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The Relationship between Religious Restrictions, Life Satisfaction
and Economic Growth
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Abstract:

In recent years, the impact of non-economic incentives
such as life satisfaction and beliefs of community has
been examined on economic behavior, such as growth
and per capita income. The purpose of this study is to
identify the correlation between life satisfaction index
and per capita income with the intensity of religious
beliefs. To this end, 2SLS estimator and cross-sectional
data in 88 countries in 2010 were used. The results
showed that the index of per capita income has a
significant positive impact on life satisfaction. Also
higher religious restrictions in communities were
associated with less life satisfaction, and this shows
government involvement in religious beliefs and
consequently loss of life satisfaction. In addition,
investment, government expenditure and trade variables
have a positive and significant relationship with per
capita income. Also, life satisfaction has a significant
and positive effect on per capita income. Based on the
used data in this study, there is a mutual relationship
between life satisfaction and percapita income.

Keywords: GDP Per Capita, Happiness, Life
Satisfaction, Religion.
JEL: E20, 040, Z12.
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log GDP per

life Satisfaction capita life Satisfaction log GDP per capita
Afghanistan 3/80 3/02 Guinea 5/70 2/90
Algeria 5/30 3/79 Guyana 5/88 3/65
Angola 4/20 3/70 Haiti 3/63 3/15
Argentina 6/30 4/09 Honduras 6/33 3/55
Austria 7/50 4/59 Indonesia 520 3/60
Bangladesh 5/00 3/14 Iran 4/80 3/98
Belgium 7/10 4/55 Iraq 4/70 3/65
Belize 6/50 3/95 Italy 6/70 4/45
Bolivia 5/89 3/58 Jamaica 5/73 3/93
Botswana 3/60 3/98 Japan 6/30 4/50
Brazil 7/05 3/92 Jordan 5/50 3/67
Burkina Faso 4/00 2/97 Kenya 4/40 3/10
Cameroon 4/40 3/24 Korea 6/90 4/43
Canada 6/26 4/57 Kuwait 6/40 4/66
Central African 3/60 2/77 Kyrgyzstan 4/90 3/34
Chile 6/60 4/10 Lebanon 520 4/10
China 5/00 3/89 Liberia 4/20 2/63
Colombia 6/40 3/88 Libya 4/90 4/29
Costa Rica 717 4/06 Malawi 5/10 2/78
Croatia 5/40 4/17 Mali 3/80 3/00
Dominican 5/30 4/02 Mauritania 4/80 3/29
Ecuador 5/82 3/80 Mexico 6/54 4/08
El Salvador 4/70 3/79 Mongolia 5/00 3/56
Ethiopia 4/40 2/83 Montenegro 5/20 3/86
France 7/00 4/50 Morocco 5/10 3/55
Gabon 4/30 4/00 Namibia 4/90 3/68
Ghana 5/60 3/32 Nepal 3/80 3/06
Guatemala 6/14 3/78 Netherlands 7/60 4/58
New Zealand 7/20 4/44 South Africa 4/90 3/88
Nicaragua 5/67 3/36 Spain 6/50 4/44
Niger 4/10 2/72 Sudan 4/30 3/36
Nigeria 5/40 3/22 Surinam 6/14 4/03
Norway 716 4/71 Syria 4 3/58
Paraguay 5/93 3/61 Thailand 6/7 3/91
Peru 5154 3187 Tr?é‘g:;gnd 6/36 4/
Philippines 5 3/51 Tunisia 4/9 3/78
Portugal 52 4/3 Turkey 5/3 4/02
Puerto Rico 6/6 4/36 United States 6/5 4/62
Qatar 6/6 5/14 Uruguay 6/25 4/07
Russia 5/4 4/18 Venezuela 6/56 3/96
Saudi Arabia 6/7 4/29 Yemen 3/7 3/39
Senegal 3/8 3/17 Zimbabwe 4/8 2/51
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Abstract:

In recent decades, the process of globalization and its
effects have resulted in movements on the side of ethnic
minorities, called ethnic conflicts and ethnic tensions in
developing countries particularly in those with ethnic
varieties. On the other hand, increase in social and
political awareness leads to reinforced morale and
solidarity towards common national preferences and
interests besides an increased plea for pacifism and
social and political equilibrium on the side of
minorities. As a consequence, this new stable and
peaceful status will pave the path for economic growth
as a results of which access to social and economic
rights will be facilitated and injustice will decrease.
Finally, the foregoing results will lead to decreased
violence and conflicts and the provision of more
facilities under this new air of mutual understanding. In
this study, we examined the effect of economic —social
variables on ethnic tensions in selected 11 countries of
the MENA (Bahrain, Egypt, Iran, Iraq, Kuwait,
Lebanon, Oman, Saudi Arabia, Sudan, Tunisia and the
United Arab Emirates) by using panel data for (1984-
2009) period. Results show that economic - social
variables (unemployment, inflation, income inequality)
have positive significant effects on ethnic conflicts. On
the other side, economic growth has negative significant
effect on ethnic conflict.
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Stata 12.0 ,133lp 5 gl v

v

md mg dg glo demo , igls panels(heteroskedastic)
time-series FGLS regression

Panels: eteroskedastic
correlation: no autocorrelation
Estimated covariances = 11 Number of obs = 285
Estimated autocorrelations = 0 Number of groups = 11
Estimated coefficients = 7 obs per group: min = 25
avg = 25.90909
max = 26
wald chi2(6) = 930.36
Log T1ikelihood = -405.8203 Prob > chi2 = 0.0000
ethnic Coef. std. Err. z P>|z| [95% Conf. Interval]
mdg -.0046056  .0013407 -3.44 0.001 -.0072333 -.001978
m .276344  .0571604 4.83 0.000 .1643116 .3883764
mg -.022228 060 -3.65 0.000 0341701  -.0102859
dg -.0019381 0018427 -1.05 0.293 0055497 0016735
glo 0565057 013703 4.12 0.000 0296483 0833631
demo .1753722 .0902069 1.94 0.052 -.0014302 .3521746
_cons 2.175458 .6668021 3.26 0.001 .8685502 3.482366
. estimates store hetero
. xtgls ethnic mdg md mg dg glo demo
Cross-sectional time-series FGLS regression
coefficients: ﬁenera1ized least squares
Panels: omoskedastic
correlation: no autocorrelation
Estimated covariances = 1 Number of obs = 285
Estimated autocorrelations = 0 Number of groups = 11
Estimated coefficients = 7 Obs per group: min = 25
avg = 25.90909
max = 26
wald chi2(6) = 235.52
Log 1ikelihood = -473.656 Prob > chi2 = 0.0000
ethnic Coef. std. Err. z P>|z| [95% conf. Interval]
md -.007704 .0019735 -3.90 0.000 -.011572  -.0038359
m .2167696 .0954172 2.27 0.023 .0297554 .4037838
mg -.0471951 0072492 -6.51 0.000 -.0614033 -.032987
dg .0083086 0019496 4.26 0.000 0044873 0121298
glo .1317464 0141949 9.28 0.000 1039249 1595679
demo -.2262202 .0820816 -2.76  0.006 -.3870971 -.0653433
_cons -1.369287 .5604434 -2.44 0.01 -2.467736 -.2708386
. estimates store hemo
. local df=e(N_g)-1
. 1rtest hetero hemo , df("df"')
Likelihood-ratio test LR chi2(10) = 135.67
(Assumption: hemo nested in hetero) Prob > chi2 = 0.0000
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. xtreg ethnic mdg md mg glo demo gdpper,fe

Fixed-effects (within) regression Number of obs = 160

Group variable: id Number of groups = 8

R-sq: within = 0.3512 Obs per group: min = 20

between = 0.0014 avg = 20.0

overall = 0.0009 max = 20

F(6,146) = 13.17

corr(u_i, Xb) = -0.9990 Prob > F = 0.0000

ethnic Coef. std. Err. t P>|t]| [95% conf. Interval]

md -.1348504 .0442483 -3.05 0.003 -.2223005 -.0474004

m 9.69436  3.045882 3.18 0.002 3.674643 15.71408

mg -1.406325 .4370842 -3.22 0.002 -2.270155 -.5424958

glo .064866 .0113256 5.73 0.000 .0424827 .0872492

demo .0647839  .0307523 2.11 0.037 .0040066 .1255612

gdpper -.3209794  .1302351 -2.46 0.015 -.5783691 -.0635897

_cons 13.71161 3.814102 3.59 0.000 6.173622 21.24959
sigma_u 34.992225
sigma_e .63588092

rho .99966989 (fraction of variance due to u_i)
F test that all u_i=0: F(7, 146) = 63.91 Prob > F = 0.0000

. xtreg ethnic mdg md mg glo demo gdpper

. estimates store fix

. xtreg ethnic mdg md mg glo demo gdpper

Random effect 5y, 4 pss dbe e gl v

Random-effects GLS regression Number of obs = 160
Group variable: id Number of groups = 8
R-sq: within = 0.3035 Obs per group: min = 20
between = 0.3878 avg = 20.0
overall = 0.3677 max = 20
Random effects u_i ~ Gaussian wald chi2(6) = 67.45
corr(u_i, X) = 0 (assumed) Prob > chi2 = 0.0000
ethnic Coef. std. Err. z P>|z]| [95% conf. Interval]
md .0078101  .0082475 0.95 0.344 -.0083546 .0239748
m -.2251274  .3655127 -0.62 0.538 -.9415192 .4912643
mg .0221515  .0353607 0.63 0.531 -.0471542 0914572
glo .0646847  .0111948 5.78 0.000 .0427433 0866261
demo 0671597 0310992 2.16 0.031 006206 1281
gdpper -.2940907  .1334333 -2.20 0.028 -.5556152  -.0325663
_cons 1.397838  .8593476 1.63 0.104 -.2864525 3.082128
sigma_u 1.4549596
sigma_e .63588092
rho .8396255 (fraction of variance due to u_i)

v

r‘gb Jde lejf Cf“““Lh b_}a}‘ C:goJ&S Z:gtﬁ
. estimates store ran

. hausman fix ran

coefficients
b) (8) b-B) sqrt(diag(v_b-v_B))
ix ran Difference S.E.
md -.1348504 .0078101 -.1426606 .0434729
m 9.69436 -.2251274 9.919487 3.023872
mg -1.406325 .0221515 -1.428477 4356514
glo .064866 .0646847 .0001813 .001716
demo .0647839 .0671597 -.0023758 .
gdpper -.3209794 -.2940907 -.0268887

b = consistent under Ho and Ha; obtained from xtreg

Test: Ho: difference in coefficients not systematic
chi2(6) = (b-B)'[(V_b-v_B)A(-1)](b-B)
= 10.62
Prob>chi2 = .

