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for 1960-1980”, Economic Development and Cultural Change, 35(1), pp. 35-75.
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of Monetary Economics, 32, pp. 417-458.



dalad) dadial)

Al lal Auhall o3 clgla :1(1994) Kon S. Lai s Edward Hsieh au e
& sl Jaee G Al cDle il Hlas) b e baBY) sailly asSall GlaY) o A
oalall L) Ly ¢ asSall EY) dias ¢ aaall JlaY) 3 mU) e 3l
(Ol ity clalall L olai€ A Aasd) Jsall de gend Aanilly Jlaay! Jala) bl )
O S Aapaall bl clal g (1987-1885 sl DA 4K35eY) sasiall cl¥olls Lillayy
@Sl Leliall Joall s S5 el e aS UKy AT 8 gailly alal) Y] A
O pasads qhlE Jids ol gl i ol adl WS i) ool i ) i el gk Al
gf ped 2ag Vool ) ddlia) bl e 0]l Cuaal gal Jaee ad) sl aladl Glay)
o Al Ayl alad) GEY) O ) deasill &8 G paiall 023 (G el D
Al Jae o) alamad dpilly (2l gl

Heng-fu Zou s <Vinaya Swaroop Shantayanan Devarajan 4.,y e
alainly dlldy obaiByl gailly bl BlY1 AuSH Gp AD sl halll L6 :3(1996)
Gl Jles) daesal) @bl Jads Eus 1990-1970 55:ll A daals 4150 43 3 4500 @lily
By e lanyly Jilly canall calaill o Ll ciliss o(Adlawhlly dplall i) aas allg) Lol
aganll Al e DU HaseS (@Vla¥ly Jall clis) spal) cliall eda aladiul
Giray lad S Led Alal) dalel) il da 8 5aly) Cigan o i) el My cAgpalaial)
Gl & ) sailly Alanhll Aaladl i) o WD o Cpa B el salll e
Cua i JS0 Lgalatin) 20 1)) Lo Alla 8 dafie ye seaad daciial) i) o sty ¢ Jlllyg
i) alal el Joall 8 Aaladl cliall Ganads esw ollia of ) bl oda o)l

i) Joall Apilly s (uSally digylal) clail) Qlus e dllendl

! Hsieh, E. and Lai, K. S. (1994), “Government spending and economic growth: the G-7 experience”, Applied
Economics, 26, pp. 535-542.

2 Devarajan, S., Swaroop, V., and Zou, H. (1996), “The composition of public expenditure and economic
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Applied Economics, 34, pp. 1187-1193.
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! Alshahrani, S.A. and Alsadiq, A.J. (2014), “Economic Growth and Government Spending in Saudi Arabia: an
Empirical Investigation”, IMF Working Paper 14/3, Washington: International Monetary Fund.

psle o8 o))siSa Aa gyl '(2012-1970) ilall Alls Ly :galai®y) saill e duasanll chlail) il (2014) (iglda ussaid ?
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s Connolly, M. and Li, C. (2016), “Government spending and economic growth in the OECD countries”, Journal
of Economic Policy Reform, 19(4), pp. 386-395.
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! Vaish, M. C. (2009), “Essentials of Macroeconomic Management”, New Delhi: VIKAS Publishing House Pvt.
Ltd., p. 347.

% Ibid, p. 347.

% Jain, T. R. and Sandhu, A. S. (2010), “Macroeconomics”, New Delhi, India: V. K. Publications, p. 394.

* Dwivedi, D. N. (2010), “Macroeconomics: Theory and Policy”, 3" edition, New Delhi, India: Tata McGraw-
Hill Education Private Limited, p. 600.

® Jain, T. R. and Sandhu, A. S. (2010), op. cit, p. 394.

® Smithies, A. (1949), “Federal Budgeting and Fiscal Policy”, in H. S. Ellis (ed.), A Survey of Contemporary
Economics, Vol. I, Philadelphia: The Blakiston Company, p. 174.
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! Shaw, G. K. (1971), “An Introduction To The Theory of Macroeconomic Policy”, London: Martin Robertson
and Company Ltd., p. 87.

2 Harvey, J. and Johnson, M. (1971), “Introduction to Macroeconomics”, London: Macmillan, p. 205.

% Samuelson, P. A. and Nordhaus, W. D. (1989), “Economics”, 13" edition, New York: McGraw-Hill
International, p. 385.

* Chand, S. N. (2008), “Public Finance”, New Delhi, India: Atlantic Publishers and Distributors (P) Ltd., p. 258.
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! Somashekar, N. T. (2003), “Development and Environmental Economics”, New Delhi: New Age International
(P) limited, Publishers, p. 421.

% Kennedy, M. M. I. (2011), “Macroeconomic Theory”, New Delhi: PHI Learning Private Limited, p. 57.

® Mukherjee, S. (2002), “Modern Economic Theory”, 4™ edition, New Delhi: New Age International (p) Limited,
Publishers, p. 608.

*Pal, K. and Kumar, S. (2008), “Managerial Economics”, New Delhi: EXCEL Books, p. 322.

> Waquet, ., Montoussé, M. (2006), “Macroéconomie”, Paris: Editions Bréal, p. 19.

® Gupta, K. R., Mandal, R. K., and Gupta, A. (2008), “Macroeconomics”, 5" edition, New Delhi: Atlantic
Publishers and Distributors (P) Ltd., p. 66.

7 Jain, T. R. (2007), “Macroeconomics”, New Delhi: V.K. Publications, p. 46.

® Somashekar, N. T. (2003), op. cit, p. 422.

° Montoussé, M. (2008), “100 Fiches de lecture : en économie , sociologie, histoire et géographie économique”,
Paris: Editions Bréal, p. 21-22.
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! Chanhtam, N. (1990), “Finances Publiques sénégalaises”, Paris: Editions L’Harmattan, p. 10-11.
2 Aprile, G. (1984), “Les dépenses publiques en Suisse ”, Genéve: Librairie DROZ , p. 17.
3 -
Ibid., p. 23.
* Montoussé, M. (2006), “Macroéconomie”, Paris: Editions Bréal, p.15.

.53 Ga ApuSi) caalall Sl Sls e laaY) Ll 3ias 3 W) bl 53 ((2007) Jesll ilaas alia °
® Montoussé, M., Chamblay, D. (2005), “100 Fiches pour comprendre les sciences économiques™, 3°™ édition,
Paris: Editions Bréal, p. 212.

24 e dgyaSay) dgmalall Ha G bl ((2004) by amall 2o el
& Chanhtam, N. (1990), op. cit, p.11.
® Somashekar, N. T. (2003), op. cit, p. 422.
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! Jain, T. R. and Khanna, O. P. (2007), “Macroeconomic management”, New Delhi: V.K. (India) Enterprises, p.
2.

2 Kennedy, M. M. J. (2011), op. cit, p. 64.

¥ Fallis, G. (2007), “Multiversities, Ideas, and Democracy”, Canada: University of Toronto Press Incorporated, p.
98.

* Montoussé, M., Chamblay, D. (2005), op. cit, p. 218.

® Kennedy, M. M. J. (2011), op. cit, p. 64.

® Karagiannis, N. and Madjd-Sadjadi, Z. (2007), “Modern State Intervention in the Era of Globalisation”,
Cheltenham , UK: Edward Elgar Publishing Limited, p. 32.
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Jain, T. R. (2007), op. cit, p. 59 : jaaall

30 U 083 o gy «(2004) 31 aad) de aala
2 Espinosa-Vega, M. A. (2002), “How Powerful Is Monetary Policy in the Long Run ?”, in J. Rabin and G. L.
Stevens (eds.), Handbook of Monetary Policy, New York: Marcel Dekker , Inc., p. 833.
¥ Musgrave, R. A. (1985), “A Brief History of Fiscal Doctrine”, in A. J. Auerbach and M. Feldstein (eds.),
Handbook of Public Economics (Vol. 1), New York: Elsevier-North Holland, p. 46.
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! Gupta, K. R., Mandal, R. K., and Gupta, A. (2008), op. cit, p. 95-96.
2 Jain, T. R. (2007), op. cit, p. 59.
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! Ghodke, N. B. (1985), “Encyclopaedic Dictionary of Economics”, New Delhi: Mittal Publications, p. 212.
2 Gupta, J. R. (2007), “Public Economics in India: Theory and Practice”, New Delhi: Atlantic Publishers and
Distributors (P) Ltd., p. 8.

® Somashekar, N. T. (2003), op. cit, p. 425.
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! Holt, R. P. F. and Pressman, S. (2001), “What is Post Keynesian Economics?”, in R. Holt and S. Pressman
(eds.), A New Guide to Post Keynesian Economics, London and New York: London and New York, p. 5.

2 Arestis, P. and Sawyer, M. (2000), “A Biographical Dictionary of Dissenting Economists™, 2" edition,
Cheltenham, UK: Edward Elgar Publishing Limited, p. 704.

® Holt, R. P. F. and Pressman, S. (2001), op. cit, p. 5.

* Beaud, M. and Dostaler, G. (1997), “Economic Thought Since Keynes : A History and Dictionary of Major
Economists”, London and New York: Routledge, p. 441.

5 Rima, 1. H. (2001), “Development of Economic Analysis”, 6" edition, London: Routledge : Taylor and Francis
Group, p. 554.
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" Davidson, P. (2013), “Keynesian Foundations of Post-Keynesian Economics”, in G.C. Harcourt and P. Kriesler

(eds.), The Oxford Handbook of Post-Keynesian Economics , VVolume 1: Theory and Origins, Oxford: Oxford
University Press, p. 132.
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McGraw-Hill Publishing Company Limited, p. 28.14.
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! Massé, P. (2011), “Histoire économique et sociale du monde: de I’origine de 1’humanité au XX° siécle”, Tome

1, Paris : Editions L’Harmattan, p. 357.

2 Kuznets, S. (1973), “Modern economic growth : Findings and reflections”, American Economic Review, 63(3),
pp. 247-258.

* Samuelson, P. A. and Nordhaus, W. D. (2010), “Economics”, 19" edition (Special Indian Edition), New Delhi:
Tata McGraw- Hill Education Private limited, p. 650.
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! Salvatore, D. (1992), “Development Economics”, USA: McGraw- Hill, p. 4.

2 Jain, T. R., Khanna, O. P., and Sen, V. (2010), “Development and environmental economics and international
trade”, New Delhi: V. K. Publications, p. 2.

® Ezeala- Harrison, F. (1996), “Economic development : Theory and policy applications”, USA: Greenwood
Publishing Group, Inc., p. 6.

* padhyay, T. B. (2009), “On measuring economic development”, in S. Ghatak and P. Levine (eds.),
Development Macroeconomics: Essays in memory of Anita Ghatak, London and New York: Routledge, p. 49.
® Ezeala- Harrison, F. (1996), op.cit, p. 6-7.
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1 0’Connor, D. E. (2004), “The basics of economics ”, USA: Greenwood Publishing Group, Inc., p. 224.
2 Ezeala- Harrison, F. (1996), op.cit, p. 7.

® Ibid, p. 7-8.

* Ibid, p. 8.

® Jain, T. R. and Ohri, V. K. (2007), “Development economics”, New Delhi: V. K. Publications, p. 10.

® Somashekar, N. T. (2003), op.cit, p. 30.
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! Jain, T. R., Khanna, O. P., and Sen, V. (2010), op. cit, p. 26-27.
2 Ibid, p. 27.
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! Goyal, A. and Goyal, M. (2010), “Business Environment”, New Delhi: V.K. ( India) Enterprises, p. 199.
2 Jain, T. R. and Malhotra, A. (2010), “Development Economics”, New Delhi: V. K. Publications, p. 22.
® Ibid, p. 22.

* Somashekar, N. T. (2003), op.cit, p. 10.

® Ibid, p. 12.

6 Jain, T. R., Khanna, O. P., and Sen, V. (2010), op. cit, p. 17.
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! Somashekar, N. T. (2003), op.cit, p. 10.
2 Jain, T. R. and Ohri, V. K. (2007), op.cit, p. 42.
® Somashekar, N. T. (2003), op.cit, p. 10.

4 Jain, T. R. and Ohri, V. K. (2007), op.cit, p. 42.
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! Somashekar, N. T. (2003), op.cit, p. 15.

2 Jain, T. R. and Khanna, O. P. (2011), op. cit, p. 52.

% Jain, T. R., Khanna, O. P., and Sen, V. (2010), op. cit, p. 21.
4 Jain, T. R. and Khanna, O. P. (2011), op. cit, p. 52.

® Jain, T. R., Khanna, O. P., and Sen, V. (2010), op. cit, p. 21.
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! Jain, T. R. and Malhotra, A. (2010), op.cit, p. 98-99.

2 O’Brien, D. P. (2004), “The Classical Economists Revisited”, New Jersey, USA: Princeton University Press, p.
35.

% Ekelund Jr., R. B. and Hébert, R. F. (2014), “A History of Economic Theory and Method”, 6" edition, USA:
Waveland Press, Inc., p. 109.
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® Somashekar, N. T. (2003), op.cit, p. 56.
® Ibid, p. 57.
7 Jain, T. R. and Malhotra, A. (2010), op.cit, p. 100.
8 Sardadvar, S. (2011), “Economic Growth in the Regions of Europe : Theory and Empirical Evidence from a
Spacial Growth Model”, London and New York: Springer-Verlag Berlin Heidelberg, p. 9.
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® Kurz, H. D. and Salvadori, N. (2003), “Theories of economic growth : old and new”, in N. Salvadori (ed.), The
Theory of Economic Growth: A Classical Perspective, Cheltenham UK and Northampton, MA, USA: Edward
Elgar Publishing, p. 6.

® Jain, T. R. and Malhotra, A. (2010), op.cit, p. 107.
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.59 %) GUS.J ém e 6(2007) 6‘:“‘..)5“ dana U'_x;JAS

% Jain, T. R. and Malhotra, A. (2010), op.cit, p. 100.

59 = )83 (3w e $(2007) ‘;Jn‘)ﬂ\ eas Ciade

® Haque, M. S. (1999), op.cit, p. 58.

7 Jain, T. R. and Malhotra, A. (2010), op.cit, p. 100.

& Cypher, J. M. (2014), “The Process of Economic Devlopment”, 4™ edition, London and New York: Routledge,
p. 135.

® Somashekar, N. T. (2003), op.cit, p. 61.

19 Jain, T. R. and Malhotra, A. (2010), op.cit, p. 112.

! Haque, M. S. (1999), op.cit, p. 58.

74



53U gailly alall G Abpr cpy Bl g a1} Uy : S el

:(1834-1766) Thomas Malthus 4, i -3-4

Gua (A Glalai®y) Aty Jeada) pdll uala®y) o T.R. Malthus s

385l 41815 "Theory of Population” ol 4k Lay gualid guila o o)\<8l e,

aaai b Gl Lpeal e ST oA amsll  SudISI oalai@Y) aey 568 Theory of Glut”
tob e Loy ela U IS aal padltig r i) s

sy Ol e o Malthus Gy = g abaiY) gailly LgiiMe olsull Malthus 4l <
O e s )3 Aga ag (RSN (ggiun ok (sine () JRA) Taugie i) LS painne JS
Lgad I ol aladiad ) esalll dagn KL sall 4000 48y Y el 2Ly s
e il die iy Las o JolS Aot Alls 8 duadll V) guen oS0 Sllg dely3l)
o) s s Lee (LS e e S i G ) Ay palaad) (el
Laly el Gy 8 335 ) pais o lsall st ol ¢S 1agas SIS el Jama (ialid
e oty 2l o asgie (o (il g Ally QS aae Baly () a8 o
Al
B ana e il JSG Ly dpladyl Ll of Malthus oey 4l dale <
IV Ul Oy edaad) ()Y t oy dalse da)l (e sy s3lly Jaiaall Jlea) o sil
1Sy coaslyi€ill il Al Appad (W Gy oS el e Malthus sSToclia ey
L alaia¥l cula ) 13as @ jpadll sad) o o) 555 5al) Gyl ajlsall JiY) Lanadsl)

Lala¥ly oalsall gl (lShiaall Alea acmi s Apla@Y) e (AN Jalgall (am
6.
sl

g s Jlall uly o815 305 8 aalus =LY 50l of Malthus sy W) o) aSls <
Cnlendll a2 LY o3a @ia Cua JeLaBY) gaill L) laass

L Cypher, J. M. (2014), p. 129-130.