009
(V_b-V_B 1is not positive definite)

B = inconsistent under Ha, efficient under Ho; obtained from xtreg
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. xtgls ethnic mdg md mg glo demo gdp, igls panels(heteroskedastic)

cross-sectional time-series FGLS regression

Coefficients: genera1ized least squares

Panels: eteroskedastic
Correlation: no autocorrelation
Estimated covariances = 8 Number of obs = 160
Estimated autocorrelations = 0 Number of groups = 8
Estimated coefficients = 7 Time periods = 20
wald chi2(6) = 161.06
Log Tikelihood = -170.6154 Prob > chi2 = 0.0000
ethnic Coef. std. Err. z P>|z| [95% Conf. Interval]
md .0069925 .0069836 1.00 0.317 -.006695 .02068
m -.0756662 .2871612 -0.26 0.792 -.6384917 .4871593
mg .0351097 .0237114 1.48 0.139 -.0113637 .0815832
glo .0420139  .0045256 9.28 0.000 .0331439 .0508839
demo .025619  .0147979 1.73 0.083 -.0033845 .0546224
gdp -.7267984 .2424134 -3.00 0.003 -1.20192 -.2516769
_cons 2.858629  .2945851 9.70 0.000 2.281253 3.436005
. estimates store hetero
. xtgls ethnic mdg md mg glo demo gdp
Cross-sectional time-series FGLS regression
coefficients: genera1ized least squares
Panels: omoskedastic
Correlation: no autocorrelation
Estimated covariances = 1 Number of obs = 160
Estimated autocorrelations = 0] Number of groups = 8
Estimated coefficients = 7 Time periods = 20
wald chi2(6) = 119.62
Log 1ikelihood = -256.0726 Prob > chi2 = 0.0000
ethnic Coef. std. Err. z P>|z| [95% conf. Interval]
md .0136574 .0146214 0.93 0.350 -.0150001 .0423149
m -.5425045 .6020516 -0.90 0.368 -1.722504 .6374949
mg .0353161 .0494735 0.71 0.475 -.0616502 .1322824
glo .0779747 .0076922 10.14 0.000 .0628983 .093051
demo .148006 .0352672 4.20 0.000 .0788836 .2171285
gdp -2.114039 .7812911 -2.71 0.007 -3.645341 -.5827366
—cons 1.526325 .4379202 3.49 0.000 .6680176 2.384633
. estimates store hemo
. local df = e(N_g)-1
. 1rtest hetero hemo , df( df')
Likelihood-ratio test LR chi2(7) = 170.91
(Assumption: hemo nested in hetero) Prob > chi2 = 0.0000

ol dbe sl by Sleaal O g5) radis i v
. xtgls ethnic inf glo demo, igls panels(heteroskedastic)

Cross-sectional time-series FGLS regression

Coefficients: eneralized least squares
Panels: eteroskedastic
correlation: no autocorrelation
Estimated covariances = 6 Number of obs = 156
Estimated autocorrelations = 0 Number of groups = 6
Estimated coefficients = 4 Time periods = 26
wald chi2(3) = 57.11
Log likelihood = -223.4614 Prob > chi2 = 0.0000
ethnic Coef. std. Err. z P>|z| [95% Conf. Interval]
inf .0297865 .0138725 2.15 0.032 .0025969 .0569761
glo .058181  .0091682 6.35 0.000 .0402116 .0761503
demo .0903045 .0256084 3.53 0.000 .040113 .1404961
_cons 1.944756  .5800955 3.35 0.001 .8077898 3.081722

. estimates store hetero
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. xtgls ethnic inf glo demo
cross-sectional time-series FGLS regression

Coeff1c1ents ﬁenera1ized least squares

Cross-sectional time-series FGLS regression

Coeff1c1ents ﬁenera11zed least squares

Panels: omoskedastic
Correlation: no autocorrelation
Estimated covariances = 1 Number of obs = 156
Estimated autocorrelations = 0 Number of groups = 6
Estimated coefficients = 4 Time periods = 26
wald chi2(3) = 59.38
Log likelihood = -229.7644 Prob > chi2 = 0.0000
ethnic Coef. std. Err. z P>|z| [95% conf. Interval]
inf .0242175 .0146872 1.65 0.099 -.0045688 .0530039
glo .0540937  .0094322 5.74 0.000 .035607 .0725804
demo .1630651  .0308055 5.29 0.000 .1026875 .2234428
_cons 2.408192 .6123188 3.93 0.000 1.208069 3.608315
. estimates store hemo
. Tocal df = e(N_g)-1
. Trtest hetero hemo , df("df')
Likelihood-ratio test LR chi2(5) = 12.61
(Assumption: hemo nested in hetero) Prob > chi2 = 0.0274
V:F;i gJ-LA g_,AJ‘ N raa) zzgtb
xtgls ethnic mdg mg dg glo demo corr, igls panels(heteroskedastic)

Panels: eteroskedastic
correlation: no autocorrelation
Estimated covariances = 11 Number of obs = 285
Estimated autocorrelations = 0 Number of groups = 11
Estimated coefficients = 7 Obs per group: min = 25
avg = 25.90932
wald chi2(6) = 846.67
Log Tikelihood = -409.5784 Prob > chi2 = 0.0000
ethnic Coef. std. Err. z P>|z| [95% conf. Interval]
mdg .0003647 .0007216 0.51 0.613 -.0010497 .0017791
mg -.0235662 .0061443 -3.84 0.000 -.0356089 -.0115236
dg -.0012222 .0016228 -0.75 0.451 -.0044027 .0019584
glo .0837048 .0125867 6.65 0.000 .0590353 .1083743
demo .1387955 .0772273 1.80 0.072 -.0125672 .2901583
corr .2441894  .0645383 3.78 0.000 .1176966 .3706822
cons .0584155 .6188893 0.09 0.925 -1.154585 1.271416
. estimates store hetero
. xtgls ethnic mdg mg dg glo demo corr
Cross-sectional time-series FGLS regression
coeff1c1ents ﬁenera]ized least squares
Panels: omoskedastic
Correlation: no autocorrelation
Estimated covariances = 1 Number of obs = 285
Estimated autocorrelations = 0 Number of groups = 11
Estimated coefficients = 7 oObs per group: m1n = 25
avg = 25.90909
X = 26
wald chi2(6) = 254.94
Log 1likelihood = -468.4359 Prob > chi2 = 0.0000
ethnic Coef. std. Err. z P>|z| [95% conf. Interval]
mdg -.0034221 .000934 -3.66 0.000 -.0052528 -.0015914
mg -.0456538 0071328 -6.40 0.000 -.0596338 -.0316739
dg 0080383 0018624 4.32 0.000 .004388 0116886
glo 1326493 0139383 9.52 0.000 .1053308 1599679
demo -.2112261 0770841 -2.74 0.006 -.3623081 -.060144
corr .3918766 .098008 4.00 0.000 .1997845 .5839688
cons -2.370963 .6077941 -3.90 0.000 -3.562217 -1.179708
. estimates store hemo
. Tocal df = e(N_g)-1
. 1rtest hetero hemo , df( df')
Likelihood-ratio test LR chi2(10) = 117.72
(Assumption: hemo nested in hetero) Prob > chi2 = 0.0000
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. xtreg ethnic mdg dg glo demo gini,fe

Fixed-effects (within) regression Number of obs = 77

Group variable: id Number of groups = 6

R-sq: within = 0.6025 Oobs per group: min = 8

between = 0.8472 avg = 12.8

overall = 0.3811 max = 18

F(5,66) = 20.01

corr(u_i, xb) = -0.9832 Prob > F = 0.0000

ethnic Coef. std. Err. t P>|t] [95% cConf. Interval]

mdg .0482771  .0251789 1.92 0.060 -.0019943 .0985484

dg .0200387  .0054703 3.66 0.000 .0091169 .0309604

glo .2745188  .0411835 6.67 0.000 .1922932 .3567444

demo -.6260969  .2018553 -3.10 0.003 -1.029114  -.2230798

gini .1303842 .0478579 2.72  0.008 .0348328 .2259355

_cons -11.29139  2.544478 -4.44 0.000 -16.37161 -6.211179
sigma_u 6.6408886
sigma_e .83587135

rho .98440447 (fraction of variance due to u_i)

F test that all u_i=0: F(5, 66) = 15.56 Prob > F = 0.0000

. estimates store fix

andom effect by, 4 e Jus orads gl 4

. xtreg ethnic mdg dg glo demo gini
Random-effects GLS regression Number of obs = 77
Group variable: id Number of groups = 6
R-sq: within = 0.4586 Obs per group: min = 8
between = 0.7664 avg = 12.8
overall = 0.4567 max = 18
Random effects u_i ~ Gaussian wald chi2(5) = 59.69
corr(u_i, X) = 0 (assumed) Prob > chi2 = 0.0000
ethnic Coef. std. Err. z P>|z]| [95% conf. Interval]
mdg .0059488 .0017075 3.48 0.000 .0026022 .0092954
dg .0069613  .0044802 1.55 0.120 -.0018198 .0157423
glo .0717569  .0317497 2.26 0.024 .0095287 .1339851
demo -.1040583  .2015869 -0.52 0.606 -.4991613 .2910448
gini .0322721 .056016 0.58 0.565 -.0775171 .1420614
_cons .6574679  2.301738 0.29 0.775 -3.853856 5.168792
sigma_u 0
sigma_e .83587135 .
rho 0 (fraction of variance due to u_i)

. estimates store ran

WJ#&‘jW\AOJﬁ}I * e "@\.’.’3 v

. hausman fix ran

—— Coefficients ——
(b )

(b-B) sqrt(diag(v_b-v_B))
fix ran Difference S.E.
mdg .0482771 .0059488 .0423283 .025121
dg .0200387 .0069613 .0130774 .0031387
glo .2745188 .0717569 .2027619 .0262306
demo -.6260969 -.1040583 -.5220386 .0104062
gini .1303842 .0322721 .098112 .

. i = consistent under Ho and Ha; obtained from xtreg
B = inconsistent under Ha, efficient under Ho; obtained from xtreg

Test: Ho: difference in coefficients not systematic
chi2(5) = (b'B)'£§V§3'V-B)A('1)](b'3)
Prob>chi2 - .00

00
(Vv_b-v_B 1is not positive definite)
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xtgls ethnic md mg dg glo demo 1nunemp, igls panels(heteroskedastic)

Cross-sectional time-series FGLS regression

Coefficients: genera1ized least squares

Panels: eteroskedastic

Correlation: no autocorrelation
Estimated covariances = 9 Number of obs = 79
Estimated autocorrelations = 0 Number of groups = 9
Estimated coefficients = 7 Obs per group: min = 3
avg = 8.777778
max = 22
wald chi2(6) = 1112.22
Log Tikelihood = -72.39128 Prob > chi2 = 0.0000
ethnic Coef. std. Err. z P>|z| [95% conf. Interval]
md .1548979  .0325806 4.75 0.000 .091041 .2187547
mg -.0036628  .0042256 -0.87 0.386 -.0119449 .0046193
dg -.0089511  .0024815 -3.61 0.000 -.0138146  -.0040875
glo .0073424  .0199309 0.37 0.713 -.0317215 .0464063
demo .5019217  .1447097 3.47 0.001 .2182959 .7855475
Tnunemp .291581  .1110499 2.63 0.009 .0739272 .5092348
_cons 3.824206 1.229271 3.11 0.002 1.414879 6.233533

. estimates store hetero

. xtgls ethnic md mg dg glo demo 1nunemp
cross-sectional time-series FGLS regression
coeff1c1ents genera11zed least squares

Panels: omoskedastic
Correlation: no autocorrelation

Estimated covariances = 1 Number of obs = 79
Estimated autocorrelations = 0 Number of groups = 9
Estimated coefficients = 7 oObs per group: min = 3
avg = 8.7777;3
wald chi2(6) = 60.26
Log Tikelihood = -96.51579 Prob > chi2 = 0.0000
ethnic Coef. std. Err. z P>|z| [95% conf. Interval]
md .0635184  .0718418 0.88 0.377 -.077289 .2043258
mg -.0184291  .0093038 -1.98 0.048 - 0366641 -.000194
dg -.0003126  .0045485 -0.07 0.945 -.0092275 .0086022
glo .0618758  .0306996 2.02  0.044 .0017056 .122046
demo .0573965 .2526631 0.23 0.820 -.4378141 .5526071
Tnunemp .3870604 137573 2.81 0.005 .1174223 .6566984
—cons .9285227 1. 724352 0.54 0.590 -2.451145 4. 308191
. stimates store hemo
. estimates store hemo
. local df = e(N_g)-1
. Trtest hetero hemo , df( df')
Likelihood-ratio test LR chi2(8)

= 48.25
(Assumption: hemo nested in hetero) Prob > chi2 = 0.0000
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Abstract:

infrastructure development is one of the important
requirements of economic growth and increasing
welfare. Direct investment on infrastructure causes
providing the manufacturing facilities, stimulate
economic activities and improve competitiveness by
decreasing the costs of trade and transfer and finally
facilitate the economic growth of Iran. In this study ,we
had attempted to examine the effect of physical
infrastructure as an important infrastructure on
economic growth. For this purpose ;we used the
production function model and we have used three types
of variables including physical, social and ICT
infrastructures, to identify the effect of infrastructure on
economic growth. we've introduced the physical
infrastructure by using 4 variables which via factor
analysis method becomes one indicator. Also, we have
used the health expenditure and ICT capital stock as
social and ICT infrastructures respectively. for
estimating the model, we were used the auto regressive
distributed lag(ARDL) method in the period 1976 to
2012. Results showed that in the period under review,
the impact of physical, social and ICT infrastructures on
economic growth has been positive and significant.

Keywords: Infrastructure, Economic Growth, Auto
Regressive Distributed Lag (ARDL) Method, Factor
Analysis Method.
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Abstract:

Migration of highly talented people (brain drain) has
increased sharply in recent decades. In the past, it was
supposed that brain drain just had negative effects on
the origin countries. But, it is confirmed now that
migration might have positive effects on those
countries, too.We examine the effects of the brain drain
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1975 to 2000 by using panel data method. Our results
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significant effect on the formation of human capital via
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capital accumulation of the country of origin is
negative. Our findings imply that those opposite effects
cancel out each other. Therefore, the net effect of
migration on human capital accumulation is zero. Also,
we examine the effect of brain drain on economic
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of those countries. So, our results do not imply a brain
gain for sending countries.
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Abstract:

The main aim of this study is estimation of hidden
economy and its relationship whit tax burden in Iran
during the period 1966-2011. In the first stage: size of
the hidden economy is estimated using Lisrel software
concerning multiple indicators - multiple causes
approach. The tax burden, natural sources of income,
unemployment rate, trade restriction, per capita income,
inflation and size of the government are regarded as the
cause variables while the real GDP growth rate and
demand for money in circulation are used as the
indicator variables. So, the hidden economy is
calculated using extra information and calibration; the
time series of absolute and relative size of the hidden
economy is obtained on in term of the based price in
1997. In the second stage we have estimated the effect
of the tax burden on the size of the hidden economy.
The first stage results show that tax burden, size of the
government and trade restrictions, are the main reason
generating the hidden economy in Iran while the per
capita income does not have any significant effect. The
results from the second stage indicate that: increase in
tax burden on imports increases the size of the hidden
economy and the growth of the total tax burden
(definition1) decreases the size of the hidden economy.
In general, the final effect of the tax burden on the size
of the hidden economy is positive and significant.
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Abstract:

Research and development (R&D) has been condsidered
as the most important method for a rapid advancement
of technology and manufacturing competitiveness and
innovation. This study aims to assess R&D spillovers on
the total productivity factors (TFP) of Iranian
manufacturing industries in the period 2000-2008. This
study employing two-stage GMM method uses
statistical data of domestic R&D accumulation of
industries in nineteen code of the two-digit ISIC,
foreign R&D and imports of fifteen trading partners of
Iran to measure the effect of R&D spillovers on the TFP
of Iranian manufacturing industries. Results indicate
that the interaction between human capital and foreign
R&D accumulation, the interaction between import and
foreign R&D accumulation, effects of external R&D
accumulation and internal R&D have most positive
impact on total factor productivity of Iranian
manufacturing  industries  respectively.  Internal
expenditures on R&D in the chosen period have failed
to provide new products and services and imperove
competitiveness, technology and increasing TFP
growth.

Keywords: Research and Development Spillovers,
Human  Capital, Total = Factor  Productivity,
Manufacturing Industries, GMM Method.

JEL: D24, J24, L60.

* Assistant Professor, Faculty of Economics, University of
Sistan and Baluchestan, Iran.

## Professor, Faculty of Economics, Bu-Ali Sina University,
Hamedan, Iran (Corresponding Author).

w4 ML.A. Student in Economic Sciences, University of Sistan
and Baluchestan, Iran.

S e i ez SO ) LS e

WAVE/Y ol AYAYA/YY sl s

oS>

=N
3By S 5 sl Sl ) (e S Ols & a5 G
Al s ol s Sas Lol et 6 sy mles Sosls
M8 lse S Gose e 2 Sl Gk Sl A s 5 Gaod e e
o335 5 glad> 53 GMM S Sl eslial U gl )l @L;é sla s
Gl mlho o bl Sl 1 hate ol el VYVASIYAY L
St 10 Slssls 5 sl 5 s mlos dany 5 s 3l 5 Ol
el O 51 St b5 el s ol o3y 53 ISIC 4S04 s D1l (gl
5 lals Bl Sl sl ana s 5 Geies o3l s Ll gle e blize 148
a b s b A S 5 G CUl G o a5 G AL
& lazls Ol Gl IS mlo S )50 2 1 e 6 St oS
ol A2l g s 2 330 0053 (o 55 (JFs dnn 55 5 Gadod slaaiy 38 S5k
Jlasl U1l Gl )8 mls Lolse IS (cose 0 L) 2 ) 6 Seier Ab

Lled

5 Jelse IS oo (Sl wle j chra 5 5 G ) e 15 IS ledS
GMM iy, (slols 8 e
.L60 J24 D24 :JEL gusaib

QL”\M;:_,L 3 ul;.n-v-::r—d NEEH slasl n}jf )Ll:l:w:‘ &
Email: Zamanian @eco.usb.ac.ir
(s ok 59) Liew e g0 o005 sLaBl o5 8 slol 35
Email: Fotros @basu.ac.ir
5 Ol il 0 aS s (s3lal oy ke Il it )8 (g il ok

Email: Elhamrezaeil30@yahoo.com



Ol GBI mloo s Jolso SS Sosot 2 Anes 3 Gl sl o po F OIS 5 DL ay

Gk 3l el Jise A R&D a1l b j J paes
oS S ldanly GLaVIS 5 Aot e Dl
S o b a6l U)W 5 a5y e S
(1480) “oada 5 oS oo Slalllas 555 s 0dsl R&D
Gl gy e i 45 duas e OLES (Y00 ¥ 5148A) ° IS
- sl (Nabs slacs i & e Ol 4 R&D
Ll g ane g8 b s a5 adliann 550

Olsme e 15w o5 )| i (galasl losl s
ol s (B, S Sl el o S
£y ol S 1t oy Uy 2SSl ta
b g Gl i s L Gl OB s 8 B
AU sy e Ul el 51 LAS e Lasie |y glals S
St 5 Jelss S Goseser 2 Slls sl Jl s
TSPy ST B W Vg W ERNVE P e Y zbe
oali ol b Lol o5 el il Wl e Slal o Jolse
L Sose e o ste 55 solasd S 0 5 5 (555l
S i S e 2Ll i 3 s e SRl
Sl 4 e 5 dins S sl glaelSy o 1) )
s ol o el S

125 2 RED by ;36 s 2 52 5l dlis
L oLl sl )ls mbo gla i s Belse S Gose e
G b 3 s osbls slaesls GMM. i, 5l el |
14 slassls I 2 asdlles ol 53 ool STATA 33l
sl 5 Ol Slsb S sl mlaw w353 ISIC us
5 s mlo R&D il s b R&D
WAY sl Jiw bl o 01l ol S8 10 sl
o Ilie ol Slesenss ol S5 LG Lol ol eslizad
R&D (glacu ;o 5 Slsjly ol Sledbl 05, 35U e
350 \YVANTAY ladlo o bl a4 o )bt sl8 3
o S Gl Gl S el e G adile sl Lol ol
e pge e (G Aol s Slosl el o w e
eoler oige S a5 30505 b5 sl i g5

)\R&Dﬁ)j_w ‘_g}_<.ﬂ :JJTﬁJLAn:\: uﬁfu‘ur:h.ij

4. Coe & Helpman (1995)
5. Keller (1998, 2002)

dodle —\

b, ol gles S il ba 528 55 ()5l Jla]
Glanm 5 5 Sliios Slaclad Jpames oS (5505 38 0
s 9 Slale YIS (slalanly VS 55 Ll 5 o ol
(o JS2) 5l ot Ll 5o b L e o) 3
5 A Omen Son Glaslpl ey b agd s s b F
slacdled Co sl 5o (65l ana g 5l e Gl p S
D 3 aS 31 3 (535 s sy G
) Ol (Sasls canw s Il 55 (gl piS s plac e
SIS iyl e b Sl ol S o a5
Conibos slaBl 5 anslr anw 5 51 5 ot ba) 525 Oloe (555l
S Sl 5 lansly el ol i S
So Olge 4 b A e olde Al G a1y bay5iS &S
XY TSy o) 5,8 S a5 e Y b
L placule o ol sl L (VY
Sl Al Lazussdos ol (s yns,y olbacs s
lodd 5 yme by 5lS )3 (655l A, A3l
5 Sl mhw 4 48 508 S el e
BUIRGANENGNEPR CP RN T DS PR v.<:.w_v ol Sl B
Slysls an 5 fn adliana g gla, 528 wdelB ) Ll
I s sla )58 oS Jb s cisls e slals IS sl
Al S5 S, b s odd A5 GV A5 s ane s
2 R&D la 235 8 Lol 5l cplplo  Llanl jawmss
= el 0l L cha s anw g - s gl i8S
Slssls G b 3 e il oskis 31 Al ola S
tLEJ 53 el 55 Kpd Lo e S1a)s sYS 5 Sl
Ll pedle j5iS o goladl Cuns s (i (ol
Nt 5 LIS e Cands 5 b e 4 0T s
s anbge 515558 S sl 6yl s 53 5l
S EMS ol 2 ks TSIy gorose asiS
Spora L pdn e O Sleds VS Ol 5 b

St ly s e sl siS oosld Jhalln ol

1. Research and Development (R&D)
2. Gasbi & Chkir (2012)
3. Spillover



X ATAY Dl oadin o jlodk oty Sl

=
$oladl drw g g Ay slo in gy o iagy cole aolilal ZIS

Dyt o Yo CdS L s ol glaely W5 4
S et L e SRl 5008 (S0 e el Ol s
GLaVls Slsjls L oS G oS 355 o0 el gl L
wlo o SRl p oo o ol G553 5 osks el
S L5 O 5,8 e ol Slejer w0 (s
(o5t S A St 5B ol e el L 5
ALK By (@Bls 53 3 ph e 0l T des e 03 S5k
wlo o Jlas ol (ﬂ =S e 2l L A ol
SIS Gl aes O 53 pamasiie 5 035031 L5 7 LI
ol L Olejea eyl 5 eddl Jls, 5 5 555k ol
o3l 6555 8 5,8 ook Gl wle e 5 sl sl
o pbwn b oy deo Ll Sl coder 1 3L s
s Gl s 6o O M s

Sl oso i~ R&D slags v i 30 )y
argi dy5e ot laas o3 baS Cul e Slesose
4SSysb 4.l o3 g OUlaslazl 5 Ol pay b 5l (g ke
sl s ol s ol 5 Al s s Dledlas
o ldl Slalllas (pl o Sage 51 p acaelsl ol ol
R

e VY a5 G laesls ) eslizal | 05305
VAVY-144¢ Slaj ey 55 OECD ye 5528 V8 sy
X 5 (VARY) (6135 O 5o S35 535 555 0S4 5
Ot e Alaly ) @Bl e ot el
g 5 Gadod ale e SO 5 A5 Jelse IS (S50 0
sl ol (Sedliles O3l @l ol b 5 A
S 4o s Llaslilea S 3 35 g0 la ke &S
3 w55 G Glaay pa a5 ols UL (amen
5 bl IS Sose e 2 olssinn 5 oo b sl
o sk s e el e STl Olid 03l 5l
g 5 Gadod ale e SO 5 A5 else IS (S50 0
Sera s pate plo ol bl a)ls sy ol 5 S5

6. Learning by doing

7. Humam Capital

8. Frantzen (2003)

9. Vector Autoregressive

S s s 5 a5 el olas b
ao s 5 bolgln s Sl SLL o A5l e

.:j\:ﬁ& &“”L:”’