.60 U ‘,DSS ™ e $(2007) ‘;Jn‘)ﬂ\ dasa AL;A.AZ

% Cypher, J. M. (2014), p. 130.

.60 U ‘,DSS ™ e $(2007) ‘;Jn‘)ﬂ\ dasa AL;A.A4

® Somashekar, N. T. (2003), op.cit, p. 65.
® Gupta, K. R. (2009), “Economics of Development and Planning : History, Principles, Problems and Policies”,
4" edition, New Delhi: Atlantic Publishers and Distributors (P) Ltd., p. 36.
7 -
Ibid, p. 30.

75



53U gailly alall G Abpr cpy Bl g a1} Uy : S el

Laxie @lldy bl (aild Al 8 oy off sl (Ko (Malthus caua :Jladl) qlall <

oS15 cAlleall ¢ lin) AV ¢l aal I ean Lae ¢ pampall (e JiT Jladl) llall S5

sty oAl al ) eDle sl Jaall ayg sale) s cAllall oda iy Pyl JW o)
O adl) ) g3 Cangy Glldg DG e aglis alans

ol Jiay Jladll Qllall s 5 @Dl (aii of Malthus gy :gaba@y) agsyl <

(Gmdl b alull Gae s Alla sels ) sam oliely Fllaly gala@) 3l oyl

=l el b Y] adaad bys e 28l 8y Ol Ll WSEE Al Qi il
Ol g 55 Gyl il L) SLad) Lt Jabse Slie¥) e 3891 pe e lialls

e O 2ae e syland) da dlad) gl e Malthus dgbas gaas ol cadlgl) Jay
il oY) Camey S pad CWVdee (358 sad Nard el Z LY st 1S, dea
sl (il (e Qi 8 aala M)y de )3 8 el gl

:(1883-1818) Karl Marx 4k -4-4

oy oS iy Cas cealaB®Y) gl pulull daleal) Jll Gy Jiey Karl Marx caws
By JSurplus Value 4l (ails sl Gullenhll o iy cdaall Pl e JW)
; AUIS Aol jualic 2D ) el bl g Marx ciia

LY 8 Aaasiuall alal lsally el (Y dad Sy s :(C) ) Jlad) Gy @
DY) sy Pla em Y el J) Gy ded o Gan Plaje s ailadll £y ciliss

FOrY) By DA el s G QW G ) s G 1(V) el JUa) iy e
M Oleall de addl Ha) s Jiags

! Haque, M. S. (1999), op. cit, p. 57-58.

2 Somashekar, N. T. (2003), op. cit, p. 65.

® Haque, M. S. (1999), op.cit, p. 58.

* Burbridge, L. C. (2005), “The Evolution of Economics : The Search for a Theory of Value”, in D. Robbins
(ed.), Handbook of Public Sector Economics, New York, USA: CRC Press, Taylor & Francis Group , LLC, p.
18.

> Somashekar, N. T. (2003), op. cit, p. 66.

® Gupta, K. R. (2009), op.cit, p. 33.

7 Jain, T. R. and Ohri, V. K. (2007), op.cit, p. 94.

& Kennedy, M. M. J. (2011), op. cit, p. 371.

® Jain, T. R. and Ohri, V. K. (2007), op.cit, p. 95.

% 1bid, p. 95.

1 Kennedy, M. M. J. (2011), op. cit, p. 371.

76



53U gailly alall G Abpr cpy Bl g a1} Uy : S el

onllanhll Ciyla (e Lgipalian ays Jlenl Leilsy i) Aadll @l g :(S) dadlll Gaild o
Ll e g8

22l Lagally (P') el) Jans e Marx i

P =

x 100 2.2
C+V (22)

Blialls elp cm Y o Adle s (3aS (sl dadl) (=il a8y ) Adlenll) A8k 2
52 e ¢ oSly cdiaall byl ol Lol saly DA e o GESI s ye ) e
i) mllaas Marx agale Gl il cdaall e cpllalall Jlaadl Gus adifi o sl i€l o)
Giand) 33 G Adliadl a5 Cum al) Jaee misyy s © Reserve Army algaY)
Aladiul o andiy el (aild o)sn e las sl (B Rl (e aall ) alsaY)
gl 5yead)

Jae aDlaly Jl oy oSl 33k ) odlendl sl o ) Marx LT «)al Zga as

Leo ccnllall Zpusilly Gmpall (b Gald dpms Aoty “dleally alal)l DY) el Gasy el

) Al JE5 i Adlenll) len 1385 C2 LY Jaee pali Jally bl (alisd) g
Tl e Loy cilabaall casill oY) Jilas o Jsind Chg il dlelad) 25,00 )

Cagylall Cpn Jansl Cum ¢(38a ol eyl Uil lgsl ol Marx cilsas o) cadlsll s

st g i) ¢ g ¢ eliall g Uil pugi b aale 8 sl axiil) o LS ¢ Qleall dpalai)
9.
RV

! Kennedy, M. J. (2011), op.cit, p. 371.
2 Gupta, K. R. (2009), op.cit, p. 53.
% Jain, T. R. and Ohri, V. K. (2007), op.cit, p. 95-96.

* Somashekar, N. T. (2003), op.cit, p. 70-71.

.61 %) ca)S'J ™ e $(2007) ‘;Jn‘)ﬂ\ daaa AL;A.AS

8 Jain, T. R. and Malhotra, A. (2010), op.cit, p. 121.

61 G 083 o gaye (2007) il deme Care !

& Gupta, K. R. (2009), op.cit, p. 67.
® Jain, T. R. and Ohri, V. K. (2007), op.cit, p. 100.

77



53U gailly alall G Abpr cpy Bl g a1} Uy : S el

: gadll LSSl Ay Jaill dgagall clalisy) —5-4

038 apily oald (p) aalaBY) (any J8 (e CIMEN) (e Ao gane (SIS 7 3sall) 4aly
ol Lasd lalEY ) o aal Jial iy cigylail)

aagll aadh blicl L 5S dal GeSudlSll el HADU juas 2L @

AL AL Ce siale dlalad) A5l aad Cun cilend )l daal) e Ll Ly o)y ! lasu

(gl Aalall Ao b Jii 2LV e AU (g)al jalias s (gl 8 oSl AL
Dalall ¢ Usilly oSl Has) ) ddlia) ¢ Janssl

A b ABE Lyl GuoalaBY) aey by LW s dag GHAN) aea @

P e JB) sty B L) o Schumpeter sy Cua L) sl dgag Sy Ay
H il L)

Ading a8 Al LS Gpalai®¥) Lol pals Al dagull o) cdaadly e uld e
atil) ysn cilaal LSl cAmin 0 Jleuhl) SSEAH Glead S 25850 Ala ) Jgeasl)
Aagyud) N2l saly ol ) a0 ) LS dga o ilsad) ails 51 e aall 4 sl
o Sl gt Y ara e gl OIS o3l gl 8 AaliY) sai ofs (Malthus leaa sl
RTSEPN
Sl Laldl) dam il Carca ) Gualai@®Y) (any L] thiimca 3jall pladll Al #
&V Jsatiy satt iy Gliwall G Sliel Aadle (8 Al Al Adudlial Gluwse o) LS @yl
RN

.64 o= co‘)s.d &.\u = ‘(2007) ‘_s_uuq)ﬂ\ dasa tl\;éal

2 Jain, T. R. and Malhotra, A. (2010), op.cit, p. 103.

64 U2 083 Ga gaye «(2007) il deas cinne®
65 a eodel gasa) Guin?
65 a eodel gas) uin®

65 U odlel gasa) i

78



53U gailly alall G Abpr cpy Bl g a1} Uy : S el

ey A ol gl adlll 8 cilalan 88 ALK dplaill o) aladl g Uadll o0 Jlaa) @
el Jsall 8 (ymeliall Gpabiiall le o G (Jlal Gy aS15 dlee a3 3 alad) ¢ Uil
S sl oda 8 Lpaiill JS S Unii g0 AasSall o s i

Al Y1 Lpaal Slhal 4 SIS Ayl il Cun tla oSl Bag0ms Gat] slac)
Gli Caagil Lavie @lldy cladiiall ALl dagpdl Elai@Y) dpenil) o laslsilly Al ails,
Poal e Ll djed)
o Malthus ¢ Uil SISl () galaidy| s el t3ledd Say (jslE daia ple ¢
SISO Il Bl K al) o e at o3 Glend SaY ¢l g sl calala@y)
Op s A OPaa) Gigaa Al ) Ll Cua sl 1o siul Keynes of V) el g5l
AT g RN PREIA |

oS Y cadlsl) oSl Lol Ape sad) o AKuDISH Al g tAipe pe jeYl @
Bl eJleall s Cayla e daiady e Sl Y (e gsie (50 Lo ) sl (s
e liall Dl dale b el Cipan Aag galaB) sall Llee dile) 5 sy

Clsise 8 5305 Gigan saill Aalal) latil) cidl 7LV 5 Joa Alals iladgs @
DY) cV e alisi) LY e o) Ll LS (GUSH sgine die A5G L35 o gl Cus sal)

.65 o= co‘)s.d &.\u = ‘(2007) ‘_s_uuq)ﬂ\ dasa tl\;éal

.65 U ‘a).ci CA)A” u»é.'\z
% Jain, T. R. and Ohri, V. K. (2007), op. cit, p. 91.

% Jain, T. R. and Malhotra, A. (2010), op. cit, p. 103.

.66 %) ‘o)S.J LB"“"‘ e ‘(2007) ‘_;m.j)an dasa tl\;.\AS

79



53U gailly alall G Abpr cpy Bl g a1} Uy : S el

5By galll LSuudS gull) Ay il o SN Cinall

el Cpall e Al Bl DA dadiiadl Adlanhl) Joall 3 sl galai@Y) ~laall )
b 38 ¢ agloSill anilly (Y1 NV are g i) Agiiall Heal) g iyl Luld Sad oy ¢ pdic
oseh el Lae cabamiY) 2SNy il Alla ol LIS cpalaidy) Caglae Al 3
1 s clsall oSl apygill A& gaall il Hen e @3Sy Ally el DS gl Aydaill
¢ salll ALKl Zilaill aal Jiay ojlicl Solow-Swan ziser e S0 S (Gl
asiilly i) dpaal e X5 Al Schumpeter apbas ) Vsl @pkill S cclly Jd ool
gl dplail) e st Al Harrod-Domar z3sad ) ddlia) ¢ ool i<l

:g3aB®y) gaill Schumpeter 4 i -1

4l 4 1911 4w galaidyl sally Lalall aiylas Joseph Alois Schumpeter gaje
Cua 11934 diw ddaty) Al ) Lieas caa S8y cApladV) Aallly "LoladY) dpai) Ayl
@l ol Gl s b e ey B s Ayl LalaiY) sl Schumpeter e
Ll LS Pl i et gl S e BHle by alaa) o il K8 e o gl
S abasdl Jiey cua ¢ Innovation wasill S SN DA e s gail) dlee o ) L
D) Jadyy Oy mlat b daen s Slaab ash oliel saill ool dadl Sl
0:lgie yualic 32 ,lSaY)

2 zgite oGy @

U Baas Adyla aais ¢

R Bgw ¢

SN Syl n jams e sl @

*

! Somashekar, N. T. (2003), op.cit, p. 74.
% Rostow, W. W. (1990), “Theorists of economic growth from David Hume to the present: with a perspective on
the next century”, New York: Oxford University Press, Inc., p. 235.

.69 e o83 B = ‘(2007) A;Jn‘)ﬂ\ g Ginda
* Nafziger, E. W. (2008), “Entrepreneurship and development”, in A. K. Dutt and J. Ros (ed.), International
Handbook of Development Economics, Vol. I, Cheltenham UK and Northampton, MA, USA: Edward Elgar
Publishing, p. 372.
® Jain, T. R. and Malhotra, A. (2010), op.cit, p. 128.
® Te Velde , R. (2004), “Schumpeter’s theory of economic development revisited”, in T. E. Brown and J. Ulijn
(eds.), Innovation , Entrepreneurship and Culture : The Interaction Between Technology, Progress and
Economic Growth, Cheltenham UK and Northampton, MA, USA: Edward Elgar Publishing, p. 107-108.

3

80



53U gailly alall G Abpr cpy Bl g a1} Uy : S el

al G585 O Lagdl sl i adaidll & jhgy of Jw ail ) Schumpeter Ll s

Gasady Cipaill e Ll (5 o Lol s Glatiie mii e (S (S Al d8pal

zln ¥ G L) Jist Jlae 8 pge 50 4l a1 13gs L) DA e z Y1 Jalse
i) aghaba 3 Jal e JANL AL ) ¢ selaial)

Jayl xicy S Stationary State cilill Alla e WUl Schumpeter cusa saill dlee fas
dE e DY) 13 Al Gl pad) Gla) Ge apall ) daladl ek e IS
Aia 058 ¢ Jally Y1 s Hlenl) 4nm WS il Jaall g iyl ) s Lae cpadaiall
dalse coms iy cllayall o2 g Ao 5 agle Sl Le say callaill (8 J5lEl) e dasa
LS (Olginall iyl e (la¥) SR Hoeda () 533 Lee ASOAWY) Aol 2 1) e 2 Y]
Siay lae cbay iyl odgd bl pad) LV o dua )yl dpliad) el muas
aBYl iy any & cAipes b5l Agleal) o3 ity cAadsiall 2 LY OV aras el g i)
Lo chuimidie CallSy UYL as g salie Baaa Cilunge sels daiis gual Ba 35l Alaya
ar ol deal) clawsd) b cllal) oda gy Falll g jlend) g amlisil ) oo
Rl ) s Lee S Lk 2S5 Cun @il Lbeai gl dmidie bl Lol
AsiBY) aay Cum L)) Alsje selag O JSH Cllall pali o Ml AlUad) selay lany)
Jadl e el (ggiie maall sl 13a Jia (Schumpeter s (il 3y culill a)g
g Jia fay Sl s S )l lee il il dplie Al
72300 A ) Bl ddaulsy seill Schumpeter

58 c(L) Jazll 348 e dJa.u\}i SChumpeter [ERTNEN (0) CLU‘;X'\ Adany CL"’}” Ay e
0 = F(L,K,Q,T) Lﬁi c(T) \.A)S}\Sﬂ\ Lﬁ):uu.\A} c(Q) ‘JL‘J\ wj} o e(K) J)\}d\

i) (1) 33 s ((R) ) Jaes (W) s Jars e (S) JaY) iy o

S =S(W,R,r)

! Gupta, K. R. (2009), op.cit, p. 93.

2 Jain, T. R. and Ohri, V. K. (2007), op.cit, p. 105.

® Nafziger, E. W. (2012), “Economic Development”, 5™ edition, New York, USA: Cambridge University Press,
p. 384.

* Jain, T. R. and Malhotra, A. (2010), op.cit, p. 129.

® Somashekar, N. T. (2003), op.cit, p. 77.

® Jain, T. R. and Malhotra, A. (2010), op.cit, p. 129.

" Ibid, p. 130-131.