G i 9 Slusl Y

\ . . P
BaaS D) ‘_gl_ﬁ)lSJA cR&DﬁW\)Q)J) J_,\::) 6Lﬁj§.§|

T 50531088 el 5 ey S (1840)

ol 53 s e sds (Yoo 8) 0l lSen 5 s S 5 ((194Y)
Sl A Sl 0 Rl sl 0 bty L S
S (Gl S L aS SO 50 e A C\.u.\ B C\f’;\
i a3l A (Sosls 5 gl 3 e el (638
o s el il 5 s R&D sl s
= 01 U S R&D lac s il a4 slasl g0
CLsS SLiis o aSb wtals (a5l 0503
Sl 5l (S s L 5 el W5 A ae
gleo (om lag e Sl s RED o SIS 4o e
el oy Oles w sy 42S L R&D glac s
AATE YoV ) Wy e des g 35 5 R&D
S SLS 5w (U= 084Y) et 5 ey S
ol s S gl S el 3k 5l > - R&D
Glasles 03,5 ool 3 5 R&D 5w e Jladliye
Coge ol B 03 S 2pd e e 5 (B3 A 5 (ol
aoa b bt BBe b ol oosld 5 R Jlal
235z ol ol pen VU Sl
Ko Mol Syl callie doges 53 (1) IS5 3illae
sty GLaVIS an w zes (i3l o b Sl el
23S S e Gose e C-lﬂw (b sla, s el
s S308 Ly 4 by e SV s Al il ol YL
sl (N=AT NA4Y) e la 5 ey S5 (VY VA4Y)
Sl g s Gl 31 L Dl &S e s 05 0
s R&D sl e 5 5 b R&D slacJles

1. Romer (1990)

2. Grossman & Helpman (1991)
3. Aghion & Howitt (1992)

4. Griffith et al. (2004)

5. Dolores (2007)



Ol GBI mloo s Jolso SS Sosot 2 Anes 3 Gl sl o po F OIS 5 DL ¢

A s 4 IZY0E M) T ila g Kxiloln
3 P2 R&D (gl 2 ol 5 Sladl galoju ilie
o1 OLES gl s VA=Y o) o (a5 b A
2 iisel G iy 5 G5 SS Slsly o Ml A S
el 038 sl (S bsls 5 e ST A Lelse (505
JUasl s JLS a0 slacslge 5 ol i )
S b s VIS sty b Sl ke lagg) P 2SS
AFFO XN gy g 5 1 enSE) el 03,5 Ul ) joge

Y ol s laesls jlaslinal b ;S 5 i
op 4 VA=YV Gl s b adlan g )5dS
s el sl ool Liy s R&D lag )
Al s o bline 5 ot ) 5 (20 R&D 1 0L
o R&ED 35U e 55 355 Jlsbme J1s R&D
5 S S dal it pamen o5y S RED 51 5t
5,5 4l ook lanl 5 O 1 Slasl gle e lsline
Solslms 5 o U oolasl sy ol 03 5L s
cb_w G7 la,sis js a8 Wols OLid oman OLE| .Cils
A R&ED gla 555 Loy Yyl Lelye S (550 42
Sl (S S GlaiS 5s a8 I s dledd 350
Sk Jelse JS Gose e 03 o Sl 8 o JWE]
Yy oYYy ‘J.S§.>; g L}.\.»_.'lé) Liles S

SR&D lac i 1 o5l 4 oblols 5 SleaS
o Ay Jalse 1S Gose e 2 ol b
5 Oila g Jolite Lﬁ\;V_A ooy Sesliul b e s
e il 53 sty WWEVEITVA Sl 6o slaesls
Sleyslt 5 OECD sze 5508 VY Ol ) ol 68,
R&D ey il 5 aiS e Oy gl s Ol
Sose e = S RED b 22U 5l S8 o
il ool lae e el 8 5 ol
Sl wle s Llize Jl ane 5 ool 5,5 R&D e e
SeS) Sl Ste (ol S8 S R&D wle jo cSLI L
(YA YA (esblolis

2. Johanson (1988)

o 9 Sl G TFP 5 ascn g 5 Gaid o Cde &S s S
3 G slaau e o by blie daly 25 511 salsd
Ss=e N 555 o p b M5 Jelse IS $o50 40 s R&ED
SIS mlew Wy belse IS hs0,m A3, 0T 6
J:j) )\ eala ! b Yav.—144yVv u;l_A) 092 0_19 Qm‘
Sl aS 5 0T S0l dalps .ostls y o sbl slaesls
03 SS9 @MR&D L;LQC,‘.;.SL@ Qﬁ)‘)l;m) C».J.A
R&D o ol W5 Cdeady 228 5 50 555 el
el L3l sdeS sl 5ES cpl aS el FTY Ll
Al sl R&D bl assls ol cl.u e
s Jeelss JS s e GBI 3 Sololne g @bl
(qh\i ZY' (A% cw)‘}})) AJ\JJ. dm‘ GLJ

4 ‘OJJLU L;Lm::\: W:LAA‘;‘ J:)) )‘ oslai! b r.:S
o3 S VW 3 Wy Jelse IS ose e 2 i ppr sz
0053 03 Ay L u;.};;.-ajs S sl s
slacwm 3l Gaded ol s o 5 1AM Y444 Sl
Sl ol it Olgisn ol 5 s 638
aS sy QLS (6 Gt cl_u el ol eslasl (g 5Ld
j&)\)d)}bﬁ_jﬁw‘;ﬁ)\:@m;\ u}-ﬂ:—)&:—‘)R&D
2 slacn Bl s S Sl ol gn )8 slacis
<Y° ZY'\\ ‘V.SS) JJ)‘) QJSLSLQM.[J.-JSJA L;))bj'é'.' .L.i')

J;.Lﬁ«S:\:L'}L:JJJmSNLh«@u‘wlﬁUM;
JAG GLJ BE Lﬁ@.&i M)J/\' )‘J:U:"ﬁ:" A:JLE.A 3)}# 092
oSy s sled Gl.:_.a Jels a8 bl Gl plaadl
5B s e Sl (Sl QYTW:-'LA (otlooe
GL._.a L)’.'.‘): SS90 .L.f:) sl 0> 4 éfjfﬁ\ Q‘ﬁékrj
Siblen O g S5 003l il 035 mbio w3l 5t
TEP s, = e Sl 30 (o5 50 5 i a5 sls QLS
KQURYIRA RS APt r.35) Llasls

3 S5 b U,y slaesls 3 eslizad LUy, 5 5 | oS

1. Teixeira & Fortuna (2010)



20 AYAY Dl padin o jlodt oty Jl

=
$oladl drw g g Ay slo in gy o iagy cole aolilal ZIS

B S 3 Ollae St (rmes .23
o S oS 5 el sty S a5 (sl A,
Vslae 45 Wilesl s erd 35 Ll 5 (S550,4: »» R&D
i Il ol sl sdel s 65505 LT (g5 5
Aty sl bl o o S g e e
S e 2oL, DU L el s RED o 15050
o by bl Sl IS dlie ol j3 oS ol S5 LG
il 5 s RED el 0l pl slals )8 mlio o
sl Sl 4 by e glassls pmen 5 5 R&D
wlas a3y 53 ISIC us bl ()l 8,5 51 0!

sl ol

150555 olasl A3, glaa B 5 (5554 Y
L;l_ﬁde"\;ﬂ_;ScM)ﬂ}\dLﬁjij\)‘d)wdeﬂ
WS e ST (1840 0448) ey aS | biles .ol s
B oslasl glaVls el 55 ooslane slaes] CJL
j_éJ A_ia” .12_\.-:}3 a.b”\ k_{.i)\ oslazal ASL;\M Rl JJ‘CAG)
hﬂj&li‘dﬁzumihﬂja.\i\&grahmldu
o S a3l Salidl g s Ry oobel el
Ol el a0 IS e am sl S
MJ@A‘CH‘LG—.'JJ cuﬁbt_.:,.is‘w_\q-.b)ﬁ::& S90 H

VY VA ey ) s el
oo by s G e g Sl e
s 5 031 5 (V44)) e La 5 ey S (1440)

J_j:) t_gjm JJ"Jé- L;Lﬁb.b"\ cLﬁji.H k.)'l‘ o RS9 Ajb\ (\eq)

\

S Sl Sldl (695 3 ol L slae sl Lol (g3l
3 5=l b O 4 J gl ann g G i o
St 5 dons e Gl sy g il D an
s an ) Cdadildy Ll ann 5 5 Gl DS 55 el
5 Sl Sl i elde 3 35 s WSl 5s sl

DL ol <=L‘>u‘ u,:'bﬁ)j”:" JS )\J:LA Lﬁ wLJA LSJL.QJB\ J.\::) Cf

1. Aghion & Howitt (1992)

= Sl s lale o LAV Oils iy 5 J=1s R&D
L 2k glaesls Sl esliad L 01l wls 5o M55 655
e 3 m s Gb sl 5 VYVE-VYAS Slejey s
5ot LS (sl Slsly 5 A= R&D 5l
sy U (e s 0355 (B35 gl e
@S Ollale,s) ol engy A5 R&D &) 5l 5
LAY LS

SRED ¢4 b0 s an Jpudl 5 oo s in
s Il 53 58 Yl pas Sl salatil Al
S Y =Yoo o086l 2shU glaesls 51 oL aesls
S GDP 5l ey Uikt ol g 2Lt
Ly siS opl 03 oo W55 5 Camar S8 Oselie o 50 Ol
i, sR&D a5 s 0Ly cl_u s S eslanud
Solamre 5 Ste Sl s 3550 SIS 3 (ol
A Jls e Jds 53 3 se (Sla ke a0 S s
5t pallFl el gl e 1S5S 5 8 (65,0 RS
et 5 e A S5 G RS g Sl s s
NS Y08 sy dT 5 esenn (i) Sl

S s e OLE ity onl 3 el e Slalllas ol
SIR&D (slags s SUT 4o 53 aslr Dl Jos 5
gle 5 Jolss oo o JHellim ol G b
DS a8 Slid 5 Sl 48,55 g Ol sl
5 S RED lawypa & 5 55 008 St b nd ol
pls s (mmmen Ul s (ool WS, o
STl o35 5L 3550 olsl Sl & o 2o
o s b iS ma b e 4 S )50 Sl
L) s o psy atie S8 e ol Cas
o sl ol aws addllas opl sy piS  Slans
ale e Jlize S RE & (bt 5 JSs R&D G
D30 3k blize 3 mes 5 bt R&D bl 5 Sl
ool 0op b a5 2o R&D clll 5 (gl
sle Glagis s M5 Jelss S Soseser p Ol sk
Forseke i w0 3 b 51 0l B 3l O1ul lailsls
Sy sl glaslg iy ) kie 4 (5 550 208 5



Ol GBI mloo s Jolso SS Sosot 2 Anes 3 Gl sl o po F OIS 5 DL "

ples 53 Wil aled By o S 5 5 [ 5r
55 (V48A) KL la S asl Sl Camex Aoy o>
= L i ol (V48A) Csa 5 0551 5 (144A)
Lles S

Ve S04 Y SS15 asle OUlsslasl I gslas
Ay sla S OAAA) LS ) 5 (0840) ey, (14VA)
Al il (2B 5l gl e T s STy 15 s
S U 3l sy Jeo (Y5 4 b Ll s S il
e O8N gl Godnl Sl s ol 35 la) 5
258 e 350 SN b Gl as b 6500

R&D 5, 3w S L (V48Y) ek 5 ey S
il L ol aS sl Ol Sl b 5l e
(il S s JLal (glaanls glaesly iS5 p 53
el Lol 3l (ls8l 5 IS plnil o (6 S0l LU
DS S syt e oo e 5 3Ll A3, 1
S YS Slojly Gasb Sl Al 5 e Lay 528 &S US e e
s 8 Ly gty 4y Sl 5iS Sl slaanly Sleds
S a5 5 G e S3Ul 1 5 Wil )
dile ol ana g 5 Gl 035wl b S sl

s bl s e (g6 e Ad AFDs ana g g S

S 3 b Are§ g G 1) e $ 5 s s VY
o oLl

Sl e blite 3 el s ek s i (5551
iUl s Ssly e blize i poman s R&D Ul
AS S Gl w5 mls sl sl s s |, R&D
S SG 258 K5 K d5 b s 058 0 03l axe g
iy s A ale Sl S w e ke
eSS S e s a5 bl IS sk
1l 3 e 4 2l ¢S

il (V) sty oy semas IS ST LS S 5 o
y=AL""*D* 0 < a <1 )