81



53U gailly alall G Abpr cpy Bl g a1} Uy : S el

Induced ol § Casall L) s (D) JlaV) L) chiay e
;s «(I) Autonomous Investment b o Jiwd) Ly (;) Investment

I=1+1,
Osyas o(r) 33U Jare «(R) 7Y Jare o (1) il 5 sl HLEGuN) adiey @
Ii = IL'(R,T', Q) Lsi ‘(Q) dw‘ U‘“j)

il (T) adsSll ailly (K) sl alin€) e ([,) el L) adey e
IA = IA(K, T)

Entrepreneurs guebsidl e Ao (K) GLESY) Jaay (T) o€ aaal) cadgy @
K=K(E)T=T(E):sl ()

il (X)) eyl Fldly (R) mull dae o (E) cpabiiall (e ading @
E=E(R,X)

Cacliadlly () Llaals (S) LA on Al o Jlayl abgll zoll) adey e
0=a(l—35) gl (a) kg palal

W =W() il «(I) i) s Gy (W) oY) (ssime 2023 @
0 =R+W :gl (W) 535 (R) W) goeme Jua)l gibasll il oy @

salll Alee & opSiually cpalaidl sl 3€ Al Schumpeter el cadlgdl
ales (e cimaal N daday of LS calaidl o0y ai el gl 8 oSl gabaid)
Y dpatill dulee Gl celld ) Al ¢ pshailly iganll e YL Ll asE Al eils cleluall
Kf g AT dea ay cduelaa¥ s dalai@y) chusll e Gl adiad Jo e Kay) o Ladd adiad
A3 Cage Jyshal) ol 3 &1y Qi) dysall dpadll L) 4l e Schumpeter
esalll oding Lea ¢ S e pead) Gl i ¢ by ¢ uS <8 JW o) ) dslal
LI Gl Blsal e s ily penl) aa) Jie g5 jolan )

T2-71 (o 083 G gage «(2007) il dens cinret

82



53U gailly alall G Abpr cpy Bl g a1} Uy : S el

:glai®y) sailt Harrod-Domar g igai -2

Glllie 753 Jsla G daaiiall Jsall 4 el ylas e Harrod-Domar z3ses sty
OVl sl Kby 3adi elials Domar s Harrod o JS o8 a8y ¢ Joall sda & il sail)
o Ol Sl (b ASaalion (Biny (53 saill Jana alag) Bay el ¢ Sabiad) S SLA) (55
D) gaill Lpilly L) Lpeal o zigall e T s celld ) dila) oAl ) age
ledle asiy Al Culial 7YY aaf Jiaiiy ol Laliny) Zial) i)y Jaal adgi 8 aal oyliely
fool Lo = 35aill 130

(Al 5 )l (st (a3 @

3.“}3“ dﬁi’Lﬁi ujmﬁdw‘ deng .

Aala et g Vol e ali e Ble galai@y) ol e

OBRDU ganl) dad) (g5l SADU L) Jodd) @

FOK/Y) QW) Gy by S gaal) dud) e S i @

C5lE) lanly Sl alall ggind) (o JS i @

:Harrod gisgai -1-2

& 3 "An Essay on Dynamic Theory" :allis & saill 4a350i ROy Harrod (e
t geill dilide Y ame DG e = 3gaill 18 atiy G (¢ 1939 di

Jaras HAN) Jars dlauls 20ay 53y :(G) Actual growth rate (Jsdll salll Jaa -

rua gl JU) )

SGC =5 (2.3)

! Jain, T. R. and Ohri, V. K. (2007), op.cit, p. 113.
% Somashekar, N. T. (2003), op.cit, p. 81.
% Jain, T. R. and Malhotra, A. (2010), op.cit, p. 153.
* Somashekar, N. T. (2003), op.cit, p. 86.

75 G o3 o gaye ¢(2007) (il dens Cara®
® Somashekar, N. T. (2003), op.cit, p. 84.
" Thirlwall, A. P. (2013), “Keynes and Economic Development”, in G. C. Harcourt and P. Kriesler (eds.), The
Oxford Handbook of Post-Keynesian Economics: Theory and Origins, Vol. I, New York: Oxford University
Press, p. 557.
& Brooman, F. and H. D. Jacoby (2009), “Foundations of Macroeconomics : Its Theory and Policy”, New Jersey:
Transaction Publishers, p. 372.

83



53U gailly alall G Abpr cpy Bl g a1} Uy : S el

e

10:%:¢i‘@@j@ﬁm@m\wdmd@: G

A Load (ol LS Plipma 358 Dl J2al) asalpl) L)) QW) Gy oyl des Jisi: €
AK

3 ___L. “. a 32l e L
C_AY_AY .L..s\ d;ﬂ\gg A3 LA\ Dl A

4S=§:¢TU\$J}JL‘U&A\M\L}L§:S
Yide Jani ((2.3) Alad) 55 50 C ¢ G oo S al sy

AYX I S
Y TAY Y

I=S ngi

Dy il o Saaad) A G Skl Bia3 o Ssaliall i)l Baal ()
O taill i il

Jier 535 :(Gy) Warranted growth rate 4@ qigsall o gyapall sailll Jars —
AN Al ot Gum O Guly 0938 Sl alaaied AU Jaall gei Jaee

GwCyr =s (2.4)
e
v Gyl (g9 pall gaill Jaae t Gy
4 gipal sl Jane e Laliall (gl (A’—Y) I Gl gaall Jeladl i : C,

OB Jama s

! Snowdon, B. (2002), “Conversations on Growth, Stability and Trade : An Historical Perspective”, Cheltenham
UK and Northampton, MA, USA: Edward Elgar Publishing, p. 70.

% Somashekar, N. T. (2003), op.cit, p. 90.

% Jain, T. R. and Ohri, V. K. (2007), op.cit, p. 114.

* Somashekar, N. T. (2003), op.cit, p. 91.

® Brooman, F. and H. D. Jacoby (2009), op.cit, p. 373.

8 Jain, T. R., Khanna, O. P., Grover, M. L., and Jain, D. K. (2006), “Macroeconomics: Money, Banking and
Public Finance”, New Delhi: V.K. Publications, p. 219.

" Somashekar, N. T. (2003), op.cit, p. 91.

84



53U gailly alall G Abpr cpy Bl g a1} Uy : S el

saill Jaxa (Lo Blsbusall Gaiad Cangion Sl sl geil) (3 of J) Harrod Ll
G Gaiaid APl l-Jlll ol 3 of WS« G = Gy g cad Qsepall saill Jaxa Jlaill
O s s« C=Cp gl ¢ Gy o Blaall dglladll milll-Jl Gy das gslad of i
& emsill el laa Harrod s LS L aiad) HLnadl Lylae oS0 of oy Jedll LY
ekl sail) e ey o5 ¢ sail) Janad nd) 2l 5l ALK Alland) Citas Fiay 35 oz LY
2 Gy

hall dalayll et Jame Jiay s3lls: (G,) Natural growth rate sl galll Jaa -z
Aldall ) il Jie LISH cysial) (e degene DA e 2ahyy CALISY Aleall pai Jana
:idauls die ey ¢Cagllawdyl) Cilaxally dumadall 3fsall ¢ Lia gl giSal)

G,=1+t (2.5)

¢ A paEl Aol 2aall Jaall ali) gad Jaea t £ cAlalall 380 gad Jama: 1

¢ Gy il ) deay s puill B Slai®¥) i « G > Gy 0sSs Lexie (Harrod e
Vo4l WS (Jardl Gapes dlsall o A iall 25l dag aall 138 (358 pugiy of 40 Y Gia
uafalﬂ _)}@Ja L.A;\ Lﬁd}ghcdﬁu{}[\}xé\aﬁgujﬂ c‘;ub} ‘%ﬁb‘mm\ (K¥Y JA.G;\S.\X\‘USA.J

! Vaish, M. C. (2009), op. cit, p. 482.

2 Thirlwall, A. P. (2013), op. cit, p. 557.

® Thirlwall, A. P. (2013), op. cit, p. 557.

4 Jain, T. R. and Ohri, V. K. (2007), op.cit, p. 115.
> Thirlwall, A. P. (2013), op. cit, p. 557.

® Somashekar, N. T. (2003), op. cit, p. 93.

85



53U gailly alall G Abpr cpy Bl g a1} Uy : S el

:Domar gigai —2-2

" Essays in the Theory of Economic :4i€ & saill 4xdga Evsey D. Domar a3
2D gap) axiind Gua <! 1946 4a. Growth ™

AL Allad) die Jladl) llall sgine 5 sl J2al) aaa : Y

ALK Aleal) (g5ise die ajal) (gsine ol Apaliy) Zilal) aas : Y

csaaall Jl Gy K

CAK Gl sl QW) Gy sal) ) sas gdlls L) il ]

i loaal) Cglie gas HADU gasll Jull : @

) Gy daly) s g

&V s L) ssime 8305 @l o Cam o LU Ally Callall Sy ceuthal) s o

el e LS Jladll (allall sy LS cramaa uSally sl Jaa salyy Ul callall sl
Lgi c3)\$m L..gdal\

1
Yy=—-1 2.6
== (2.6)

dauls (V) Ul (e (el aaady Cum oGl Alls Liayl Giapell Jiay spzapadl s o
rel o (K) Gaiadl QL Gy s (0) Ol Gald Ay 48U s Leay cpalad ilale
Y,=0K (2.7)
Yy =Y il comml o allall gl ¢l e
%-1 — 0K : il

I=a-0-K (28) :Lgi

-

! Gupta, K. R. (2009), op.cit, p. 133.

2 Jain, T. R. and Ohri, V. K. (2007), op.cit, p. 118.
® Ibid, p. 119.

* Ibid, p. 119.

86



53U gailly alall G Abpr cpy Bl g a1} Uy : S el

sl o Gy adl ) Domar Ll cgxal dga ey el saill Jayd (2.8) Aaleal) s
Al o Blall dal e @y cbhsin @ -0 Jaray (V) sl Jaally (1) i) e JS
TSR IRIFCIRY

—=—=q-0 (2.9)
:d ikl Harrod-Domar g iged —3-2

2l adgiall HASN) G 8lsbuall (Baiat 395 ) Domar s Harrod adsed o JS U
Ll Al Al e Laliadl elldg cadial) Hleia )y ALISH Allaad) Ji e

p s casllaall ol adgial) Lyl Jiag 1 5 casthall o adgidll HAY) i S of ayis
J\AQM&JJ\M\JMC(6465=C¥Y
Jaxall S W Gy Jalas i v tpe ¢ [ = VAY

aY = vAY (b e § =T :lal (Jaall JalKl) i) (g die

2AY  « 'i
Y v &

dudi sa Jaxall 1y ¢ el saill laa Jal Q,ati,m% Jaeay Jaall saiy o oy o Uil
> Domar la - o s Harrod 1 Gy,

S byl 3l Harrod-Domar ziser ) leeans & clalin) sac llia cadlsll g
L Jal) Jyghall saill olaf 25i) Jsdie jes adly e atles lly (zisall 13 Lo sla
e Alls A e 385 ojliicl Al Jsal) Lz dsaill 3] dgama Bukad s celld L)) L)
Gl Al Joall I o s A cAeaiiall Alanll Joall (ads lly colai@l )|
gl Jai e (bl 4300 ) slpual) e (6F damy o 4l LS L) adey Gy sailly
DpaaS Lansls 53 Analill Joall daliy Joall alane 8 o sSall Caali o 6 cola@y) Lalial) b
S gaill

! Somashekar, N. T. (2003), op.cit, p. 88.

2 Ibid, p. 93.

® Ibid, p. 93-94.

* Ibid, op.cit, p. 94.

® Jain, T. R., Khanna, O. P., Grover, M. L., and Jain, D. K. (2006), op.cit, p. 230.

87



53U gailly alall G Abpr cpy Bl g a1} Uy : S el

1 g lai®y) gaill (1956) Robert Solow g isai -3

&b JaY) dyshall golai®y) sall ladsai Robert M. SOIOW SuudlSouil) aliai@¥) (a e
Jiar iy (1956 4. "A Contribution to the Theory of Economic Growth" :4ll
Trevor W. Swan 3! il oda iy o Jsall oo coplill duhal w1 Uyl
e e Gllal by Solow Y dalae culS Ally cgabai) salll Jsa o)\l (1956)
ol ez 3saill 1agd Apulul) culial 58Y) Jidtis @ SOIOW- SWaN z3sai ausd 2 3 sail

Y alsad bl aga5all il gl (A1 Aol (e Asilaia Alla e 3)le ZLEY) Ay o
bl QU Gy gl JalS alaanay) Al @

cdashall gadl e ol Alla (8 068 dandl Gauy (oa)ls dlalall aall a3 @

PS50 alull Gou Bl @

foal) e Aala®BY) e S A Jame il @

:Solow-Swan g isail duulu) Aaslaal) ~1-3

dalus Agdland) dalu aaly of & S L saaly dalu auay oLl agay SolOW (i,
Al 32y legiy PaY) dalSa) aa (L) deally (K) Il (ol Las Z G plale s (gl
02 ) JCa (i i) Jlea) vie) - Ly

Y =F(K,L)
7 il () JSAIL bl 3505al) il Jay (38a5 die Al oda e el oS
y = f(k)

fk) A dale Sz By = V/L (dale IS JW) Gy Jici k = K /L i

! Jain, T. R., Khanna, O. P., Grover, M. L., and Jain, D. K. (2006), op.cit, p. 236.

% Weber, L. (2010), “Demographic Change and Economic Growth : Simulations on Growth Models”, London
and New York: Springer-Verlag Berlin Heidelberg, p. 92.

¥ Solow, R. M. (1956), “A Contribution to the Theory of Economic Growth ”, The Quarterly Journal of
Economics, 70(1), p. 65.

* Schubert, K. (2000), “La Croissance”, J. O. Hairault (ed.), Analyse Macroéconomique 1, Paris: Editions la
Découverte, p. 388-389.

® Ibid., p. 385.

® Barro, R. J. and Sala-i-Martin, X. (1999), “Economic Growth , 1* edition, Cambridge , Massachusetts -
London , England: The MIT Press, p. 16.

" Ibid., p. 16.

88



53U gailly alall G Abpr cpy Bl g a1} Uy : S el

Al Aalaal Aaslss el e QW) Gy Gsde il any
K=1-6K=s-F(K,L)—6K
tole deani o L e Al oda dyk dandy
K/L=s-f(k)— 5k (2.10)
k=K/L Guie Al 2 ¢ ki) AV dloalis dibes ) Asleall 028 Jygad (23l
tle dand dus (el Apually

. _d(k/L)
k=———=K/L-nk (2.11)

Juani ¢(2.11) Aleadl 3 (2.10) doledd) 0 K /L s)lie mppad dies « n=L/L tpe
fsle
k=s-f(k)—(n+6) k (2.12)

Blall a5 Cua ¢ SOlow-Swan z3sell bl bl sl (2.12) abed) s
Lk = K/L Jeadl [0 il Jalaad el &BDaaY) Jane N (1 + 6)

Solow-Swan g igai :(1-2) Js&i)

(n 4+ 8-k

Tk

s-F(K)

L8]] k-

Barro, R. J. and Sala-i-Martin, X. (2004), op.cit, p. 29 1 _aal)

! Barro, R. J. and Sala-i-Martin, X. (2004), “Economic Growth ”, 2" edition, Cambridge , Massachusetts -
London , England: The MIT Press, p. 30.

89



53U gailly alall G Abpr cpy Bl g a1} Uy : S el

k(0) >0 Sl 538 Jle (uly (siae go Gme il 3gng Alla b il (1-2) ISl
D) Ll cdhiill o2 e 50 f(k) aniad) gl gsbuy bl 28 Jlal) L) olé
Al dea (s L s f(R) 5 F(K) Gwiniall G Adaill o3 de A3 geal) diliaall (g5l (53l
Lall ge 5 f(K) imiall ablis die gl ¢(2.12) oledl & k=0 o i) Al GBilsn
CkT ok J s dadll ) iy s o(1-2) A A (n46) -k
el che e (2.12) Aslaadl i)k dend 2 k3 saill Jane e Jseanll
ve=k/k=s-f(k)/k — (n+9) (2.13)

St glly 5+ F(k)/k A sl g il gsbs k/k dad o e dolaall sda i
2. DAY Jiaie Jid (0 + 8) Aa sylally A Jisie

teaoleisl) aaiil) JIBa) vie Solow-Swan gige —2-3

Osae it b ey Cus ¢ X Gl Jaeay ey A(E) Lasl S (s5ie of SOlOW ey
Yol WS Ll )

K =s-F[K,L.A(t)] — 6K

toall e kel e e Jsanll (S0 ¢ L e Aol oda e Gy

k=s-F[kA@®)]—(n+38) k (2.14)
p ke (2.14) Al bl Gend 2y el o e Jpeaall
Vi = s Flk, A)l/k — (n + ) (2.15)

O LS @l § oy en s aldead) oY Dl eyl yr ohaad) o cldl Als e Jaa
b Ala 4 Lad 236 F K, A(E)]/k QW Gyl 3o siall daliy)

il LS sl Z i) ey

y = Flk,A(t)] = k- F[1,A(t)/k]

! Barro, R. J. and Sala-i-Martin, X. (2004), op. cit, p. 31.
2 Ibid., p. 37.
® Ibid., p. 54.
* Ibid., p. 54.

90



53U gailly alall G Abpr cpy Bl g a1} Uy : S el

X gsby QLN Ala die Y sai Jame O ¢ X Janadl Gl s 8 Glsay A(E) sk of L
L b (gl i) Als xie ¢ g Jama Gl c = (1—5)  y of L eclld ) ALz

%1 b Lo S K aild el Als vie Janall ity (lsaiy A(E) 5k of W
k=k/A@t) = K/[L-A(t)]

Jlaill Joall mlbiae S ajle lhyy Joall Jaill il e L A(E) = L uid) i
Jladl) Jeall (e s0n s IS0 Ol Gy 408 ki) iy ¢ Uil 5 (Effective Labor

A Asaddl § = Y /[L - A(t)] dadd) Jaad) (e any S0 2 Y) dS
y=F(k1)=f(k) (2.16)

Se k5P ok sy dana Gyl e GESA JKEIL Z ) Al LS (S o Ul
il WS J Al Al i) (Se WS gl

vi=s-f(k)/k—(x+n+9) (2.17)
Ck=K/L 1 Jed) DY) Jase (x 4+ 1+ 8) sl Jics
il s Ol Al dad ol ¢ s ¢ jia gl il Ala die k3 el Jare

s f(k)=(x+n+68) -k (2.18)

! Barro, R. J. and Sala-i-Martin, X. (2004), op. cit, p. 54.
2 Ibid., p. 54.
® Ibid., p. 55.
* Ibid., p. 55.

91



53U gailly alall G Abpr cpy Bl g a1} Uy : S el

95l ad8ll) e Solow-Swan g igad :(2-2) Jedd)

x+n+ 8

i\ s r b /E

- - L - - s %

‘E.’a-s

Barro, R. J. and Sala-i-Martin, X. (2004), op.cit, p. 56 : yhaal)

O e X sl aall alal) Jasally ldll Ala b ey ok il Gl san
Sl el gane oy Ay (N4 x) Jare G Als die 05 € ¢ Y ¢ K clrial ¢
L oaslsSl pally

! Barro, R. J. and Sala-i-Martin, X. (2004), op. cit, p. 55.

92



53U gailly alall G Abpr cpy Bl g a1} Uy : S el

I galll gz alad : A duaall

Caaiie o WUl JaY) dyghall satll hlaase Zuahal Widle SudlSsnll gaill 23501 22y ol
adl A el ally zasall s el Jeag Al Al Cany @iy (opdiall Gl e il
saill (g e LAY Alla (e i o ALY aen ol o a gl il Qe Jla
o Jadid JWal) O asede gamsi (gaspall (e sl 13gls cJall ) 2o il dais (g2)il
a1l il Aleles e AN 1Sy el (ailin A clall S es daals il JU
sda e ot Al Z3lall o 3lhal 1agrs ¢ saill z3sad Gan opmadi Gamg Cum coald piiaS
LRl pail) 2 3 a5 ,Sal)
AK 754 :(1991) Rebelo zigai -1

Gl Gun O G el il e 8 I el 23l Al dpalal) Jian
o el daha Al dauls A Ll e el Sar 45 1991 4as Sergio Rebelo
%1t el

Y = AK

Y1l WS il Z iyl Jaay
y = Ak

Jean o(Jandl 5ol 8 w06 dsmg Apiajd ol SOIOW zisall (8] cilialyay) 2l
400 ulld) Aol e
k=sAk—(n+8) -k
%1 LS o) JW Gl (53 sl Jane lany ¢ Ul

Ve =k/k =sA— (n+8)

! Barro, R. J. and Sala-i-Martin, X. (2004), op. cit, p. 63.

2 Schubert, K. (2000), op. cit, p. 398.

¥ Wickens, M. (2008), “Macroeconomic Theory: A Dynamic General Equilibrium Approach”, Princeton and
Oxford: Princeton University Press, p. 51.

* Schubert, K. (2000), op. cit, p. 398.

® Barro, R. J. and Sala-i-Martin, X. (2004), op. cit, p. 64.

93



53U gailly alall G Abpr cpy Bl g a1} Uy : S el

S5 fk)/k Q) Jaadl 53 ) nie of 3 GOERY) e ¢ bl Jiail) ageady

e ) ladll 4w Ay oDVl i W SA s de &Y Jadl) dauly allaiu)

OsS  Allsd) Jia L caladd) (s B peal) Adlidll Jiay seill Jaae o8 ¢ JElL5 (0 + 6)
ck/k >0 o Jalls e sA > (n+5) s

AK zigai:(3-2) Jea

;A

Y= 0 kel

n+ 6

Barro, R. J. and Sala-i-Martin, X. (2004), op.cit, p. 64 : daall
OB Malls ke Jisas culi ki /K sall Jae ol ccmilsia (N4 8) 5 5A oabadll o Ly
L) dla Jaeas Wil ey K
vi = (k/k) =sA— (n+6)
O e el ) Al dae dks JS xe y/y=k/k o« y=Ak o

sait zsaill ol Chsiall paen ol (il Lad ¢/c=k/k Qb c=(1—5)y
2:};;} ¢Culll Jamall (judiy

y*=sA—(n+9) (2.19)

PN 5 8 A s izl A8 claled) e aciny Janall 138 o AN (Sa

! Barro, R. J. and Sala-i-Martin, X. (2004), op. cit, p. 64.
2 Ibid., p. 64.
® Ibid., p. 64.

94



53U gailly alall G Abpr cpy Bl g a1} Uy : S el

:(1988) Uzawa-Lucas g g -2

Al @l gyl Jlad) () pe el LS Ladsei 1988 4aw Robert Lucas a8
iiay Cua (Uzawa-Lucas zise ade 3l 1315 «(1965) Hirofumi Uzawa zise: e
Cun e el auayy ! Gals 5368 il Wl Gy o by 23503 ol @8l 8 el 130
Copall JU) Gy ol ) g Uil paady g 8 cadadl zlY V) gl jaiady
7ol LS bl - ) o Usil 4000 sy Ally ot

Y=A-K% (u-H)'"¢

Cua 1 s Cppad) JW iy e il Jlea) s H esald) JWI Gy (s 8 K G
& padid) il ial) Wz Y] b axdieaall gyl JWl Gy (e 232 8 (0 S u < 1)
Pl—u » palrl)

6:51 <SOIOW zagai & Jall s LS Ayl ity solal) QU Ly oS o

K=1-6K
S:cua 7 Formation cusSall DA e il JW oy Sl @
H=B-(1-uw)-H-6H

S () Dla) Jame 8 § 5 c0psSll ) adaill Aalis) oy i ol Jules 2 B
.%ﬁ)ﬁgﬂ\

1%:Cobb-Douglas z) il ae alas pladiud 25 ((1991) Rebelo diyh ¢ Ll

Y=C+K+6K=A-wK)*  (uH) @ (2.20)

H+86H=B-[(1-v)-K]"-[(1—w)-H]*™" (2.21)

! Weber, L. (2010), op. cit, p. 127.

2 Schubert, K. (2000), op. cit, p. 399.

® Weber, L. (2010), op. cit, p. 128.

* Schubert, K. (2000), op. cit, p. 399.

> Barro, R. J. and Sala-i-Martin, X. (2004), op. cit, p. 247.
® Schubert, K. (2000), op. cit, p. 399.

" Ibid, p. 399.

8 Barro, R. J. and Sala-i-Martin, X. (2004), op. cit, p. 251.
° Schubert, K. (2000), op. cit, p. 399.

9 Barro, R. J. and Sala-i-Martin, X. (2004), op. cit, p. 247.

95



53U gailly alall G Abpr cpy Bl g a1} Uy : S el

LI (XN PN oy & Y lealy AN alul) aludl (o U Y Sl Sas
Ladakill Gldzs 4, B > 0 Jid s

K laie b gl JW Gl paes s n (0 <1) sa(0<a<1)

@xilly ol QL Gl shal (sl e lw u (0<u<1) sv(0<v<1)s gl

oSl gl alaill 8 dextiiaal) (gpially galall JUl Gl AL ¢ al) Lz Y] 8 derdid)
Hasil e (T—u)s (1-v) sea il JW Gy

b oy f Jaiy ¥ i) QW Ly z ) of (1988) Lucas 5 (1965) Uzawa sy
Gl 3S5e auleil) g Ul ()6 Cua A8k Ala s ((2.21) W) 7 =0 Gl el
ald calaill gl G mu Y K o b 50 =1 ¢ Gan=0 daa o) il JWI G
(2.20) oibsladl e ZUY) Al Japad oSy o Jlls coladl U plld 3 L aadtiy
Al e (2.21)

Y=C+K+6K=AK* (uH)'™“ (2.22)
H+6H=B-(1-u)-H (2.23)

(2.22) oibledl & y=C/K 5 w =K/H i) alaaiad & (Jiail) Lol
il WS H 5K sat N ane Laldl) clal) e Jpeaall 2y ol (2.23)

Yk =K/K=A-ut-®gp-0-a _»_§ (2.24)
yy=H/H=B-(1—-u)-6 (2.25)
LI el @ sai Jane axy Il
o/w=K/K—H/H=A4-ul"®y-0-0) _p.(1-u)—y (2.26)
20 Lpally ey DY) s Jaee o el ) Aapal) Jagpd aladid Sy

C/C=(1/6)(r—p)

! Barro, R. J. and Sala-i-Martin, X. (2004), op. cit, p. 247.
2 Ibid, p. 251.
® Ibid, p. 251.
* Ibid, p. 251.
® Ibid., p. 252.

96



53U gailly alall G Abpr cpy Bl g a1} Uy : S el

Gy cpdull ) 4 aadtud) ol Jldl Gl gaall bl s gl 7 ordua
1:2\_)]\'_'\3\ Aalaally any DL gar Jana ol ¢ AL 5 a Aul=%w-1- _ §

: 1
C/C = 7’ [a Aut~@w=1"® — § — p] (2.27)

1 b WS (2.24) 5(2.27) Gibilad) DA (e y sad Jane oy

x/x=C/C—K/K = ((XT) AUt %D ¢y — %- [6-(1—80)+p] (2.28)

) Aol U gad Jane any

. B-(1-a)
u/u=T+Bu—X

Jamas Bladl Jare laxy cum b)) o il Alla 3 46y 5w u ahsidl os$8
bl Gl Al Y 5 H K € il sal

r*=B-26 (2.29)

Y= (%) (B—=6—p) (2.30)

Y Ibid., p. 252.
2 Ibid., p. 252.
® Ibid., p. 252.
* Ibid., p. 252.

97



53U gailly alall G Abpr cpy Bl g a1} Uy : S el

:glai®y) saill Paul Romer g igai -3

S ol gl aaEl) 4 jiie) ol gaill LA ladsas 1986 4w Paul Romer o
1990 dws Pla lad Gape LS Sl Jalsall 33l dle Glas lly cdgalal) il
b Lol KU dauly dpaal ael Cim ¢ Al (8 208 dgag i saill Al ladga
A ) i (S
:(1986) Paul Romer gzisgei —-1-3

Learning dwsladl abeilly o L o iy il aail) oy Al 5,Sally Paul Romer 2]
salyy ¢ Ul Jleadl 5yt joskaiy cpuad 3 aalud Lgld s 8 WYl ddee of f ¢ by doing
M oo oS3 slaiBY) f ROMer el 3y ¢ sl i€ da)la s lgie il Cus cagiali)
2SS s Aald Lin gl i€ Y aaly S ot G o gl ayy) ABlaie Ay

Y = K, AOLW®), i=1,..M (2.31)
Asie JS Ciph (e e olgiue of Cua Cdaadl! dale e sl aaiil) A(E) Jiag

Op dide sl sl ggise of e Learning by doing duslealy abeil) duzmji 3l
(Sally « K(£) = XLy Ki() S JW) o) 0pde ge bkl 5 ccibungall auen
Sl o)

1 M
A(t) = Aﬁz K;(t) (2.32)

ol sl e 3las Al Lasall daplall gl aly Lalall chlinuy) o3 grand
L ASI LU Jl) () 0555

! Schubert, K. (2000), op. cit, p. 400-401.
2 Ibid., p. 401.
® Ibid., p. 401.

98



53U gailly alall G Abpr cpy Bl g a1} Uy : S el

HLIY) e ASudIS sl Gl Jhsall aant Gl e AllaaY) ZUY) Al e Jpanll
LBl lasall o L

Y(t) = MY;(¢) = MK;(t)* PAK ()P L; ()P

1-
—M< 1(\4)) AK(t)ﬁ( ()> = AK(t)L(t)P

2l JCall dlal) o3a b SOlow J Gl Alilaall (s
k(t) = sAk(t)LF — Sk(t)
cSALP — 8 Jaray sl A0 il clieSl) e s
Jele S Bylen (ssime caulily Cum calia®y) 8 Jlead) 20 o Caighy saill Jara of sy

OIS 1Y Lo Alla 8 A5 dpalal) ol ok gl g cobaiidl S Jl) () o538 g

Db san sai lia
:(1990) Paul Romer gigai —2-3
b e el 1) Apluy) cilial 8V Jiam

b Jaall (aaye

culd gyl JW) iy 0)ae Jlea] @

Apding Ay e Sl lee @

(R&D) _skilly cuad) g U 6 sagll Jalall) (gl JUl iy oy #
Ol Gl s SN ey @

Bl LY adud) s s saaal) Aagur )l aludl Gl 3lay @
ke Ay @

! Schubert, K. (2000), op. cit, p. 401.
2 Ibid., p. 401.

% Ibid., p. 401- 402.

* Weber, L. (2010), op. cit, p. 133.

99



53U gailly alall G Abpr cpy Bl g a1} Uy : S el

Sl g Uy o(Lllanshyl
i) ) U <

oy 5 H il QW (uly (L Jaall sdalse DB alatinly VoA Akl daludl 2 ) &
iy @ o0(f) Al addiise Ciia A dlis G cpailaie g galadl Jll Gl L saladl QL
P il e 2Lyl Al
A

Y = HZLP j x()1 B di (2.33)
0

Hy AV all 5 cadad) 76y Gavaddl H il JWl oy (side (e il Jisi @ Hy
4H:Hy+HA::~,..‘:. n

i L g H o Gasitsg aaldl e dlaad) (ssia L
o il ld Adlend Y Aaludl (e deatiod) 28l a2 x (D)

Slo Al od sl sl Gaayy cdabia) (lleuhl) addl) Al alud) e Ji: A
A Gl JKa

A dapd oSy o Julls ¢ 0 IS dal e ¢ x(i) = x Al S ) Ay il de
O: b LS iy

Y = HELP Ax1—oF (2.33")

! Schubert, K. (2000), op. cit, p. 404.

Z Darreau, P. (2003), “Croissance et Politique économique”, Bruxelles, Belgique: Editions De Boeck Université,
p. 169.

* Romer, P. M. (1990), “Endogenous Technological Change”, Journal of Political Economy, 98(5, Part 2), p.
S83.

* Ibid., p. S85.

® Darreau, P. (2003), op. cit, p. 169.

® Ibid., p. 170.

100



53U gailly alall G Abpr cpy Bl g a1} Uy : S el

b ) Ol i Alen )l dalull Qllal) isie Alsles Jaxd g AT dga (e
p(x;) = (1 — a — BYHELPx *7F (2.34)
tAdagll alud) £ lad <
Jalse (e DliaS mitall axdig o caiall @y Adlanhll Aalul) (e saaly basg Z L) (il

Ga Bang 1] g oy Alagg Aale WY ) Al dbdl e Bang )z L ensd )z LY
%l WS W) Gy gs3ae oo ne e Ml RSN Al

A
K = nj x; di
0
K =nAx Qlcx; = x oS
rdayl) plad <
Galial Blad Aipadl g93ae o sl Jldl Gy (Ofiald)) Jexdl andl g axiiing
Vil LS asl i€l JU) Gy o815 Alalae JJaaty <Fidags ) aduad) (e 5208

(ofialll sae) Gl Jlae 8 axdisdl (il JW Gy Jlea) Jiay : Hy

ca) 50 LS dalas Jiit p >0

e e Abpeall Gide O 1Y) L dlls 6 lelin)) ST pA sl dpaal) Laliyl s
Gl g U e J8 8 padiin (i) JW) Gy o LY s)lay) aad copal dea ey Pl
tus (V) Zaledl) alull ¢ Uy (A) nskailly

H=Hy, +H,

! Romer, P. M. (1990), op. cit, p. S86.
Z Darreau, P. (2003), op. cit, p. 170-171
% Ibid., p. 171.

* Schubert, K. (2000), op. cit, p. 407.