8. Exponential

9. Frankel (1962)
10. Griliches (1979)
11. Lucus (1988)

53 Sl el ol ple ssi 53 31l slasl
a3 g 3 s oo Oldia sldad ol 58] o cgmes 03100
ol A el il el L) 553 SRl e e
Al &l e Kol i 4 o WSl l 3 Coma A
5058 5 peda 5 s S ey S i o3 S
I s bl osb e b s, = 5 (R/IGH/AH) o 50
A R e U UV S G ot o P O Wod PR B
JERPECT I FYPI < JCHN PERS PYES JUpgee 3
Sl s iyl ki Bl ) a5 5 GodS
3l S s b LaolSy late b il Sl (51wt Ol e
wld il ol e a5 Ll ple a0 (695 S5
Sl L Gl s 0303l s 4y 6l 6
ol 35 o Bl e 1 oS Sl 3 b Sl il
T8AY) ¢ 55558 {(0889) S Sl Gl 5l o S s 5
b St ol 48 a3 S A/KIS) F(Yee) oy 2 K
L slaobil gl A5 Ll s 2 e gl oo Lan 5
35 53 Sl (aman I3 8 Shoe s 35 5
Gloadles & by o tnw sl 5 Gl p e L) sl S
(VAAA) *0 el 5 oYy s ((VR8A) S pa 5 O 53l
s ol T Sl (1840) KL 5 (V43A) T
=l o Aty s S e ST O35 G S sl e
ol S 555 e bl ($3 508 Sasysl s oy L S
Sos0 e A0l 5 op dmn 5T 5 Gadid 350 0 VS kS s
OV gz S sl Wlg o bocdas sl |y ad g st s
SN Ol e 4 Ly S el 3wy GRl531 1y 5 5 o
s o=l s Sy Jyame Sl s a3 gy
Idime ool s 01513 el (glyls s i 4 LS
Sdedily Ol J il e oS gl js Ol s o

S el s b gllas ot ol sls 0lis (Kremer, (1993)) 55 )
ol &S A4S e ol bl (Kremer, (1998)) o5 8« Jl- ol bl Yo 0 3
el 585 (1440) 55 Jie L dalgd

2. Jones (1999)

3. Kortum (1997)

4. Segerstrom (2000)

5. Dinopoulos & Thompson (1998)
6 . Peretto (1998)

7 . Young (1998)



AV ATAY Dl oadin o jlodk oty Sl

‘;JLAZ’/WJJJMJL;[AU‘.AJJ{ ;wéjﬂdolﬁuud} //

InTFP=(1-a)lnn+InA )
InTFP=(1-a)lnR+InA )
5 Gose s s My & by g Sl ST s
S a5 G CAUil 4 Jelse IS (S50 g csla
el wly ) S ey G L
DS iy s adaly (KGOl e 15 (V) dalee ol by
LnTFP=a; + B, In(R§,)+B, In(Rf) + A, )
Rt 5 collas Lo Ejp cnio i Lo i Ss,b «
5 b s s I R&D gl bl sl
S ol 8 R&D )b cilil Solis Rfe
sds 4 S el Ay (YorY) IS o S s el S
}Kjlw):l;@jda:gﬂ@\&&ﬁww\.w\
o3ls b S Sppo ol IS (S0 addllae pl s s
3l 5l (AR el e ) e gome 4S5 ol ol
s Cogon &5 55l s oo dnn S g Gotos e w
3 el (S 5 Sl gy IS A Cilises Lol o
i 5 (4) adaly 05 on il ply ASL lite b piS
S
“)
InTFP , =a,, + B, n(R%:)+ B, In(R))
+y,InAl+..+y,InA; +¢,
Call g Jelse IS Sose e Om Ste 5 558 slakal
Sl 3y g sl O3 g 5L a5 st R&ED 4l
Ogr lse (ol Dol sy Cose 5o oS L
i L ol R&D slasle o sl o blize
Cotll iz 5 (Miesdn(RY) o eine) Sl
ot i) Sl il b bt R&D slagle o
Sl e Mip) sl O35 5L a3 <Hit'*'ln(R€t)
S A5 e s pnS ey d s il SIS G ) se e
Sl sl 4 4 wlinl 55 sk 4 ol R&D
GLAYS 55 e Slssls (5t 3l eslizad b Wl g oilin

5 55 «(1280) el 5 5 S (VAAY) ks 5 ey S ((1880) el S
5o Ve 8) O 5 oy S (Y00 sl Tl 5 (148Y) O1iSas
N Uy 5 1SS (Y00 ) 0L 5 58 (Y0 09) OLKen

S g as gacmes D (LS g5, wlbas L Jpamsy
sl A 5 el £ 55 LX plaze gledanls cbaYiS

n 1/«
Dz(.[x(j)“d}} (v)
0
g5 slin 3] g5 b Sldals VS X(§) VL doles s
s g Sas Ll 528 s G5 slaauls VS
dr§ g Gl Slady3a oS o laol&y v sy () (sladanl
GLAVIS ol (ol Ly Al o il 33l s o ol 1

e 5 g Gt Sbaay pa CBUI L Bl T Oley s glaanly
T
e (n(T) = _[E(r)d, )T ooy G

cuslil Olpe a0 Ll e sl R&ED glaa s &8 100
AR =n(T) el 5 a5 5 L ;3 R&D ale s
Sl T Ol )3 R&D 15 sdas 0L R(T) & 555 0
b oo o Sas (slalaaly SLaVIS gl ans anilin
52.0088Y ada 5 ey S) sl la eled sl X()=x
SlaV8 alie S Olgea K) alo s (6292 50 JS et
2 SIS 5l o5 o gl el 4 SIS @ sledandy
X gl aaly opl Sl ssd o a8 L 55 (ool k=nx o
Cmdany (1) adaly a5 (il (V) il 5o 5 553 J>
(&) alaly (1) Wslae s (F) alaily 3lo ol b &S T e
Byde Jel

)

o o
D= Ux"’d J = U(k/ n)“de - [k“n‘*“]” @ _ e
0

3
y= AL [kn =« | = ALk ()
bl 5 e s e LS (65,00 51 b U5 ol s
. (TFP) e 1S 500 S ool R&D slaes 3o
35 (8) slan (@3l paiole Ly il (0) dolae oy
ezt (1) ol 0T 5l (6,850, 5y sl 4 (0) Wslee
N oSl R s ols e YU 53 45, 5b0lon 5 4T

:}";kf Lo (V) Jslze 9 :}";Lf

TFP = W (0)



Ol GBI mloo s Jolso SS Sosot 2 Anes 3 Gl sl o po F OIS 5 DL aA

Sl s adsl Sz b 3l K L diles s
g w3 gl s pallsb el wle o K25 T o0
aalllas 555 050 b 53 ISl ) &5 b g
g or deloms 3 alaly 3 b Sl o
g =log (I, /Ip)/T

JSis T onss 0Ll L3 ol wle o JSTis Sk I
andllas 355000550 ST 5000 o glial 5o ol wle o
el
Lol 5o 5k slay a8 g lad 03 905k a5 =Y
S5 et S0z Ay 3l )L R&D Sl (g)ls, 55 5
glee a3l il 5 Dl g adllas ol 5 ke g
Sl ol (B pme (SOl Do 5L a3 aie Ol psay Js
ol My OF sles oS
ol i a5 LAY WISt LS sl e Sas s Y
Gl s Ll g 5s e S Jeat S o0 &S 28
S e ) Gl glo e kS (o Joe 2 Lo Lol
el Sha i 03 sl e analr S (oolaidl
Sode b sd 55 alels slaws Ul Ll alo e asls
el G el S s SV 4 il e
el Hyp astls ol sles
Glaesls Lais (ol ol Sl S e st Al R&D cuislil —¢
sl Sl il pls )3 252 s RED (slas o 4 by e
(Y+24) s 5 58 3s, 3l btls RED gl o il
Y YA (gsblols 5 SleneS) 555 e ealizad

S4=(1-8).5%_; + R&DY_;
sl S0y s R&DG; 8 i «Sisssb 4
R&D slaisysn 5 Sl &5 o Al RED b
0355 Il sl s Jbsls R&D asl il .l i Cnis
e o 03 S Alons 5 S 4 ¢ aalllas

d
gd _ R&Dfy -1 R&Dj 0415
0= , = lo T /
5+g R&DJ,

S ol Jlw odyl A2 R&D il Sols S8 s

L ool o [ sl gl s (FAY) (3llol 5 jlosaS 0
Llad $ e s IS 65,0 S 4 s AR Oolass
(Y0r) acda 5 58 5 (0490) 32y S Jsa b b A

Sl oS 3505 LS Wl sl b 53 35l 53

Gla pize Ol 4 lize Sl el ol Sl tial = L

Sl 26 o 6 5 s e Al e 5l IS

Dy A ) Doy 4 dlie

(Vo)

INTFPR=e +B,In(R§+B,In(Rfy) +y;M;e In(Rf)
+YzHie IN(RY) +ysMie + €,

Sl o>l g b pite (B yae —L
Glaisy 5w b e bl Sledbl 5l sl s s
el 01 eslizal (a5 33 ISIC 4519) glails )8 wls
s Ol sl gl )l sl cb_w 4 by e glaesls
o b se glaesls 5 0l ol el S s 5 =15 R&D
slassls s OECD ol 5l >l R&D slaa ;o
S aS ol 3Ol s 1S Slals Ay bosy e
syl glaeslsy iomul sl a4 Ol ) Dl (5 s
o3V b0 e popl Sl ledd ize HS a5l
caalsl s Y..xj}.\i Lt o3, 55 ISIC o HS (slaesls ol
ol ok a3y (3l et LE 6 g s Laesls 3 me 4
a by n el sy pde Jdsas agle (g5 5 50 )
DL 3l sl al Ly (slil S mlis ale oo 535 50
ale (535 50 Ol 3550 40 Al ol ale e S5
Tl e atls

sz :Iz +(1_5)sz—1
SIS T ctoyss 53 S wle e 3L K O 55 a8
wlo o 2L Kgeog doyss 3 pallrl el gale
Sl laale e SOl #0508 5 t-] 0p5n 5o (S
1l el 0533 M) 3 ale e g3 5 50 T

Ko= lo/(g+ 3)

0,5 el p a5 Ol b S 3L Wl OLIT Wzl bl (o 510
595 5 s e Ol

sl 0 ol Ol S50 Solalllas 5t s des fo Lo 5 LS ) Y
Sl sl ool S VASWNA OTYAY) Joe s Sl o addllas j5 X
el 0 eslinal wle (635 50 diln

Ussd 5 eSS ((Y000) O0Len 5 S Sladlle ulal  asdlls ol 53 L 8
el ooy 58 0100 SOzl 5 (Yo )



44 YYDl ‘rn.\ba o lesd oy Jle

é
‘;.:L‘AQ/WJJJ..L#J‘;LSU“AJ# ;wéjjg‘;o.‘ﬁuudﬁ //J :

IS Gose e 2050 sl m SLL Al e 53l YT L
.TFP, = Yit/ W B ATl 3 i) | s 05
it'Lit

S a5 Jalse IS o Olier Logie & bog e L]
IS WA d\)‘ MM <2) d‘jJJ- B d‘j’,’,‘ L;‘M[J-)ls GLJ )‘
g Cao b aS das e 0L Jadr cpl e ol
Ly lans glacs pu 5 L;ualfﬂi_ﬁl_; —SS s
slee 5 ks s oS Al fles W5 bl DI
IS Gose e Ol 5 i et SV pams 5 350 A 5
Platl s 4 WTYVASIYAY ladle b1y ad s Jelse
S50 s Iy ($3 50— A gy (V) I3 gad yimmas (Llesls
ol U’Lﬁj}”ﬁ W\ axlae S 40 a)):v_la \) d\ﬁ\ GL,&
VYAV 6555 51 (S50 4 VL L g0 4S5, 5b 4y (s oo