® Romer, P. M. (1990), op. cit, p. S83.
® Schubert, K. (2000), op. cit, p. 407.
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HA == SR ) H
Hy =(1—-sg)-H

dasll (1 — sp) Jier Lain «(R&D) Lyskailly and) g lad & Jaall 250l duasll s Jiay
FAll) ) g Ui 8 Jeall 4l

tJaY) Jushl) oylgal) o

il Ol (Ol cJand) (Wl Guly edland) e dpulal Jalse dayl ROMEr z35ad auay
o Aasll ) plad ¢ A4 Gyl g Ui rcilelad EDG e pigh lly sl sl (g
Y Al oLl g Uaiy

rha o F ded zlAS) Sy o K= & Aabed) (e )

K

x=T]_A

Pl il e Yozt Al U ey ol

A
Y(Hy, L, x) = HZLP j x()1"*B di
0

= HY LB Axt—a-F
K\1-a-B

= HEZLPA (n_A)

= (HyA)*(LA)F (K)'~*~Fpe+F-1 (2.35)

Ll (oS el ket Ay (e Bl

mn=(a+p)p-x

! Weber, L. (2010), op. cit, p. 136.

2 Ibid., p. 137.

® Romer, P. M. (1990), op. cit, p. S89.
* Ibid., p. S91.
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Slo iy ald Py aseail) e gsbd o g Y (e e sadal Al Aadll o Loy
1 .
selly

a+ a+
P p-xX= Tﬁm —a — ) HELPx1—oF (2.36)

P,=—-m=
A7 r r

A oy o Lty cinll G i (o) I (o al 05 il (a8 3

“¢ac Hy = H—Hy 3l e laill NS b gyl JU) Gy e silgal) o 55kl

x1=2=B gi

Wy =PA-p-A=0cH$‘_1LﬁJ
0

= qH¢ LB Ax=*F  (2.37)
Yide Joant ol 3ay 5 ¢(2.37) dladll 3 (2.36) Asladl) (e 4 Gmisns

H —1 “ 2.38
ICErE RN (259)

prHy 18 A il Qoaa o Hy=H—Hy : Hy 36 dad Jaf o0

b LS il Z i) Aalae (i3

Y = H¥ L j x¥1=%=PB di = HFLP Ax1~*B
0
¢ Hy ¢ L <ol 1)) A 1 sall Jara (s gty Vil oy ey (2.35) Aalaall (e WUl
Al X

el Gl el A K/Y o K 5V ¢ A sai Jare ) g o
K KK

C—1 =1
Y Y KY

! Romer, P. M. (1990), op. cit , p. S91.
2 Ibid., p. S91.
% Ibid., p. S91.
* Ibid., p. S92.
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b ) JSEIL chariall 038 paeald g @il gaill Jee Janys il Load (68 o oy

c v K A
I=C=y k= a P
il e g osaill Jame 308 Sy Hy = H — Hy 2l aladinlys ¢(2.38) dalaall (e U
2
a
A ey (RO

(2.39)

% b LS adaps (S LS
g =pH, = pH — Ar (2.39)

B s LadeSill Gladee o adiny culi A s

a
C(A-a-B)(a+p)
A Adaall Aassy Auliall Ganl) 50 S 50l g iy @ sedll Jame o sy ¢l

A

(2.40)

:(1990) Robert Barro gisai -4

Oe dediall dgadll ully dasyall G oAbl clial) 3ax ~)50l 1990 4w Robert Barro »8
Somis aed bl oda aalud Cua (Al saill dndsa b LU JeleS Al Cayha
Wyl Al 8 iy G S sal o Barmo (agsl dg cgalall Jldl Gl dpaall datay)
Pl (5o ¢ Il ¢ Ause JS dualal)
Y, = AKZ L, *GY%, a€1]0,1]

HGEIEN

-

o Asall Jeally cpalad) Ol Guly 0533 ) : sl e s Ly 5 oK <Y,

Ananll e ddal) colads g 30 Ja G
ol e by Sl sl g Jiay A

! Romer, P. M. (1990), op. cit , p. S92.
2 Ibid., p. S92.

% Ibid., p. S92.

* Schubert, K. (2000), op. cit, p. 407.

® Ibid., p. 402.
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Al Al ) Al 20 Dgpe S 1 —
LA depally doe Laia Y] 2 ly) Ay S Ky 438 Alilie Clusnssall apen il 1)
Y = AK*L[17eGle (2.41)
cL 5 K dalal) Z sy Jalsal 3sall cold Al oda
e ot Al (ol e ) T Jarey A Agpa DA e Aalall il Jysa Sy
2T =G ¢ ddal 8 8 ise Al (15 0Sas ¢ T = 7 tdidlaall s
Oe o s Sl mU e e T O Can Ailedll aludl e Aalad) i) oS
S Al of dan QAU dad) Jaall e s edad) 03 COUll pacdi dlsall Ciyh
30l aab oW L)
K=s(1-1)Y-6K (2.42)
Yol LS Lo L) Uy A o ¢ TY 0 G Jlagiad die (g AT dea (e

: Y = AR (gY)1-

l-a 1 1-«a

Y=ta Aala K (2.43)

%1 WS ) iy s st Jare e il (S o Sl

l1-a 1 1-«a

K Y
Yk == s(1— T)E —6=s(1—-1)tTa AaLl @ —§ (2.43)

aayii oA Ay pall Jarey Jagiy eV gad Jore of Aasdle (Saps (Ul Janall 138 (58
S bl Ll Y Jis (1= 1) sjlad) o6l sail) e Asall BT Jadi Gum Ol
1-a

G Al cleaall Yl 5V Jis T @ ayleally cdypall aad aey JUl () gaall sl
Jgaall il 1 e

! Schubert, K. (2000), op. cit, p. 402.

% Ibid., p. 402.

® Ibid., p. 403.

* Ibid., p. 403.

® Ibid., p. 403.

® Ibid., p. 403.

7 Barro, R. J. and Sala-i-Martin, X. (1999), op. cit, p. 154.
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saill Janag ddgal) ad (O dadall :(4-2) S

TK‘I‘?IM

» T =G/Y

Barro, R. J. and Sala-i-Martin, X. (1999), op. cit, p. 155 :haall

alall Glay) Ao AV (2.43) Aabadl (e Vg il Janad Slall Jial) (6-2) &l

2 e G/Y d oY) SV e ¢ T J Amiiie af vie 4l mly Gia c T=G/Y

BT =" S ladie ai¥)oan ) ey o ) T g g i il W) Gt gasd
D yie sl Qe gl (L 5 cihnll ) ) e T e T ) e b

T 3 Al Gidall oy S o(2.43) il DA o Y sadll Jonal alaall Lol alay
i e dymanll o ¢ Uy ¢ ha (g5l
T=G6G/Y=1-« (2.44)
%1 ol LS (2.41) Aalaall DA (e dalad) chlaadll gaall il JJany g AT dga (e
oY/oG=1—-a)- Y/G)=1Q—-a)/t

L OY/0G = 1 Alpal) aasd Ll 516U Jajd e Gl ¢ 7= 1 — @ Jaydll (o8 ¢ el

! Barro, R. J. and Sala-i-Martin, X. (1999), op. cit, p. 155.
2 Ibid., p. 155.
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:(1992) Peter Howitt s Philippe Aghion zig -5

Schumpeter 88 e aliu) galai®y) gaill #3500 ¢l P. Howitt 5 P. Aghion U
oe Ll sall zn Cua N Alee dadal A e Creative destruction @dal) el
Jiatiy SN A8 Al Canll Cilisse G Audliall (e 0yeh iy @My ¢ gl Al
%1 b e zdgail) 13g) L) il aY)

Alas dalus ASginl Aalu cJandl 1 as Jolull ALE dlid jualic EDG Gllia @

Juiadi Jane el nSlgional gl s & gsbian ) ) o e Juds llia
>0 culd

B3 e L iy 7 ol il Al Ll (i) oDl dpaall daiial @

lealatind (Ko lls ¢ (M) 2 e e ald) e Alleal) sillaall o cilid CDG lia o

G el Lgalaain) (o s (V) = W ey spalall Alleadl (A alud) £l 8 Jaid
¢ (R) = & ey A danadiall Alabadl ) 5 cidagusl) aludl 1) g Ul 8 ) Caal) g U
cal) g Ui 8 Ladd aadis 3l

O Lay s dalus apalall e Alleadl o M AGE 408 aladinly 100 dale 1) Sy

P Ul i) e oY) Al LS (K als ccnli M
y = AF (x) (2.45)

Ll a x A Al e Al LSl Ay  FT <0 F' >0 s
Laly) L el ddre a0 4 5 AW dalu) ) 8 dawgd) dalull e deadid)
Adasu sl A

Fridaal) Lol 0l (685 oJaih 5y Lal) Alleall aladinly Al dalud) ) 3
x=1L (2.46)

s gl b g U 5 Aansinal) Syalall Allanl) 3055 ey L :um

! Aghion, P. and Howitt, P. (1992), “A model of growth through creative destruction”, Econometrica, 60(2), p.
324.

2 Ibid., p. 327.

® Ibid., p. 327.

* Ibid., p. 327.
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& CHSOU gl Jpeagll dase of Cum SN o Slsdie Judds Canall g U iy
tee o AP(MR) tsp idasl of b SV

) deatid) L) leall 335 Jiay : 10

ol Jalas t A

e 1) Al ALE Sse : ¢b

) 406 danlg 5 A e JS and

pil) A~ L3 Al i) Al Al adand & Adagussl) Aalud) jSinal ) Cangd) Jidy
LG dalully (=l Py el ey Siad) 4alsy @3 Gllall st of Cus (sl
2:%5&;1\ C._'}Lﬂ\ ng}b.u.. Lgﬂ\}

Pe = AF' (x;) (2.47)
Y1l LS ol al ) Al et WS ¢ w0y = Wy /Ay Aaady alidl Jaedll 5aY) Cagey
&(x) = F'(x) + xF"(x) (2.48)
bl ISl SlKiay) - Ll gan ey
m, = Aft(wy) (2.49)

2
Lo Gfimse ofied L 7 5 ¥ e ¢ fi(0) = —(%(0) F'(F(w)) s
cwp sl Al ies Jal e Ll il
S ayaty eand) Jlae 8 cplelal) (o 5 ¢ 2 LS Arngall aadis celld ) ddli)
o iy G AV Glagall clie e e JS0 AP(Z,S) Ssmlss dsay Jars o
Yl (e dadgiall Z oY) 305 adaat 335 US A8 57 L) b Al
AP (z,8) Vi1 —WeZ — WSS (2.50)

Adladl ull 52 Jame WP Jiw WS ¢ £+ 1 58l PIA Goaal) Y Al Vi Jia
Goaradidl

! Aghion, P. and Howitt, P. (1992), op. cit, p. 327.
2 Ibid., p. 329.
® Ibid., p. 329.
* Ibid., p. 329.
® Ibid., p. 329.
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(sl s 4R b o any Laadiall Alleall KU B8y Al dilee Wl o L
1) (2.50) asbasil KUhN-Tucker dos s (ye gitiny 438

w2 o' M)AV, 1 =0 (2.51)

(p(nt) = ¢(nt;R) :C‘
. tw\mw\ghmwgwuw\@ ng

Vipr dell o) Jadl jSiaall e Vay dpa)lad) Canll il J e Sisal e o ha] o
DS giny ) 77,y AplSiaY) ~ L) Ean dad i) Alad) dadll Jidi L )la Cany Fussgal
220 (Mprr) Aabaal) ga ol IS e Ledsha Bty 38 e o £+ 1 85l alal

Vg = — 41 (2.52)
T+ Ap(nesa) .
dani « N =np +xp sl Jajpdy «(2.52) «(2.51) «(2.49) «(2.48) <Naledll zony
3 e
W(N —n T(W(N —n
( , t) > |4 ( ( t+1)) n, =0 (2.53)
g’ (ny) r+ Ap(ngq)

_ O(N-ny) . T . - v -
c(ny) = ua Lol sayliia Ay g cuanll dpaall 48N () Jia

Ao’ (ng)

dus Ll Ladling  ally =S ¢aanll A_a..\aj\ dzxdidll b(TlH_l) Jiad O ‘_g
b(n — Y(@(N-N¢1q))
() = 2 o)

% sy Copmay ¢ €(0) < B(0) 05 Lasie 3mg i (155 cllin

BN —-7n)  yR(@(N —A))
Ap'(R) 1+ Ap(R)

(2.54)

(A > 0) sl ki vie Gaadl 8 Raskid) sl Alaall pan Sl A tua

! Aghion, P. and Howitt, P. (1992), op. cit, p. 330.
2 Ibid., p. 330.
® Ibid., p. 331.
* Ibid., p. 333.
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53U gailly alal) BN Dlbses Cp 4B Jalas sl uagal)

Cun ogabady) gailly alall GlaY) cn ALl joudig #pd & dpabaidy) bl Clealu
& b el oplicly csalll o Jiiall aladl S gyl 5V e Gl 4kl
salll Zila ek ey (WY Caeliae o sl mili) 8 30L) oy (Biay lae ¢ KU lkall
«(1990) Barro «(1988) Lucas «(1986) Romer J sxlll Jle¥) DA (e il
DAl @Sl sl € S Agall o0 s hail) ey <uyss «(1991) Rebelos
Aabivs ple U0 Al bl (6 13ey Bydle e Bydlae Al Glon saill Jara o
Slo il DA e a1 Jishall sl elal e Uil dauds BT Gals (<5 Hlal) slay)
ol i€l A 8ysiss ¢ Jalsall aSI5 Jana calsall alaiiin 501

:éJLAﬁY\ Jaluil) gﬁ Adgal) Jaus ada oukdy wdil Wagner g -1

skl (ssie Gp AL ey Usls 1883 4w Adolph Wagner AldY) ooyl a3
Sle gl 13 ey Gua MUl Blas yli Gsls Gt @il calall BEY) aang ol
Loe cadgall bl g Ll ) gag <l Gl oaliai®V) sail) (o Lipme Yare Lo paine Gin 13) 4l
ers pnsill Z e Al Gt Bl Jane a ST aay lad) Gl 505 e Il Jony
& 3l Aepu gy 1 e LT Al claadl) e allall Jaall L5 o ) Wagner L
oS Aalall il e Gy S asill Jaall sall Aepe e ST el dalad) clial
smy gl Ay Cdalall il gas oalaBY) saill (e hlue 3L L) oladl o LS (il
Y i ohs Aty bl DB ) Wagner caes salai@y) Llaall s dall 50 aussd

Ladie 5 cdalall 1ai) Jas daladl Aty Dla) ) o ) séuaadlly asiadl) Jale —i
Aleally JiSall aad dpesend) cllaladl 1) dalad) 50l ) an Gl Gli adiaa) adad 2l
.‘;.da.d“ atil) g c@’)‘.ﬁd\

e LB Aail) o el Al Al Ay 1 gasSal (RY) Asludd AU Aplai®Y) SEYY ((2010) cole apenll e !
1615 Ga cglas ¢yl L1 Rt Al sl bl claladly W) gsil ((2018) sl ol Jé 2ana?
¥ Gary Koop, G. and Poirier, D. J. (1995), “An empirical investigation of Wagner’s hypothesis by using a model

occurrence framework”, Journal of the Royal Statistical Society. Series A (Statistics in Society),158(1), p. 123.
* Bird, R. M. (1971), ¢ Wagner s ‘Law’ of expanding state activity” Public Finance, 26(1) p. 2.

.16umfﬁi\
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Lyes aladll 54yl Je SlaY) 8 pusll ) 535 Cus 1 Adal) JA) gal dale —
GAY) Y

ChlSaY! 3 e sl Bl o Dleny Cun 1 aslgi€ll g gabaliy) okl Juls —g
axny Al e Uil g puall L) sy sl e)iY) 361 L) duad dpnylal

:Wagner sl dsa laa) (sl Gluhal) 8 dedioal z 3kl aal JE) Jeaadl G

Wagner ¢l dbad) z el :(1-2) Jgand)

f1>1 | (1961) Peacock-Wiseman InG; = By + B1LnGDF; + & (1) gisad
f1=>1 (1967) Gupta LnperG, = By + [1LnperGDP; + &; (2) gisad
fi=1 (1968) Gotffman InGy = By + B1LnperGDP; + &; (3) gisad
f1=0 (1980) Mann InG/GDP; = By+ B1LnGDP; + &; (4) gisad
B1=0 (1996) Payne-Ewing InG/GDP, = By + ByLnperGDP; + &, (5) gisad

: yaal)

Bayrak, M. and Esen, o) (2014), “Examining the Validity of Wagner’s Law in the OECD
Economies”, Research in Applied Economics, 6(3), p.5.

«(1961) Peacock-Wiseman 1 (1) z3seill cavn asfll Jaall dla alal) GBlay) Jiay o

olal) G3lasy) ALl ducle sl dadll Jisi : LGy
all Jleay) 2l ) dlubud dciple sl Zedll i 1 LnGDP,

Jaall dpally Aalall colisill Aigye )5S o ang oz 3salll 18 A Wagner (sl daay Jsill
~alsl) e LT (By)

(2) zasail Crun sl Aol bl sl (e D) Capail A1 Gladl BASY) ey LS @
:&ua (1967) Gupta 4

Al YT e 3l Cuaca Jan e Al uaile Sl el i 2 LnperG,
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SR e e Al st Jans gie Abudd Ryl ol Zadll Jiai ¢ LnperGDP,

algll e ST sS of Gaai (By) JAall Al Aiall dalall lad A3y e b ¢ Sl
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al) ) G 33350 585 o (ass G <(1968) Goffman 3 (3) sl iy i

iwdll & LnG/GDP, &b sl Jicy (1980) Mann 3 (4) zasell 4ol Wi @
daia Jsd o Cua o aall ) 30 bl 1) daa) dalad) coliail) Ll duayle sl
) e ST (By) Jaall Al daladl culagl) &gy 0p6<s Lexie Wagner s

bugidd Al aaal) Jalal) 00 Jlea) ) 4deal)l dalel) clasd) 4o jliie) & 8, ¢
Cua ((1996) Payne-Ewing 1 (5) zaseidl 4 adall Jal) Jslall x50l e 38l Cuaas
Wagner (s daa a8t Jal (e Jsal) ce ST (By) dalaadl (&0 o can

clsdall Uadll ax Jigy t gy
:JaY) Jaghall alaiBy) gallly alad) GLSY) Al —2

SV s Sy 1 o1 L o ol ) e all 8 Ll slay) ddled Caign

Mlsal) (abaial e alall GEDU aan 6 dysad gy Cum calai@y] & palad) Gl dealie
Dl Agas ey cpaldll plall dalie Al Ayl oS s aladl gl e dagal)
e dae laial) dadid) ol 13 dallaay) s WS iy of ald e pabaia¥) 138 (¢ panaddll
Z ) Jae aledl By oy a8 il 8 (ST eay Rualald) dlag) A dl) 4415 (3580 aladl Glaty)
Lall Jalsal) ) palad) g Uadl) Galiy) cpnd Ll (S WS o(Raaliad) ) palad) ¢ Uil
Sl s o camg e ml JleaY) e laa¥) alad) ol ¢ Julls o(dnlad) claaally ol S

! Tanzi, V. and Zee, H. H. (1997), “Fiscal Policy and Long-Run Growth”, IMF Staff Papers, 44(2), p. 187.
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geiall nlE By calall BUY) LS5 Jilat G 58 Duaal Al (olsine o L Galy) slall BlSY)
Public Consumption aldl &Dleiwy) o ) dale daay bl Glay) JSa gl
b dlie ) sale Ju aladl oDl o Cus Public Investment alell iy,
sy DA e Jyshall gad) o oala@Y) gaill Sppat 8 alal) JLiu¥) aaley cos 6« sl
el Gyl dus of ) Y(1991) Barro duasi canall 1 s cpalal) Jl ) SIp
Sl e il Ca g Jame e b ST L Jlaa) Sl gl ) SSlgi)
A (o gl sailly alall HLELY) aaa (G dygine e Al 2o LS (Al leal)
) Byl 4l Ly Jall iyt of ) %(1993) Rebelo s Easterly Ll «gal
saill e JS ae Lulay) dai alall casSall L) o gos (B ogalaBY) il pa (gsinay
1 panel ctly Jiss alaaiul *(2007) gsaTs Bose Ll celly L)) dila) cpalall jlainaly
Giase byl W ) Jalal mll) ) dilehll daled) clisll dus o) ) 3l dse 30
LS satl) o dplall daled) clisill ggime e B aag on (B cgolaB) salll as gyinas
@Y gail) e ddleay) dalall culisll sy 51 a5m ) %(2013) Javed 5 Attari Jeass
SOl e Gl e gginay alagl IS8 Allenhll Aalall il g Cua sl b
O Gl any cliag g 8 gsine e s goba®) salll e dglall dalal) claa)
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! Barro, R.J. (1991), op. cit, 106(2), pp. 407-443.

2 Easterly, W. and Rebelo, S. (1993), op. cit, pp. 417-458.

® Bose, N., Hague, M.E., and Osborn, D.R. (2007), op. cit, pp.533-556.

4 Attari, M.1.J. and Javed, A.Y. (2013), “Inflation, Economic Growth and Government Expenditure of Pakistan:
1980-2010”, Procedia Economics and Finance, 5, pp. 58-67.

® Devarajan, S., Swaroop, V., and Zou, H. (1996), op. cit, pp. 313-344.

® Ghosh, S. and Gregoriou, A. (2006), op. cit.
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gl b oy ¢l e Lla) i Aatiall JKY) Y sl e JISEYT e dalal) clil
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Olgdlanl (Bint asgier Allad oiad Ll Y) galll o sghe dniia e el Al i)
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(Mg cpalall HLénally SN e IS o alall BaY) A o 38 435S el cilSalinn
61 21 13gd bl 4D Al (Il Ll oS15

DD lgas S ) Dlsall ana e Jliy Cosu Mg calsd ) aledl ) zlbay i
(@Dlgia¥) s Jisalll saae S 13 L Ay dgaal e 7(1975) Bradford S cua (alall
(el ) Alaladl 3ylsall ol caladl Jladl uly cpsS

ualal) Aalify) Gt b aal o)liel Laldll chAY) Al BEY) iy —a

Aapy Jil o Cus 3y Al Galadly ol Gy n DAY dolill dspy JJass
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! Connolly, M. and Li, C. (2016), op. cit, pp. 386-395.

% Tanzi, V. and Zee, H. H. (1997), op. cit, p. 188.

® Devarajan, S., Swaroop, V., and Zou, H. (1996), op. cit, p. 315.

* Kneller, R., Bleaney, M.F., and Gemmell, N. (1999), op. cit, p. 174.

® Tanzi, V. and Zee, H. H. (1997), op. cit, p. 189.

® Ibid., p. 189.

" Bradford, D. F. (1975), “Constraints on Government Investment Opportunities and the Choice of Discount
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* World Bank (2013), op. cit, p. 169.

23 U 0d G gage «(2013) el sl (g0 ®
30 U= 083 G gaye «(2019) el sl (3500
31 el gl i ©
31 el gl i/
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:2019-1999 5,580 JSA L al) Jgal) b clo gbaall (e Sanaf gl Judai =22

D50 Llle 5 sy 538 LIS Liaild e ganaS Auball Jae dappall Jsall Gilehan (lse Cilas
el ¢ i)l 32 2000 A Nso Llle 17.1 ea ) Gaildl) laa oyl 851999 diw Pha
Ciia Sllyg Sl Vsl A g i) 1S5 Jakil) laasd g lay) Juady Gy pal) chpaliall 4llan)
Glaw WS« Nsa Hlle 9114 s oy Laaild duhall dae A=l Joall Alaal dplaill ()]sl
b Giaall (i) aali 2002 A i ¢ ¥so ke 51.3 Ay Latls dylall cililuall (pilse
67.8 A ladl Ohaall 1355 (ladll plisall (il (aliasl dagin Ves Jble 11.3 Y ASI (hal
Glaall (haey Jaally Bleddll G o IS das WS ¢ gl e ¥sn JLle 26.4 5 ¥ bl
(sl e Vs e 1185 N Lble 28.7 Aasy 2002 diw DA Pae Jlalls  lasdyl
o Ly e i) Aual) Jae dappall Jall Jleay e saall (pjlse a3 2003 L (e Bl
e Sae dla aali Juady @llds 2007 A Vs ke 1824 Jsa &by of I S (eailal)
U5l adanal Zyally ilall ila g )5 caiill 50 mall Lppall Jsall adamad Ml sl il
356.8 I dushall Jae dgppall Jsall dajlall culidalga¥) Jea) ¢ 1)) 8 sl Las (g AY) Ay pall
22006 die DA Ngo 5lle 244 4 J15 2007 e Dla ¥ e

26 U= 083 G gase «(2020) apal) ) (p0in !
269 (o 083 Gas gae «(2001) ol 28l §5r0a
155 (o 083 (o gage «(2008) el 2l §sria’
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2009 | 2008 | 2007 | 2006 | 2005 | 2004 | 2003 | 2002 | 2001 | 2000 | 1999
170.8 | 384.1 | 262.5 | 281.3 | 225.0 | 137.5|101.4 | 67.8 | 69.1 914 | 33.0 @ fas) il
-999 | -938 | -549 | -441 | -40.1 | -35.1 | -299 | -28.7 | -206 | -26.5 | -15.6 Jaally class) (fisa
38.7 2664|1893 2245|1750 | 964 | 613 | 264 | 35.7 513 4.1 @fad Cmad
38.1 |-210.4[ 672 |-153.1] -92.7 | 68.7 | 414 | -11.8 | -17.1 | -323 | 0.8 | ity hecdy) o) clim
52.7 | 137.6 | 182.4 | 115.0 | 103.6 | 285 | 195 | 113 143 17.1 5.0 L4 G
2019 | 2018 | 2017 | 2016 | 2015 | 2014 | 2013 | 2012 | 2011 | 2010
199.0 | 266.9 | 135.9 | 68.9 |113.3 |400.6 | 510.5 | 545.9 | 536.7 | 285.7 @ fas) il
-81.0 | -98.0 | -70.0 | -59.7 |-132.1|-155.6 |-138.5| -132.4 | -136.1 |-121.5 Jaally class) (fisa
385 | 857 | 92 | -76.4 | -90.0 | 186.0 |315.8 | 364.0 | 321.6 | 128.8 @l Cmad
-26.1 | -673 | 7.0 | 1345 | 97.5 |-184.9|-252.1| -256.7 | -859.4 | -69.4 | Ly el luad (5
726 | 92.8 | -61.8 |-121.7]-1299| 173 | 1145 | 1490 | 844 | 75.6 L Gl

A aaal e aldeYh Adlall sae) (a2 jlaal)
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12009 A Vs ,ble 266.4 Jilie 2009 diw V5o HLle 38.7 Jsa ) duhall Jae Gyl
e Jaas el ) dil) cidadil) culpabiall (ualidl Jady gylaill sl (ails 8 slal) el
JMier Jae lie ¥sr Sk 381 s &b 2009 diw Pl Lails Il Jlewdll Gl
b pale 8 odilse Camiag lall & Ldnal) llie )5 of dua 2008 diw Y5 5l 2104
S il ags g M) Ay pall Jpall (mad Jalall 1) Adlend Vs ALl culiaail) ilia s
b s el il Pla Uasale L de sanaS duhall dae daped) Jsall SDilegdae ()5l
Juady Agladil] gy jall Joall Cle shae (plse ool Cpuan A @lldg 2012 s HY50 Hble 149 la
By Ll dladil) e Gpal) Joall e gine (ijlse Cuil (Al dga Gag edalil) land g i) haial
A OIS gy Lpalaaad) 0] Aol alas Ay 5l didaie & Callal) N ana xal i Lean] Jalse
b3 s Lgingd Al Al NVl 1385 colaadly Jadill Apallall Sl g L)) cula Y <2012
Labal) Jae el J5al) e gine (pilse 8 Jamsal) Gailill Jsad 2015 diw Play sl
oalias) Jedy dphaiil) cfpaliall Gilvile aali dag Vs 5Ll 129.9 s il Sae ) e sanS
S b oY Llle 90 day sl laall 8 Sae Jawd ) ool L taag Chudlall Jaill e
155.6 Ja 2015 daw D V5o Hble 132.1 ) daalls cleaddl Ghae (8 Jawsall Jaadl aalys
Ll el Lgiagd Al 3k salall 5ol cauadl 28 2018 diw P Wl 2014 s N ke
S el haadl aile aiy) ua ) oda A Ayyall Jsal) Cile e ailse sl e Dyl
Glaall e 185 Jaally cleadd] (i e IS o oo 532018 A Vs 5Ll 266.9 s
Jaw ey J) &ila) ( sl e ¥ 5Ll 67.3 5 Y53 Jlle 98 daily hae Jalls oyl
SIS el Jsad 28 (A Aa i€y ¢ Voo lile 85.7 Aty Laili 2018 A P gyladl oyl
92.8 oy (aild ) Anludl EOE Clgiadl A Jasdl de sanaS dpgpall Joall Sile ian ()l
4532019 G Y50 Hule 72,6 Msa ) (il 138 aals Lo ole s 08152018 s V50 ke
Aallel) Laiil) ] pals

183 (o 083 o gae «(2010) ol il Gyria’
185 (a 083 o gaye «(2013) oall a5l 3520m?
255 (a 083 Ga gane «(2016) oall i 3500’
175 (o 083 Gas gaye «(2019) oal) sl 3pain?
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Jae Lapall Jsall 8 galeai¥l sailly alall 3AY) dslis bt jluse aiii PUS (e el il
Al 358N i) 8 el 38 Ladill 5yamall Lypal) Jsall o 2019-1999 syl A Lyl
i) Jlad) (ly 8 oyl 3alyys cilis paal) g s z)la salll acd (sl Al dpms 5 Aglle
bae g Cua dpeldal) Glalgal¥) Al ) Ala) palall g Uil il A&l galdlls
Ju dsall o3 o iy @llyg ¢ elaal) Gay) sals aledl gladll 5l ad)l el
Gub oo W) elasl dphaul gledl alall GWY) dubu Llld el el e w3l
Slo bl daite ST Guiaty sl agdaat ) Coagy A JSEIL Aalall culiadl) Ganads
Caala i) Zadiall 8loal) Gaueaty cala@] aysii pedl ol 33 G oy WS Jyghall (sadll
e laa¥) G salial gl il (Al dga ey cpalall gl 8 Jleadl eyl
& S Bal) Gagan ) agiely 13l Aol Sl g lils dawbid) Gl dgalse il
2010 4 die Slldy Jaiill 53 sisall Ayl Joall leal) Jalal) i) (e dasi€ gylal) 3lasy)
Lua Jsall ol o ity Cum calal) ol aaay bl Jae Cligiue gl die aad e
S Agasd)l elaa¥) oY) Gl 4ty acall (ameds Gpbo oo Aaled) W gl
Agatl) Al aplie o Gl sal) b acall (adst e hgiall Hlsall aladiu) g sl
Ay Al s ehal b gyl ) dila) (oalaB@l saill il delall cleddll et
S osaeluall Calligll Gl e Jaad) 1385 cpalall gl 5ol gall 3ad) AaDle Jlec

cJsall oda b dpuladly dpe Ldia) C¥saill lyaial

Do Gapall Jsall 8 solai®Y) pailly olad) 3R Ao ADL) Aapdh naad il
Al A DA e elld e CISH 5 53 bl Gl s s il
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Ll iy e} 8 aliad) JelSallg sangll s clylaa) @ SE Gl
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Al iy adas FS) il ey ety (puabaiBD any Claagl) Gudi Jsa 3% cilladl
Sl e daal) lia (il Ay Cladasd Al Judladl cilily o Lpadaiall cllally )l
foh Lad Juam Allg Bl bl aladin) e 455l

AV o ) B bl i sl paladll e AGe e phdl Jleospall -1
eyl dodludl J<8 3l Al cluhal o) cua diilaie e i Jeall ) Blaliall cclS )
i) axe ASGe 8 oSaill kit VoL dghidl bl e aded ) cluball 1
landll eDlgiadl A1aS DY) dades &8 o Jliadl Jus o 3haie il (o aus 8 il
e el dlin (adlsll & Sy cailly Shliall jud e e Clpiall odgd (Jaally el
(D) o g B Al Gl e 236 S Ghlad) e 26 058 8 ) gAY cia)
HLAY) yaad cAlladl oda (8 Chasall st Jladial) (e adyy Cog Sihasiall o2a Jalad ol ¢ JUllys
Soal ey Ghld) e Bl e Sl cpaid) o3y oSl aalis B @by of Y

Bila) « fhundl & BIEAY s bl Sl s ST bl s B @bl e -2
Jedld) clily o duadaidl bl Cile saaa e ST sale Bl @bl Gle gana idiad (2l )
(alls canly sy e Yau (ails AV Camy Jsha o i 3yiall il of LS gl
Chaial) (e el STy A8y ST sale 6 QiU bl (e WU lede Jeasdl @il la
PeAY Gl e e Jeandl

! Pesaran, M.H. (2015), “Time Series and Panel Data Econometrics”, Oxford, UK: Oxford University Press,
p.633.