RS 4;'3\_1 g_)':"'.'.‘jj‘ YYAV=YYAY 69> 4 \Yva

TFP

500 W

——TFP

1379
1380
1381
1382
1383
1384
1385
1386
1387

b Ol IS i 4 gl alse S (550 (1) Ll pes
GYo) WAY Jlo ol coad 4 VYA TAY el
Geios glaasl isle
Gk SIR&ED oy 58 s 0 (VT i s
Ll )l mlow ad s Jalse IS Sose e 2 o)l
S Sl ale (6550 00 LS sy BL glaesls 5l eslixu
Cill Oy oy 5 4 s e el Oloy Jsb o
O35 ke amys 5 Joline ol S (sl 5 = R&D
J=lse S ose e (1) o505 53 Sose e Olie (S0l
o) 53 Ssaoml S A e ol G e ey W5
o a5 it Ol & el s iie 4By Gl
FL Jbe 5l ol 3N dlales ez 5kais 4 5255 0 GO

4;'_...4.\) ‘_;l_ﬁﬂ’.:ﬁ ))_.m-blﬁﬁ hﬁ\j) .:)...'3 oalaul Ll):'

AVl A Jas gt 02,0 8 5 SVl 55 6 el 55 5
ol alllas 3550 055 b R&D lacy 5o

R&D wlb v cilil: o, cme R&D Ll -0
s iy S RED il e b o o
SR

G bl ed—d esls Uy o, R&D c—sLil -1
3l ol R&D il o c il amailoe (6l sl
osli ol (Y44 Q) OLSan 5 oS Jse b 3l ls,ly 3o b
Pyt

mij.Sf,

R 3 0%

mi¢

2 mije= 1

mij . oy . nf
‘m_lt‘j-)l_’-R&D AJWLAJ_VJWAL\J‘QLM‘RIt ASL;))LM
wle o 2L STy § 5528 5 s ailr 53 Dol g

RGP e LS 251R RUCHERUH PR PRI LS o) | P REPRAY

Z . R Z 1

P ‘_;_9_§‘| GQH’H"’_{” éjﬂﬁ -0

ls,ls 3,k ) R&D
Joslse S Soso g 2 RE&D (slass o 3155505 50 13
S50 @ S el o3V gl Ol ) SIS mls A5
o 3V sk laesls ¢l o (TFP) Jlse IS
Jole oS ps 3,50 Sl e 5o Ol il Cais
5 @b ol a3 il 5 e @ Sose e 3550
035 Gemossd STATA Jl8le 5 5l eslizul Ly ¥ S 15 ls

. s . “Y‘ o

wloy 58 G0 Sl G A 5B LSS U5 sS
):MGM&LLT@:m@jMWéﬁ

il Olas sl R&D sl 51 s s & i ol 5l Ssle (sl )
sl Sl b 5l el esls 035 s R&D

Sdbe 3 jls e Ol e sk 4 (Ye0A) s 5 (Y1) oSl 5 Jbs Y
pome e dioe Olsis 4 oIS 1s OIS x5 p 3 RED ¢ 55 51 150550 425 sla
5 SloaS aslas alem 51 Al o Oladlae fpioman 355 e eslinal
g ol el W5 06 65l 50 cmnlin S0L COYAY) (g3LTols
el Ol 5 W 5 b (Gt g 50 b e slade sl 85 S
sl

sl 5 2l S Osa3l 5 pOS1s S W5 6 e Sl Jols b X

el sl a:)}iw): Q]A_!.bﬁ}» WL&



Ol GBI mloo s Jolso SS o508 2 Ares 3 Gl sl po F1 0L Sen 5 DL Voo

AV (deses 5 (6 k) 35 Jal gt GMM s YL LIS
Shelsls ok SIR&D 5 e 6580 cardlas opl 55 (Ve
)‘Jﬁ‘(’f )\ oslazal Lq cd\A.l:-JA 9> GMM W:LAA‘;‘ J")J

:}":}kf 63 w.q:u“ STATA

Je gl sl )l Judow g 5,50 5 V-0
) d).k_q-): L;‘u}-fj:GMMw_vrjj\ J.pl:- 6\.‘.’4
s la e 5l SO s Jdow 5 e 4 alsl s L okal

g e atls  Lgl ol
(‘5|AJ.>J.A3:GMM uf&}))_,i“ .\J}]Jf @ts (\)J}-",

. | sl
S e e z prob> |z|
Log(TFP(-1)) VEAA IRVES A S RAVAVA s
Log(R&DY) 2R o BVERR /7Y eas
Log(R&D) YL N VRS I BV VAR ey
m * Log(R&DF) YL Y | Y s
H * Log(R&DY) UYE | /eaA | A s
M —o/aN | /et | YA N
Cons ** —v/eA | VY | e ees
Sargan Test VY

Ll gV, 05030 gl (V) Jpur

Order Prob>z

\ Jeas

Y AA

Guios glaasl isle
O350 s 4 (Ss GMM . (slae s pmesis (5850
ol Sl g sbge ol Osasl ()l a8 4 sla
(Y44A) L 5 Juy 0481 Wb 5 5T dace 5 o slgndey
OB g3l cpl o35 e eslizal T(1840) 5L 5 YT
L (V) sl s agasl opl 5l Jool 2 bl ol el
Ltz 5 Uast el Olbe (bl € S Jio a5 55

055 yame odins DL cpl 5 5,510 5 g ol ab S IS

3. Arellano & Bond (1991), Blundell & Bond (1998), Arellano
& Bover (1995)

Sl Jhe 25 Sope 4 (et B Sla e Dle 3 ldads
3 o
TFPy = a TFP (-1 + BXjt + Ujt
i=1,..,.Nt=1,..,T
ol G e Xip s s ISl a5 TFPy VU dlaif, o
Jds 5l Ujp a5 ) 123 Lol Jde e 5 (sl e
Jole S LS Gobe S (o Cond Wb S W s
(mal b Ol 6 S OT Colaplaie SslE o e
0l 53 & spie )3 Ui = Wy + Vg aayl
02 5 blis e > Wi ~1ID(0, 87) 5 i~ IID(0,87)
5 55 4 (S dise LU 5 s chade
3 2P Slaaie Oloe 53 Jbsadiy atnls i ) o>
e 4y 35S o ST wblie (pn uilowtal pakaie S
o Uit slla 552 b (e 55 oite S Ol & il
O35 S5l 5 s S B0 4 e 32 ol 5 Sl
S Sopo w0 Vip S| g 5355 0 OLS e e
toleas DU 53 L 5 GLS el et 42U ateen
o D) s Al s a8 sy Rl Glaesls Js
ol s sl 0881) Tl 5 SVST (08 ITAN OLSes
G 5 Sl e g3 Sl e Jil ) 5s bS5l
e L3 gel slgls |, (GMM) wbv.:.uj o, slis
53 Dlaye Pl gy o eslinal 5550 slaslinl g6 s 4
e 55 e s Gl 003 Sop s sl
Ly SLGMM iy, il e cmse 850G s
(N) onbaie 5 o piie slied &S 555 0 L & WK
gl Bls lie ol 5 68wl (T) Wl sl 51 52
eoBS ey el ol sl il Ol slaas 1 5 A
3L ol 6l 0887 "ol 5 uls . olGMM
b gladoe :)Jﬂ 2 Ly o5l glaesls GMM 2,
oo o 3 lS slalpe ades s S eslial (g3l
L Sals 5 e oledbl 5 (655 Slaaal 05500 bl
23 3y Sla s Bl Jis s et s a

g‘ﬁggduwgigusk@\@wﬁdwﬂﬁ)

1. Arellano & Bond (1991)
2. Caselli et al. (1996)



AR I L ) | L p ‘rn.\ba o lesd St Ju

5) b 5 iaat Sk o ; /77 ?S‘d
(5 das i 5 Ay Sl gy s gy ol aalibai T

G pasein Sobanw s 3l b 40 B odias il 530 VL
Catl e (NY YT OLSen 5 500)
L plo 5aaS 5ty 5o dnn s 5 ot VU sl
Ged B0 5528wl Sl eSSl o Les Vb 5l
)\ ‘_;)|Jﬂbj.€_.' ui.ﬁ\fﬁgﬂfd)ﬁ;@j::ﬁ& W}SJ
a:jj-_é\v_lal\:wjjjé_:brjdjlfquﬂrsv»w\
M&ud\mub&dw\&w\ JJ”‘}.A‘W):
e (555l JLESl o b sl 5 w505 sla a0
At Sledst 5 OV pamme &1 pde 4 i LT a3l ()
5 s bl s 1, s pals 5 Ll hu g
Calil Sl adlie ol 5s oS asils Codl sld
C,..v-" AL::‘.M L;‘MB-J\S GL\-& L;))“;G—'
mlho Sl 25 Cose st 8 ol 5 e
R&D iUl s S aS g sb sl Ol ) glal= 8
S Gose e 2 M R&D il 4 cond
@i@\ﬁ)ﬂj\ybgtﬁéwldlﬁb&l}aﬁ

.Ca—m"s“s" Aj.:"..@j\“s" AQ)}&M@-JBR&D AJ”LA]AJ-'

Gl p Ll G558 Sk ol itns milis
b i o @il 5 Sl alilsle Gla g, 5 A5
ol G5 8 vy e as ol Slu s 5 LaYS
i i Bl ol an oS Uleld I adliann S
it g n S| Dl B e S e b
Sl st R&ED sl 55 e 5l (g kiee ,g0
R&D 5 Slsls o blize il Ol b b ize ol
S sl Sl G b sl el 2o

onlg slale s 5 Glalanly VS 55 &S (gols 15,5

1. Kilavuz et al. (2013)

ST N RN PRUCR- S SIP R pPIIgee
Sadiley (Ser O3l 4 by o il 5V 0 g5
o=l dms o 0L 15 AR(2) g 40 5 AR(1) sl 45 e
S w4 ol Sl i S 5 el s Sl 58 0505
Sz iy by pa o 5 a3l ol 53 55008
o by e (B0 p 3 sy 53 5 05 e 3y gl A e
T e T

R&D by il () Jsilr ppes ol b
dolse JS ose s 2 e AL /0T s L s
OFL3 y3 diar a s ama g Ol js il adls W g
slie 3l ams gy odir Vyams Ll il sdd S5 bny o
3 Ol Vs o tage 5145 el 2aS el esls anass
Laeds ol Al 3 035 50L) 5 oS gdome (4l 53
ssba (Fas glaolg i8S goladl jltle bl 4ol
g o D gmn dr 5 g G Slae s Sle Bl U sens
e Ghls o st S S e il blta
Sle B8 glaalg L o Sll (lass ol ol
sl o s Sl 5 35y pde Ll 5 350 B3
e Sl phasly Gz 9, Yl e et 5 DIl
Slasl Sy cd s 5 35 e (Sl sl O g
Sl= b s amr 5 (o ey ol 5 ol
5Bl Jlex) das o 2alS Easn s (S gl s
EAREHALY 3l

s Gibeolas idime Glaslg sy b romen
B 4SSk el Ll e 3 s e,
Cd 30 0SS (55l 5 ddiy 5S1he 5 ke oS gl
o Sloislw LU 5 dles j5ls cwsan (S oix
ool S 3 L pde Cind ) 3 5m s Camis 5 LaolKils
fm S Ul o G Ka o pe (o Cins
a5 g Gt OO e Sl a6 5 S b
s 5 G Glacdlad 035 5l 5 Ol mbo o
sl alans 5 (Sla ) 328 4 Sl Ol pl s

a5 A sl e 53 a0 Glaysis

LSJ)‘—JL'GL“" Q\))L& ﬂ‘f\b.&;‘j& b L}L&Lg)jn]@_j



Ol GBI mloo s Jolso SS o508 2 Ares 3 Gl sl po F1 0L Sen 5 DL VoY

3ok g5 plde 035 SUOIL bawgie 5l
Sl 5 lsB S e S a8 Olpl g3 e glaelKy
el 5 golaw slajsme O SUS glaclle 5 505
cQ\)AL&MWQ\AJ‘)J}w d}_>- (YlJ Jla"))‘
c)l..i‘ Lﬁ)\)b)})‘%lﬂ)ﬁ@.ﬂ)}&jwﬁﬂé ol gdoee