? Verbeek, M. (2004), “A Guide to Modern Econometrics”, 2nd edition, Chichester, England: John Wiley &
Sons Ltd, p. 341.

s Baltagi, B.H. (2005), “Econometric Analysis of Panel Data”, 3rd edition, Chichester, England: John Wiley &
Sons Ltd, p. 4-5.

* Ibid., p.5

® Verbeek, M. (2004), op.cit, p.343.
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Labaiall GULl)l aad AN BV Galide (ulds aaad e Loy i clly Sl -5
Aleass e deyl Judld) ity

Lmbaiall bl A3lae s ST ASGs il Sldly el Jil Glily #3la e -6
D) deysall eUa) il zis o JE 258 G oS WS el dudld) iy
Al Judlad) bl 455lie Jill calily

a8y S O 5y il BV e lres S S Aial) Bl cilly Gl oSa -7
oo ) el Al S s ay a8y K gl e Lokl 5l Ailed) i) (g
Gl alasinly llea) il ) of el 1) dala) ¢ CaaV) S ClS il aend dylee
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ol L il il 298 Jii G b

zilo culS 1)) Lo dla b diie g zisal) Chiie 058 rchsal Gl s 3 -]

aaaaa

Jiagiall lasdl) e aell #yky Leadle

! Biorn, E. (2017), “Econometrics of Panel Data: Methods and Applications”, Oxford, UK: Oxford University
Press, p. 10.

? Baltagi, B.H. (2005), op.cit, p. 6.

% Ibid., p. 6.

* Ibid., p. 6-7.

® Ibid., p. 7.

® Hsiao, C. (2003), “Analysis of Panel Data”, 2nd edition, Cambridge: Cambridge University Press, p. 316.

" Pesaran, M.H. (2015), op.cit, p. 634.
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A e, gz dgad —1-2
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o koopddxe e adiad Gigw o t Gl (AT a8 3aall Y AUl il Al 8 JUlly
et die e adaie e AY) (GBS Al ¢ (Rygp, e, M) = Xip deaoladl il i)
o Load dadll o3 adiaie @y ) dalza) el e usill G el LS ) (e Aluna
Pl e Lo leg Al Jai Al a8 sas b Aalall il

 Jal <l e el i b Jill @il lasd) 73 s RS (Ko

Yie = a; + X + uy, (4.1)

! Biorn, E. (2017), op.cit, p.11.

2 Baltagi, B.H. (2005), op.cit, p. 8.
% Ibid., p. 8.

* Ibid., p. 8.

® Hsiao, C. (2003), op.cit, p. 30.
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b Lo AUS Sa
yi =a; +B'X; +u; (4.2)
Qe
T T T
1 1 i
Vi = TZ Yie, Xi = TZ Xig, U, = 72 Uiy (4.3)
t=1 t=1 t=1

tsle Jpanll 2 (4.1) Aalad) (e (4.2) Uabaall 7yl 22y
Yie = Vi = B' (Xie — %) + (wie — W) (4.4)

le Aranall Balall 5yl lapal) ik Guli Gob oo f el plad s
e Jyaanll 2 Cun (Ll A8

T N -1 7 N
Bre = [Z Z(Xit — X)) (Xie — Xi)] z Z(Xit — X)) ie — ¥i) (4.5)
t=1i=1 t=1i=1
b WS e@lldg (4.2) Aaladdl o W) ;e & DASU Sy
> @ =y — BreXs (4.6)

! pesaran, M.H. (2015), op.cit, p. 634.
2 Ibid., p. 640-641.
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Ssde can oo ple @y g3d A IS ) (@) 2 GabEY 5 (@) 1 Qali) sl og)8
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Aglptal) Ll Fasen OB 8 JYRY) G ) BLEY) sty el ) s DA Xy
Nilpde ate Al a3 (2 ainally Gl

Vip = @ + Ui g0« Vi, = (031, Vi, oon, Vi) o

lal ) bl B

E(vi) = 02 + 02 + 2Cov(a;, uy) = 02 + o2

t # s dal e« E(Uss) = E[(a; + wi) (o + wis)] = 0

pelly ) Al

L p p
1 ..
L, = E(Vi.VL{.) = (00% + 02) ,0 T p (4.7)
pp 1
2
O-Of
=—* 48
P o2 + a2 (48)

! Hsiao, C. (2003), op.cit, p.34.
2 pesaran, M.H. (2015), op.cit, p. 646-647.
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tsh Lo ol Lagl iy LS
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:Hausman sl -3-2

il ziga all dsa (e @Eaill '(1978 <Hausman) Hausman lial s
byl Charially o gl (aldll BV Ga apdl) WY Gl 8 Gy o2y 4 sl
A 23 gar andsy 8y2ial) daleall (Lo 45lie Hausman lial S dale ddays ¢ Xy
DEY) Gl LaaV) 13 ey daa Aglgdal) b z3sa Aauls 3ydkal) dalaally A3
PN 4 Loy s Ofiadea) Gl Gp @il G813 e Alla b 4l gdal)

DNe e S OB e JSG hase 430 5dal) <l 5t zisa oS 13 4 S By s,
Bro i o o it e O frp Adlsta) st iy frp Tl st
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! Hausman, J.A. (1978), “Specification Tests in Econometrics”, Econometrica, 46(6), pp. 1251-1271.

% Townsend, Z., Buckley, J., Harada, M., and Scott, M.A. (2013),“The Choice Between Fixed and Random
Effects”, in M. A. Scott, J.S. Simonoff, and B.D. Marx (eds.), The SAGE Handbook of Multilevel Modeling,
London: Sage Publications, p. 81.

¥ Rabe-Hesketh, S. and Skrondal, A. (2012), “Multilevel and Longitudinal Modeling Using Stata, Volume I:
Continuous Responses”, 3rd edition, College Station, Texas: Stata Press, p. 157.
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J<ally Hausman dglas) ass ¢ Julls <"homoscedasticity” culall culi 138y ¢ Uasl)

:L"gt'd\
H=q[Var@] 4 (4.15)

dam SN dal e x2 as Aflanyl oda o Cam

! Hausman, J.A. and Taylor, W.E. (1981), “Panel Data and Unobservable Individual Effects”, Econometrica,
49(6), pp. 1377-1398.
2 pesaran, M.H. (2015), op.cit, p.660-661.
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2 and) leguans oo Gplins 4 ~11D(0,02) 5 a;~1ID(0,02) of sty Cua

O Bl Al (L o JA Lad ey g of Gle da el gl g ALy olle
gyl jde Jeag Lo 13s (ladll ang V) Alilee o ) Caphall 8 dalgiall ;g i)
Op bt Ll dllia (S o1 WDy Ja Buie ey Baadie (OLS) dnladl (gl eyl
3. uit &LEAS“

ey Ayl ol mend Gyn LoVl Zagall IV 358 AT e JSa) s Jal
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tol () LY iy
> E(Ay; 1wy ) = E(ADug 1 Auy) # 0

instrumental " sacluddl Cilpaiall dikh aladid %(1981) Hsiao s Anderson oL

O ) oliald) gl Ll Cua ¢ Awgp 5 Aygpoq on bl ASEe e delaall "variables

Cun AUy g by Yol Bhi Ay 3ol lelas bete Loa Y,
T Uy e a o ot b)) a5ng pre Jayday E(yi,t—zAuit) =0

! Baltagi, B.H. (2005), op.cit, p. 135.

? Pesaran, M.H. (2015), op.cit, p. 681-682.

® Baltagi, B.H. (2005), op.cit, p. 135.

* Baum, C.F. (2006), “An Introduction to Modern Econometrics Using Stata”, College Station, Texas: Stata
Press, p. 233.

® Pesaran, M.H. (2015), op.cit, p. 682.

® Anderson, T.W. and Hsiao, C. (1981), “Estimation of Dynamic Models with Error Components”, Journal of the
American Statistical Association, 76(375), pp. 598-606.

" Baltagi, B.H. (2005), op.cit, p. 136.
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Laillys «(4.19) Al W) 4 (i — Y1) 3 il seluddl uidl yyy Jiey G
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! Arellano, M. and Bond, S. (1991), “Some Tests of Specification for Panel Data: Monte Carlo Evidence and an
Application to Employment Equations”, Review of Economic Studies, 58(2), pp. 277-297.

2 Baltagi, B.H. (2005), op.cit, p. 136.

® pesaran, M.H. (2015), op.cit, p. 682-683.
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e lusal) Cilyiriall 4 giiae W Jidd Eua

! Pesaran, M.H. (2015), op.cit, p. 684.
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! pesaran, M.H. (2015), op.cit, p. 684-685.
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G paall A e iy o5 «(3(1982) Hansen <*(1958) Sargan) sl Lajiall aaal
DUEAY) 138 Liliaa) et Gum ¢ s luall Clpaiall deeDlag 2 dsaill miall il e o
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! Baltagi, B.H. (2005), op.cit, p. 141.

% Sargan, J.D. (1958), “The Estimation of Economic Relationships using Instrumental Variables”, Econometrica,
26(3), pp.393-415.

¥ Hansen, L.P. (1982), “Large Sample Properties of Generalized Method of Moments Estimators”,
Econometrica, 50(4), pp. 1029-1054.

* Baum, C.F. (2006), op.cit, p.201.

® Pesaran, M.H. (2015), op.cit, p. 691.

® Baum, C.F. (2006), op.cit, p.201.
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! Baltagi, B.H. (2005), op.cit, p. 237.

2 Levin, A, Lin, C.F., and Chu, C.S.J. (2002), “Unit root tests in panel data: asymptotic and finite-sample
properties”, Journal of Econometrics, 108, pp. 1-24.

® Baltagi, B.H. (2005), op.cit, p. 240.

* Hsiao, C. (2003), op.cit, p. 298-299.

® Baltagi, B.H. (2005), op.cit, p. 240.
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! Baltagi, B.H. (2005), op.cit, p. 240-241.
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! Geda, A., Ndung’u, N., and Zerfu, D. (2012),“Applied Time Series Econometrics: A Practical Guide for
Macroeconomic Researchers with a Focus on Africa”, Nairobi: University of Nairobi Press, p. 151.

2 1m, K.S., Pesaran, M.H., and Shin, Y. (2003), “Testing for unit roots in heterogeneous panels”, Journal of
Econometrics, 115, pp. 53-74.

® Baltagi, B.H. (2005), op.cit, p. 242.

* Croissant, Y. and Millo, G. (2019), “Panel Data Econometrics with R”, Hoboken, NJ, USA: John Wiley &
Sons, p. 205.

® Baltagi, B.H. (2005), op.cit, p. 243.
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! Breitung, J. (2000), “The local power of some unit root tests for panel data”, in B.H. Baltagi (ed.),
Nonstationary Panels, Panel Cointegration, and Dynamic Panels, Advances in Econometrics, Vol. 15,
Amsterdam: JAI Press, pp. 161-177.

2 Baltagi, B.H. (2005), op.cit, p. 243.

¥ Breitung, J. and Pesaran, M.H. (2008), “Units Roots and Cointegration in Panels”, Chapter 9, in L. Matyas and
P. Sevestre (eds.), The Econometrics of Panel Data: Fundamentals and Recent Developments in Theory and
Practice, 3rd edition, Berlin-Heidelberg: Springer, p. 290.

* Baltagi, B.H. (2005), op.cit, p. 243-244.

® Arellano, M. and Bover, O. (1995), “Another look at the instrumental variable estimation of error-components
models”, Journal of Econometrics, 68, pp. 29-51.
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! Maddala, G.S. (1999), “On the Use of Panel Data Methods with Cross-Country Data”, Annales d’Economie et
de Statistique, 55-56, pp. 429-448.

2 Choi, 1. (2001), “Unit root tests for panel data”, Journal of International Money and Finance, 20, pp.249-272.
3 Banerjee, A. and Wagner, M. (2009), “Panel Methods to Test for Unit Roots and Cointegration”, in T.C. Mills
and K. Patterson (eds.), Palgrave Handbook of Econometrics, Volume 2: Applied Econometrics, Basingstoke,
UK: Palgrave Macmillan, p. 647.

* Geda, A., Ndung’u, N., and Zerfu, D. (2012), op.cit, p. 152.

® Baltagi, B.H. (2005), op.cit, p. 245.
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! Hadri, K. (2000), “Testing for stationarity in heterogeneous panel data”, Econometrics Journal, 3, pp. 148-161.
2 Baltagi, B.H. (2005), op.cit, p. 246.

® Geda, A., Ndung’u, N., and Zerfu, D. (2012), op.cit, p. 150.

* Baltagi, B.H. (2005), op.cit, p. 246.
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! Banerjee, A. and Wagner, M. (2009), op.cit, p.648.
2. Pedroni, P. (2000), “Fully modified OLS for heterogenous cointegrated panels”, in B.H. Baltagi (ed.),
Nonstationary Panels, Panel Cointegration, and Dynamic Panels, Advances in Econometrics, Vol. 15,
Amsterdam: JAI Press, pp. 93-130.

- Pedroni, P. (2004), “Panel cointegration: asymptotic and finite sample properties of pooled time series with an
application to the PPP hypothesis”, Econometric Theory, 20, pp. 597-625.
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(0.0043) {0.0020) (0.0225) (0.0070) (0.0022)

*.2 803511 *.3047632 *.28043503  *.3636720 *.3.879002 Panel ADF-Statistic
(0.0019) (0.0000) (0.0019) (0.0001) (0.0001)

0426514 0.593520 *2 403508 0.137709 0.487579 Panel v-Statistic (weighted statistic)
(0.6651) (0.2764) (0.0081) (0.5548) (0.312%)

*_1.977204 -1.636925 -1.414276 -1.334280  *.1672654  Panel rho-Statistic (weighted statistic)
(0.0240) (0.0308) (0.0786) (0.0011) (0.0472)

*4431622 *4 170874 *3660992 *3527048 *4184443  Panel PP-Statistic (weighted statistic)
(0.0000) (0.0000) (0.0001) {0.0002) {0.0000)

*4 516957 *_3.7502990 * 4103250 *3007593  *.5724366 Panel ADF-Statistic (weighted statistic)
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000)

0.558137 0285271 0.200220 0.096620 A0.254488 Group rho-Statistic
(0.2884) (03877) (0.4171) (0.4613) (0.3006)

* 4 067353 *.3.816004 *3 417218  *.3.474828 3700308 Group PP-Statistic
(0.0000) (0.0001) (0.0003) (0.0003) (0.0001)

* 4352220 *_5 070663 * 3736956 *-3.820304 *4051372 Group ADF-Statistic
{0.0000) {0.0000) {0.0001) {0.0001) {0.0000)
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AleaY) dalall il o 1Sy o(4) zasadl) Rdal JleaY) Jala) gy sl ey
il Jlaay) 20 bl (e i) iy Al JleaaY) 20 bl (e G Lgdal
ek Camy gl 52l b el Liany e LIS 2055 Y ciiall o3 of o <((5) g 3seil)

Neline 1L

:Johansen Fisher J ¢idal) Jalsil) jLad) —2-5

e wedll 3l e zdgar JS0 duailly Johansen Fisher J ol jisell JalSill lsal il
((20) Galal) jdadl) @ Jal) Jeaall 3

Johansen Fisher J & i&all Jalil) jLad) milis :(4-4) Jgaad)