S
u.b— BL) oS L_f.‘.‘.‘.}d JAL@ S céj..j:k;ﬂ QJ.::.AL.! @-)l:- R&D
POV INGIUN P W S Ol Cxio -hw): u-?-)l?" ook
SSosb 4 das e 0L Ol ) Glals Sl mbe slaiz s
4_l.>-jﬁ O3 8‘) B sl )\:@MJ CM.:.AJS\ U’~" g,q”j.p
R&D lay, o JLisil s Sl Jold odr c i B
3 S 5 Sl gl (6393 e 4 S 4 Sl
3 50 LIPS S fls 55 ols (Sa oS
ol 5 S OS am p ks L L3 SR B Ol
L il aS ol a sl 5 e Sl glagle pw
S a0l 5l callan (pul 3 S IS sdamy Slapts
Shesta ol 2ol 5 A= R&D glac i 5 ass
Ll A=l cs iy ol — oj-.zf_}\ sl 5 J slacs b
1 S o Ll st 0Ll 5 Sm 5 S
S e VU Sl OLS SIS sl cdas e Gk

el 0 sl Sl e e st Ol g 4 kil

S 5 Lo
Syt 5 Sl (b Lol 75 S R&D lagy ) e
ol B (ol o 3 5 (S sIl JG ki
Blee sl o 5 0Ad dse s Jdosd 5 4 o aalllas
Sl Gk 3N @A ESS 5 I e 5 OLal gl S
G0 ol = B0sss ddy slsas i 5l esla il L
5 S CLQ Sl 035 glad> 0 95 GMM sl 23l

S o e W1 Jalss S S A il s
o el S AL 5 s 025380 501 4 el e
cslal 8b 23 3, ) R&ED calil ) g 5 i
s L Jsles S s 2 o R&D 4l s
ol ol L adal) s sl & el 585 B
L5 Jelse S osere 2 ol ol A5 el 5L
53l ot R&ED 4l cslil a8 ol sl dalf...a
il 5 ol it S ekie oy anlllas ol s sl
Sy Sl Sie (0V) b b Sose e s o R&D
BER PRI Wo Ry PSP P (S VN | WAL ole
0 ld Sos0 e p el Al OAS WS w4 e Js o
el

bl S e o $OLas O35 3L 4 e
Shls alllas )50 0555 b (lal S mlo e85
Ol e b (e b (s el e
s s an S Wy 00 358 oy (Saly
Sl Gl 055 3015 b mlio o5 il (cdls L
o bl 5 slbagusld s ekl Gl glr 4 VS S A
VLS a5 s Sl 26 Jee 53 5 Aol S Sl ge O
Oned 5 LIS ()0 g SRl Bl s i slags sl L
Sl ol il e YU i L VIS s
R Rt i e
il ol GV (s VS 1B, oy Os sy
Slysls g, pals b 5l s s e s sl
VL s L mlo Slple josasta Jos mlo
i s s mlo A5 s alS  addlae 5)5e 050
Wl 033 cpals s el Sos0 e 3 RS O

o ool s O 5 Bl o Sedes
Ol e Ol8 o Dlslo 4 S DIl Sl 550
kel sl s Shsle NS LB, a8 O
Fr s aos 5o Y Glassld a4 e s pie s @
Sl Slslo Glady wlie 035 S S 5 o058 VL
23 5lssyse b bl S s Sl e s a5
b sladd o Gl s pde o w508 2D



VoY TR Dl oadin o jlodt oty Sl

5) b 5 iaat Sk o ; /77 ?S‘d
(5 das i 5 Ay Sl gy s gy ol aalibai T

:).J:k;a

A s T O 5 S}Lc,;rjjq;b)\jgv.@m_j\j
35S 5 omls osld L eV s, o oyl Al
slal g OSin 51 SO VL (6558 L YIS ol jsls
DS il 2L L}Tc‘ﬂ_.al iV oS cl e
LAV sl s el 3l (sl gl e Dl sl
L ololy o pde YL (550 b slas i85l slasle o
L ol g bag b w8 5 Lok 53 MLk 5 et 52
oA L el edle Ol b ol Slgx slasl
Sl b ol Ol s ey ol sl b et
38 0y el ckw 53 loiyl ol 5iS Silud

o A 3 e :L@ﬁ_.;ﬁj_fkgi slagis ¢l o
3 ol s (IS4l e b SIR&D e e
L@l_h):).& 4;':'-\:}_4 Lﬁcli;_.vcﬁw): L;)jcj.é_jﬂd))l?rﬁ
amilir el bl bl (6 5b3 52 sl Sl s Ol 5o &
s b sl ST pdizes S ol annl 1 550 alis
Sl Gk Sl e b L aslie b s 18 L

JJ)\)LSJJQJGJJJ‘)LSH_' GLL J:’j) (‘JSASJMSW

MOl W5 s labanl s —slule o VIS sl
AT Q0 oyl 60 o, (goluatil it

555" d(FaY) ol @l 5 25 e il Jlox
s5eS Lor 5 0l pl 53 arn S 5 Gl 4 lawslie Jlos
o ) ST 5 basS )l pmeanty tolilas Mas iy
TYSTE Y ojled oria

Jdes™ COYAV) de i 3o 5 e (Sl
gloe i 25 0 W5 Bl oo laslie
VA AY ol (g3latil Colddr aolilas MO ol S5

Sopmse Wi sl 5 s R&D sl oot i
5 D3y e Jlize At R&D il 5 ol
Sl 05 S 4z e Sl s R&D iUl
el
om Mlize 3 a5 J=BR&D call e 56
Jlie bt R&D sl 5 bl sle o (635 50
s glbee 3 ol R&D bl 5 oilsyls O
S am Sh o s Sl S AS 0 Ol 52
Ol o laion 15 03 S a8 Shisel 5 Slidos
ssban S ol o sl Sldl il e S5k 4 250
Slo GLa¥S clads sui op e ($o313,5 4 Lo
Sl 5 Sl L OIS e S L disla B, e siS
s o JLasl 5 VL ol Ly gla¥is 5 5 sl i,
A Sl goste izl 4 el A2l s 5 gla i
Loyl s edd s VIS 2B, 01y L3, cal 5l S
Soso e 5 A5 LBl A caia 5 b e Sl s
sl 558 o0 slgdy (romen AS 0 S S mbe
5o R&D calil 5 iy oS asl b 51 VS
ol 53 Sldl gl a5 sl Dl 1y Syl b
R&D 3Ll Olpe o 5w hls 5 Al olis)) i L
G=b JIR&D sl cayop! Sl Slsyly Gk
J—ls =5 oo — G i L D)l
Ol Aoy s IS o 0 s wlio (sla i 5

e
BL) L;)l_.‘a.'é‘ J_,\::)jf)b- Q)l_?rj A_EJ‘) u—"’Jﬁ”
Nl e Loy sliiS ) taaw s Il 55 gla)5iS
20-‘\“ cY-\ B)LQ-«j-' c/,.é.)j./u JLA 44.?.«/};‘} u.:.r/.) 4.1;;4

g(\Y’/\V) ))u cd[jjé.ﬂ K] l_.a).\.:p- J.s_w cc)b'dj_\i"
Sl (G o 1015 M Y W:La:ﬁl"
Q\J..@J bKﬂiﬁ\: Q)l;u“

9 M)’L@ ‘vjﬁ\j:ﬁ ‘_Sl_q.\.ﬁ) ‘UM ‘@}S QL@\:L.GJ).”’
K] L;l:—\:R&D U:"'L kﬁ"ﬂ)ﬁ” c(\Y’Q') d}.w) cbb?l-ﬁa.?v-



Ol GBI mloo s Jolso SS o508 2 Ares 3 Gl sl po F1 0L Sen 5 DL Vot

4-Y.

A s 2" QYA el gl (ablals 5 ST JloaS
ol G b 5D sl s S R&D glac e
woliagp Mg Jslse S oo e (ol
YA A ol 0 o5 ( L

L dar 5 s 3Ll e (VYA lsgals ¢ 1S
Jsl A Ol ol DLzl O g ¢ pandia

S JUT" C(IFAY) debols (a5 e OLzs S8
Ay ol S S5 Sosls 5 s 5 G
iy sla iag s aalilad M(Yrra=Y 0 q) ol ) gl
A=VE A olad pge Il ogalatd] e s 5

U s O e (a5 daes (S s
GMM s, L olasl i), - ool sbelxla
o (solasl (s iladdo aolidas 'L 5y o G slaesls
A=YE X ol ey

Aghion, P. & Howitt, P. (1992), “A Model of
Growth  through  Creative  Destruction”,
Econometrica, 60(2), 323-351.

Aghion, P. & Howitt, P. (1998) "Endogenous
Growth Theory", Cambridge, MA: MIT Press.

Aghion, P., Harris, C. Howitt, P. & Vickers, J.
(2001), “Competition, Imitation and Growth
with Step-by-Step  Innovation”, Review of
Economic Studies, 68, 467-492.

Arellano, M. & Bond, S. (1991), “Some Tests of
Specification for Panel Data: Monte Carlo
Evidence and an Application to Employment

Equations”, Review of Economic Studies, 58,
277-2917.

Arrow, K. J. (1962), “The Economic Implications of
Learning by Doing”, Review of Economic
Studies, 29, 155-173.

Baltagi, B. (2005), “Econometrics Analysis of Panel
Data”, John Wiley & Sons, Ltd.

Caselli, F., Esquivel, G. & Lefort, F. (1996),
“Reopening the Convergence Debate: A New
Look at Cross-Country Growth Empirics”,
Journal of Economic Growth, 1, 363-389.

Chuang, Y. C. (1998), “Learning by Doing, the
Technology Gap and Growth”, International
Economic Review, 39(3), 697-721.

VA

o el e OY) g Sl s Ladlal (gablels

MOt sl s LS 'CJJ)J_A\};JSL;)) o g

‘C): dl_w c&Jm‘/MfNJMJ&LAJiAjj;/ tolil 2
JV-TY Vool

G s 2 OYAQ) el Sl 5 il g (gablols
e aslilad MO ) Cis i 655040 2 R&D
TASYA Y0 ojlad cotin Sl cclids 157,05 LacSL

5 ez (o o 0350 o e >
e s s " OTAY) e ol pdis
o Py polS) Ol Csis o Jlil 5 Sose e
o 5ty sla g by aelilas (1S3l
NPT A olad ps Il (soleass

sl 28" (OFAY) Jaodle b 5 ST SlneS
aolibias 011 51 o Al g galaBl A 5 (5os0

Vv n)LQ_:: ‘f): Ju ‘&JLA\”.;/W}JJ .,L.JJ&LAJZAJJ":/

Coe, D. T., Helpman, H. & Hoffmaister, A. W.
(2008), “International R&D Spillovers and

Institutions™, [International Monetary Fund
WP/08/104 IMF Working Paper.

Coe, D. T. & Helpman, E. (1995), “International
R&D Spillovers”, European Economic Review,
39(5), 859-887.

Coe, D. T., Helpman, E. & Hoffmaister, A. W.
(2009), “International R&D Spillovers and

Institutions”, European Economic Review, 53,
723-741.

Coe, D. T., Helpman, E. & Hoffmaister, A. W.
(1997), “North-South R&D Spillovers”, The
Economic Journal, 107(440), 134-149.

Dinopoulos, E. & Thompson, P. (1998),
“Schumpeterian Growth without Scale Effects”,
Journal of Economic Growth, 3, 313-335.

Dolores, A.H. (2007), “The Impact of R&D
Spillovers on UK Manufacturing: A Dynamic
Panel Approach”, Research Policy, 36, 964-979.

Emine, K. & Betiil, A. (2012), “Export and
Economic Growth in the Case of the
Manufacturing Industry: Panel Data Analysis of
Developing Countries”, International Journal of
Economics and Financial Issues, 2(2), 201-215.

Frankel, M. (1962), “The Production Function in



V10 ATAY Dl oadin o jlodk oty Sl

e

==

. . . . . o s TN
‘;JL‘AQ/W}JMJL;[AU‘&JJ{ ;wéjﬂdob#udé //J«

Allocation of Growth: A Synthesis”, American
Economic Review, 52, 995-1022.

Frantzen, D. (2003), “The Causality between R&D
and Productivity in Manufacturing: an
International Disaggregate Panel Data Study”,

International Review of Applied Economics,
17(2), 125- 146.

Gasbi, S. & Chkir, A. (2012), “Research and
Development (R&D) Spillovers and Economic
Growth: Empirical Validation in the Case of

Developing Countries”, Journal of Economics
and International Finance, 4(5), 107-122.

Griffith, R., Redding, S. & Von Reenen, J. (2004),
“Mapping The Two Faces of R&D: Productivity
Growth in a Panel of OECD Countries”, The
Review of Economics and Statistics, 86(4), 883—
895.

Griliches, Z. (1979), “Issues on Assessing the
Contribution of Research and Development to
Productivity Growth”,  Bell ~ Journal  of
Economics, 10, 92-116.

Grossman, G. & Helpman, E. (1991), “Innovation
and Growth in the Global Economy”, Cambridg:
MA: MIT Press.

Grossman, G.M. & Helpman E. (1991), “Trade,
Innovation, and Growth”, American Economic
Review, 80(2), 86-91.

Hall, J. & Scobie, G.M. (2006), “The Role of R&D
in Productivity Growth: The Case of
Agriculture in New Zealand: 1927 to 20017,
New Zealand Treasury Working Paper, 6(1).

Jafarisamimi, A. & Alerasoul, S.M. (2009), “R&D
and Economic Growth: New Evidence from
Some Developing Countries”, Australian
Journal of Basic and Applied Sciences, 3(4),
3464-3469.

Johansen, S. (1988), “Statistical Analysis of
Cointegration Vectors”, Journal of Economic
Dynamics and Control, 12 (2-3), 231-254.

Jones, C. (1999), “Growth: with or without Scale
Effects?’, American Economic Review Papers
and Proceedings, 9(2), 139-144.

Jones, C.I. (1995), “R&D-Based Models of
Economic Growth”, Journal of Political
Economy, 103, 759-784.

Jones, L., Manuelli, R. & Stacchetti, E. (2000),
“Technology and Policy Shocks in Models of
Endogenous Growth”, Federal Reserve Bank of
Minneapolis Working Paper, No. 281.

Keller, W. (1998), “Are International R&D
Spillovers Trade-Related? Analyzing Spillovers
Among Randomly Matched Trade Partners”,
European Economic Review, 42, 1469-1481.

Keller, W. (2002), “Trade and the Transmission of
Technology”, Journal of Economic Growth,
7(1), 5-24.

Kilavuz, E., Erkekoglu, H. & Altay Topcu, B.
(2013), “Globalizing Production Structure and
Intra-Industry Trade: The Case of Turkey”,
International Journal of Economics and
Financial Issues, 3(4), 799-812.

Kim, J.W. & Lee, H.K. (2004), “Embodied and
Disembodied International Spillovers of R&D in
OECD Manufacturing Industries”,
Technovation, 24, 359-368.

Kim, J.W. (2011), “The Economic Growth Effect of
R&D Activity in Korea”, Korea and the World
Economy, 1, 25-44.

Kortum, S. (1997), Research, Patenting, and
Technological Change”, Econometrica, 65(6),
1389-1420.

Kremer, M. (1993), “Population Growth and
Technological Change: One Million B.C. to
19907, Quarterly Journal of Economics, 108,
681-716.

Kremer, M. (1998), “Patent Buyouts: A Mechanism
for Encouraging Innovation”, Quarterly Journal
of Economics, 113, 1137-1167.

Lucas, R.E. (1988), “On the Mechanics of
Economic Development”, Journal of Monetary
Economics, 22, 3-42.

OECD (2009), “Main Science and Technology
Indicators”, OECD, Paris.

OECD Factbook (2010), “Economic,
Environmental and Social Statistics”, OECD
Publishing, DOI: 10.1787/factbook-2010.

OECD Science (2003), “Technology and Industry
Scoreboard 2003”, OECD Publishing, Doi:
10.1787/sti_scoreboard-2003-en.

Peretto, P. (1998), “Technological Change and
Population Growth”, Journal of Economic
Growth, 3, 283-311.

Romer, P. M. (1990), “Endogenous Technological
Change,” Journal of Political Economy, 98, 71-
102.

Romer, P.M. (1994), “The Origins of Endogenous
Growth”, Journal of Economic Perspectives,



Ol GBI mloo s Jolso SS o508 2 Ares 3 Gl sl po F1 0L Sen 5 DL Ve

8(1), 3-22.

Segerstrom, P. (2000), “The Long-Run Growth
Effects of R&D Subsidies”, Journal of
Economic Growth, (3), 277-305.

Teixeira, A.C. & Fortuna, N. (2010), “Human
Capital, R&D, Trade and Long-run Productivity
Testing  the  Technological  Absorption
Hypothesis for the Portuges Economy”,
Research Policy, 39(3), 335-350.

Tseng, C. Y. (2008), “Internal R&D Effort, External
Imported Technology and Economic Value

Added: Empirical Study of Taiwan's Electronic
Industry”, Applied Economics, 40(8), 1073-
1082.

Young, A. (1998), “Growth without Scale Effects”,
Journal of Political Economy, 106, 41-63.

Zachariadis, M. (2003), “R&D, Innovation, and
Technological Progress: A Test of the
Schumpeterian  Framework  without Scale

Effects”, The Canadian Journal of Economics,
30(3), 566-586.

w%l: oS Mg @\S eSS @L‘J (V) Jga>

Py P Shre il t prob> |t|
C NYARZ ETY S /YAA v t0
Log(K) YT Jrto \ARSs
Log(L) JARR! /oY ojont R
RZ=./95 RZ=./95, Prob F=0,000
e glaal 1isbe
PN OIS ud g w935 ol Sl F1 0 sa3T (V) Jpur
A 33T a3 osbel Jlaz>| Jae 05 pooled :Hg 5 3
Ho «s 5 5, 4 YA £4/9A Jue 055 panel : i 5 3

sis sbaasl sl

la"C,_w\\ujét.ajQ‘;\C}Jj\JJ.A:}.;3ubuiw@\(j&&)}@ﬁ@\}\&fji&jbj\ ol glaesls gy s Sl ds

o Bl a5y pde b s il cpeoln O5a3T 358 e sslinal T als 05051 Sl 28 ol planil (sl 1 €

el s BB b sy 53 () s s el

P13 O a5 wb emle g3l gl (F) Jpux

L;;lﬂ Ay

92 f aJLAT

|

REM Hg 5

Hp 42, Js

Y

LYY

ey

FEM : L. o 3

s slaasl sl

1. Random Effect Model
2 .Fixed Effect Model
3. Hausman



I\

=
VeV Avay QLZ...AJ grk.\ﬁ.k AJL@J ‘\"’};1 Ju ‘;Jld:é'/w_y".; JJJ ‘;hwﬁéj}; “;"“:"Jjj‘;"“ aolilas ///J

(s 035en) VAT Jlo S Consd 4 VPVASITAY sladle b O 1 glals S oo 1> R&D

Lo 2 )3 baw g Lo g2
Ll Jaw g2 Olyee Jaw g0 R&D c.ilil o g
alo 035 5k X ose e dld ol s
s R&D Slsyls Sla,ly G b e
Sl $obs Mg Jelge
YYYay.o0/1 YYoo/A JeAVY YoYVYYY/Lo v/eVYA \Y/0e ) J.,\.ALMT 3 _5_31.13 3l g0 @u o
AU YA AOYQ/AY o/ g7 AYYYI4y o) /7Y +/07) AvA\R! Q\g-}m;» J:J)J %
Ve YEAOY/AY VAN v /AV v/A YAALY040V/\Y VY ANYO Yo
YYIVov/4y Y00+/Y4) +/+qY) YYYVOAVY4q/Y Y Vgt NAY CllS OV pame 5 S W) s
sbale, o5 5 ol Lzl
Y OAY/AQY \Na\vi23 +/v49 \AYVNCAIA AN JAVA V/AA ) YY
ol g»;\;-
YVOY+A/VAA EAL0E/80 VARA AVAYV000/A) ARAY AQ/YYY Yy
i al&iVL
VYEAT44/44A VA YYAY/\Y /A\VY YALEYVATLY /0 Y /YA Yo/N\o Yi
sl
5 S N e 5
YoYoiY/+49 A\RAREVAY:) v/eQn V) 2 QOATVY YT E £/AOA \Y/YA Yo
Sk
Yovidaqg/non EACATVEL v/eAO AAATYEAYQYV/VY +/YE \RVARS Y1
S5
YoaAVY/AEY VYVEE/YE ARKY V+Yovoiiood/ov o/ YY/ee) ‘5..,\..,,1 c;l)l.é J;J)S Yv
b S 5 N e A5
YOV« Uv A/ A VYYYVo/00 VAN Y rQVYEYAQ Y/ 0 +/4Y \VV/AAQ _ YA
ulﬁ.@){: 9 UY\J:.LLA b
CA T VAAAl AL \ZALVASS VARV VEVYALVOAART/ Y O AVATY A\RVAV.YS Y4
odis (ghoanb
Sl (gl QYT&‘:D Ay
00 YY\V/VENY VY4 +/YAQ YVAOYYEVYaA/E Y/o1Y YA/444 Y
bl
shuaib 3 Vsl W) 5
YY4AY /870 Yo+/\A ARNY YYYFAVYY L0 V/Ve +/AVY \Y/A Y\
P o}




) SIS i loo i fol38 JS (o000 gt i 5 G (§l e F) O San 5 Ol VA
bles 5 0p sl sy Mg
YVYY4YY/Ave Yq00Y/VE ANY Y44vY«04T.v/oT ARKT £/Y\Y Yy
B!
Sl Sl (Ko el g
2 AL A RIN
40+VV/OVY Yooy AR Y AQENYYEVYE Y/AVY /Ay v
AiF oS add Bl A5
YYEYYA/AVA VAYoVY/«A VAN ARRSRFALA L VARV o/ Y/AQ4 Y
A S s
IANEAVIAAY ARRFAYANY VAR YEAAVYVEALY/AL o/AYY YV/YVe JL 9 J‘,;- Ol gl ﬁL., J:J}J Yo
YFUAQ/Y 4 ¥aAd/08 R VYEAVAVYA40/\Y ag AR\ Sl sze 5 Ol W 5 "
e Sllons gl
4 N 4 )
o R&D sl sldes g & ol
<: Gladandy glaVIS
. J - J
4 ) e R
=15 R&D sl : ShS 5l
/ S Slelawly glaesly
S50 ) \_ J \§ J Hadlo o los
4 ) e )
Sl asle o Sl o 3 nggsb LUl
e -
ol

Y4

Saad 5 g3 Sl
Sl s VIS

s

-

<5

-

ol 033 5 4o

(5)J°j€‘.ijJ'°j|O':f C)J\?.é'j;i: (\)JSJ

seis sbaasl sl




Ol A0 el Mg Sledl anw s jasls 5U

The Effect of Human Development Index on Iranian GDP

Zahra Arabi”, Abootaleb Kazemi™

Received: 1/Dec/2013 Accepted: 24/Sep/2013

Abstract:

According to the new growth theories, human capital is
considered as one of the main variables affecting growth
and development. Therefore, with providing and
creation of appropriate context for it, we will see an
increase in the production and development of GDP.
Human development index can have a significant
contribution to economic development with considering
the fundamental factors such as health, education and
labor income that have been mentioned as parts of
growth software in some text. The aim of this paper is to
investigate the effect of human development index on
Iranian GDP over the period of 1971-2011. This study
aims to answer the question that what is the equilibrium
relationship (long run and short run) within these
variables.

To do so, firstly the effects of human development
index on the GDP were tested by using ARDL. Then, to
determine the exact effects, the impact of components
of human development index on GDP were tested. The
results showed that in the short-run human development
effect on GDP was small and insignificant. But, this
effect is stronger in the long run. The second model
results showed that the impact of each component of
human development in the long run is stronger in
comparison to the short run.
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