Jladay 4.alil Fisher 4xilaa) Juisyl  4aldl Fisher 4dlasl 4wl

Bl 1930 Lo s, B s Lasd gl
0.0001 *67.26 0.0000 *77.07 =10 {1}
0.2605 34.52 0.2605 34.52 r=1
0.0000 *0().89 0.0000 *101.1 =10 (2}
0.0638 42.58 0.0638 42.58 r=1
0.0000 *80.09 0.0000 *88.01 r=0 (3)
0.2111 35.91 0.2111 35.91 r=1
0.0001 *66.43 0.0000 *76.68 =10 (4)
0.2502 34.79 0.2502 34.79 r=1
0.0009 *60.24 0.0001 *57.89 =10 (5)
0.4147 31.02 0.4147 31.02 r=1
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3aals Al dgas 2l AN Adlgal) dredell A jdll JoBs %05 dysina Ssiwe 2ie (1= 0) (alyiall
saaly Al ADle 3say N bl Y DS Gl Cus o(r £ 1) bl dalsill <Y1 e
O A et ) dwedd) 3Ll e z3sad S Legledy 0ol il o JaYI ALk
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((22)5 (21) Galal) i) : s e (FMOLS) LK
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LNSGE LNSGE LNGE LNPERGE LNGE L il
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0.358066 1.970082  2.193510 LNPERGDP
*(0.0021) *(0.0000)  *(0.0000)
a8l Lalaa
0.893634  0.859659  0.978483  0.985717  0.982463 T
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() gl @) gl @) gl (@) gl (1) giad

LNSGE LNSGE LNGE LNPERGE LNGE PEL LA

PIE‘ 31 .:'1 ’od 31
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*(0.0000) *(0.0000)
0.888147 1.942783 1.071193 LNPERGDP
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bl GlaY) 8 Jiaally il el 8 el

(1) zisall alatinly galaid¥) sailly alall B! o JaV1 Alghall A0l s i i

oo ST ddall ) Jalall zolll dawly dagal) dllea) dalell culisill A3y e Jalea of )
a5k s (DOLS) dSselual) (5 pall Cilagyall digyla oyt ylal) WIS Gty @llag (B > 1) aals)
o cus (Wagner sl claaliil ae iy 135 (FMOLS) LS dasiadl (gjrall eyl
o Agigal) Alleay) delal) i) iyl aie miy %l 4 Adsll JleaY) il mlll g i)
((FMOLS dipkh alaiul Alla ) %1.08 5 5 (DOLS diph ahaiul Al 3) %1.03
& (B> 1) aldl G iy Jaall Ll dalall Claall 4gje Jalaa eday cclly L) il
%1 2 adall Jayl Jalall bl e 8l il 5ab) of G ((3) 5 (2) cundsalll Als
diph Gl de) %2.19 o dggall byl Ll Gl e 28l Ca 22l ) sam
ooy b Wl ((2) zasall dually 1aag (FMOLS diph Guks xic) %1.07 25 (DOLS
G el Ag %1 o assll Jlay) Jsl &l e 3dl) Gl gl Gl o(3) z3sal
Aasinl xie) %1.94 45 (DOLS diph alain) xie) %1.97 o ddgial) dleay) Lalad) cliinl
Bl PR ezl (Al dga ey (Wagner (sili daia acyy 13y ((FMOLS iyl
e ST Al 32l Jaall Bl alall Gl &g se Jalae o (6-4) 5 (5-4) calganl) b daasall
O ALl Gl ae @Gl L o5)s (4) omdseall dually ellyy (B >0) il
Giny (4) gisall Ala 8 %1 o ddall Jleal) Al bl g liy) of Cua (Wagner
&) %0.72 » Gagall Jlay) Jalall mill) ) ddds)) dleay) delall colisl) L b lelis)
zasall dnally Ll «(FMOLS 4k Guls Al 4) %0.56 25 (DOLS dapla Guls dlls
&0 Bl G lgie =i Y0l o (Aiall () Jalall w56l e 3, s 33l Gl «(5)
Aasinl xie) %0.35 o adall Jleayl Jalall gl ) dgeal Llleay) delal) il das
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Lot amaat Jaloe o ) (1) zasaill dpally Jyshall saall o Ganad) Hlasl w3l i

Dt A Abld) Al 3 %10 Lsiee gsise die Lilas] geimes e ECT(-1)
led 05S Al Aaleall Lpaly Lamse 3)LE) A Jalaad) 138 (f pn 8 <laals |k D(LNGE)
Oo 4aT (olaY) dplal) JaV) Ak s ADle say e Ju les gl Jaie D(LNGDP)
Ghlial DA e sy LS cgial) Dlleay) dalall culisil) gas aéall Jleal) Jslal gl
(oL alaT) JaY) 5yl L Ao 935 (1) g 2paill el Apusilly Jpeaill (50l e s
o5l daia X5 1y cAiall llaal) Aelall cilial) ) gdsd) Jleay! Jalal) m5ll) e sid
ey ) dalia) cdalal) il ans a5 ) gam ala®) salll of iy 3 Wagner
Lilan) (g5 adl LS Al 5la) ad Uadll ot Jalra 0 (2) z3seill DA (g Adaadle (S
s ¢ Kly (lagli Iyiie D(LNPERGE) led U< ) Alabeall Lol %5 dysies (s5ime 2ic
i lae cali 5w D(LNPERGDP) s Al dlalaal) Alla 5 disse 8)Lal yeday Jalaall
Seal) A3l bl e 2l Capal (e i (slai¥) Lalal) Ja¥) Al G ADe 35ay )
Spald A ADle dga () A8la) (daddal)l dllaal) dalad) Glil) e Al uas ) R8sl
dgn (s Wagner osili il il ae i 1aas ¢l sl i 8 (olady] dlal) daY)
alal) JaY) Ak s 3B 35a5 o (3) sl Anilly Ayl Jilad il (RIS (5 A
Adlaay) dalad) el s ddall Jlea) J30al) 2l (e 3l Canal (e 4am (sl
el e D(LNGE) led iy ) Alabeadly alall Uadll o Jalre oY hlas dgaal
G o zasal) 13 Ju Cus 9] Aisine (gsine de Aflias) AV 4 WS Al 3L8) 23l
Leglasdy Al Cppariall cp aeadl) Ja1 8 oladV) 4508 Gy Ae 2a55 WS Wagner apa
o asly (b Uadll s dalee o oy 4ild ((4) zdsailly Gl Lo Wl zdgaill 128
Jalaall 138 of (pa (Ll Jpiie D(LNSGE) led ISy ) Alabeall Zpsilly Wiliaa) (g5ina
ABle dsag are A ol Mg el bk D(LNGDP) e () Alabeall dilly d g 3)L5) 4
o A€ Agiial) Aleay) Aalall culially agal) JlaaY) 2ol ol e JaY) Ak dn
oo 4 (slad¥) Apolal) Jal) symal A ADe 22 a B o Riall ) i) gl
SR Al e A€ Adgall Adleay) deladl culisll s agall JleaY) Al )
Y A8la) oz dsaill 138 can puadl) gadl e Wagner (sl daa S5 Las ¢ iial) bl
(Y Apalal) Jal) Al A A0 25a5 (5) Zasalll dpwally Ayl Jilas il ek celld
A€ agall Adlaay) dalad) il LY sl leaY) S0l iUl e 5l Cpal e Sid
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Wagner 4uxji

sailly alall WY Jal) Akl ADL s mln o) ddaade (Say dale ddeayy
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diy b aladiady Al Joall A oalaBY) gailly aladl GWEY) G 4Bl SLAR) agldl Gl
AuSalil i) 3l ) (b sl agad
tpiially 7 dgadll paas -1

sl DA Auhall o dpal) Joall 3 alai®) sl e alall Gy T Ay (il
pAglll) Aabeal) a8 0w 2019-1999

Vit = Yit-1= @ =D yioq + BXie +1; + &1t (4.53)

Aagll 0 alll (GDPP) sl Jaay) Jalall i) e 3l i sai Jone Jiay ¥y

Gl il e A€ Llleay) dalall cliidl) tdeds s 5dal) il g lad Sl X,
faladl i) ((GCE) Maay) Sl gl e dpiS Edlenlll el il o TGE)  Jleay)
Alaay) Jalall gl e A€ Galdll L) (GRE) Jlay) Jslall gl e dui dylal

(POP) <) saill Juae «(PINV)

Glly pll e TE AT Syl BEN padiy i aly IS palal LW Y e 7
Lol gaill e g
clsdall tadll aa Jigy gy,

I3 plial) Apas HLaa) sl seill Aalae e al¥) Culad) (8 ;g siall pag 5 il

oalias) ) gany S Jaall dad g i) of e @l Gl Alle (@ — 1) Jeleall dad il

Sl sail
r Al Jal) e (4.53) dabaall 1S s0le) (S
Vit = Wig-1 + BXie + 10 + &i (4.54)
Al Alslae Jia illy (4.54) Aalaall sl ¢ 880 (4.53) Aolaall s Gla ¢ il
e el @ Jalaall e 5 o iy (4.54) Aslaal U] 8 ol B Jsd o (S
.((I < 1) C_)a.nal\ J;\)S\

! Connolly, M. and Li, C. (2016), op.cit, pp. 386-395.
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zsats Al Sl 2 3pa 8 Alidially Szl il sabied) dpulall @kl Gl
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JFUIEN

E[n:yie-1] = E[ni(ayie—z + BXip—1 + 1 + €4-1)] # 0 (4.55)

E[n;]? # 0 :0y las &l
Al e Hien 8 X, g bl Lelady 0 OBV e s ylaall el e ) <Ll

(GMM) daerall agiall iyl & oilSial) (pila dalledd lgaladin) oSy Aiph Juadl o
A e paldill e daid Jaad ¥ ddyhll o3¢ «(1991) Bond s Arellano Jé (p as jiidll
pio A dallony I o Laly clajsels (4 Ypg Unsl ) i) st 1 et
Gl 32h L (GMM) deasdl) agiall Ayl o588 Aalla saelue Clpitie aladiuly Guilaal
raly UG Galddl 51 sl (4.54) dalall 1Y
YVie = Viee1r = A(Vieo1 — Vie—2) + B(Xie — Xigo1) + (610 — €i0-1)  (4.56)

Jiae lse churiaS ywie X0 ASeall slasall aill ppen 2ladind Ly GlId 2ay

Glalidy) Jh ) sl i) degenes Uasad) Ul il o didadl ag3ell Jag pi

Ay Lals Gl et skl Gyl Gy ceadl) o ulus Jaliy) aeag aae sl
2:& Lo:\ﬁ Y~ . (~'~“ .

t=3,..T ¢5s>2 Jal 0 E[yi,t_s * (ei’t — 5i,t—1)] =0

t=3,..T ¢5s>2 Jal 0 E[Xl-,t_s * (si’t — 5i,t—1)] =0

daa Sy WS e IS5 e zasall o o Jy el i gyl sda cian 13l
Aldad) Galadll aaey el JSLke caiad ) dilia) e busal) Clyriial)

! Connolly, M. and Li, C. (2016), op.cit, pp. 386-395.

2 Sufian, F., Hassan, M.K., Kamarudin, F., and Nassir A.Md. (2017), “Country governance and the performance
of Islamic and conventional banks: international evidence”, in M. Kabir Hassan (ed.), Handbook of Empirical
Research on Islam and Economic Life, Cheltenham, UK and Northampton, MA, USA: Edward Elgar Publishing,
pp.306-331.
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0.617336
0.843691
15.95242
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0.000000

0629.423
19737.26
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Jsdll el & gabadl gailly alall GY) Gu ADLl i il JG) Jsaall muag
SB3l) salsiall SV Al Y adsas aladiuly 2019-1999 syl DA duhall Jae Ayl
((26)5 (25) @=L

Adlgdal) JEYg AN S adsal aladiuly paill) il :(10-4) Jsand

GDPP : &u:l )_"J.—MI-Q-':‘ |

dodlsdadl BV gisad B W glsd LI ER LN |
-0.030873 -0.007662 TGE
(0.3492) (0.8528)
*0.096332 **0.085133 PINV
(0.0036) (0.0379)
*-0.561078 *-0.550182 POP
(0.0000) (0.0000)
1.667378 1.122553 C culid aald
(0.1752) (0.4408) j
Laadl Jalaa
0.105854 0.201563
R-squared
0.000000 0.000000 Fisher —' } Jatal
: : Prob(F-statistic)

(P-value) Juaatl ded =(1)

(%) %610 s(FF) %65 «(F*F) %1 disine gine vio Lilan] g3ine

Eviews 10.0 zalin e slaeYh llall dac) (e 1 jdaal)

cliall of ) (Alsdal) BV z3sats AWBI JEY) 2lea) Gaadsalll NS il
Saa¥) bl E e 3l Comi s Jane o grine ey ol A g Adlea) Aol
il caadsatll DS jelay cclld Y Aila) bl Jae Ll Joal) die Jaa) 3 sl
anl o @bai®V) sl o SISl sailly aldl) L) e IS Bl Led Al
s dane o gginay (ola) IS5 palall SN aaa S5 Cua cdudall dae dgel) Jsdl
salll o g B bl e dgpedl Jsall 4 sl byl ) ol e 28l Capas
A b lady Al Jae Ayl Joall 8 gola®y) salll o gsinay ol 5 Al SIS
BT Al ptally 2B B adses o le SWRYL e 3 Hausman slidl gt (e
(@27) @l

216



Tal) Gl B golaiy) gaill o alad) S Al 5Y Al Al gl Juadl)

Hausman _Lad) gl :(11-4) Jgaad

Jlaiay Ayt daya Chi-Square Asilaa) Hausman Liil joils
0.0209 3 9. 742630

Eviews 10.0 zlip Ao alaeY dlall slac) (e 1 jtaal)

Jlaaly Lalal) Chi-Square dgbasy Giball Jlaal ded of oSl Jsanll DA (e
IS 0l @bl Z3sa of Jde Jy 13 «0.05 e sraal 25 0.0209 sbes Hausman
Cum Al Al oda b 4nil e adimin Ny (Hausman s cues Jid) z3gaill
Slea) 3 ealai®yl sail) o dlleal) daledl cilisill gine jes obu 5 2sms z3sall 131 G
Alall Bl 3345 Pa e Gl I ausill o ) el Lea Al Jae dagpal) Joall die
ey A Lalal Gy aaps Ayl Jsal) clpaloaid) Tapiivg U allall jéand Allad 510 JS Y
GV Aalall i) A gl o WS dpaly) e Al sl Lgaasis daled) il apads
O e du ey 5al) Gl DA Lalell Ljlsall jae Ll aie xi 8 2l bl e
el sl e Blaad) Aygna e 2 Lee cpally Al alall 3Ly 5250 (e 50K
Jsall slae) ) eiy o8 5yl o3 DA 5yiluall (il dluas gl Gl celly ) ddl)
blo eSay 38 Laa calall BUY) e Aallad) Slhysisad) dysatl cilpall (o g5l 18 o Ayl
Jare Qs ) s255 aihuall oda oY Dl galai@y) satll JGllg 3lsall Ganads s:US o
ALl bl e 3las daall Gilsa agsin A Ll a5 LS ol Jaay) e xilall
Gsiue N (gsinay a1 Galdll LU o maadl 28 celld ) ddla) cAlaladl godl) b
Jae pal) Jsall 8 aaad) Jlea¥) J3 bl e Bl Guual el Jars e %5 dysins
saly aie min %1 o Jlea) Jalall ) ) Galall lénuy) dus g il of Cua il
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! M’ Amanja, D. and Morrissey, O. (2005), op.cit.
2 Alexiou, C. (2009), op.cit, pp. 1-16.
® Alshahrani, S.A. and Alsadig, A.J. (2014), op.cit.
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! Barro, R.J. (1991), op. cit, pp. 407-443.
2 Bose, N., Haque, M.E., and Osborn, D.R. (2007), op.cit, pp.533-556.
% Connolly, M. and Li, C. (2016), op.cit, pp. 386-395.
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! Gwartney, J., Lawson, R., and Holcombe, R. (1998), op.cit, pp. 1-32.
2 Folster, S. and Henrekson, M. (2001), op.cit, pp. 1501-1520.
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LNGE
Level

Panel unit root test: Summanry

Series: LNGE

Sample: 1999 2019

Exogenous variables: Individual effects, individual linear trends
User-specified lags: 1

MNewey-West automatic bandwidth selection and Bartlett kernel
Balanced observations for each test

Cross-

hMethod Statistic Prob. == sections Cbs
MNull: Unit root (assumes common unit root process)

Lewvin, Lin & Chu t* 1.71978 09573 15 285
Breitung t-stat 304573 0. 9058 15 270
Mull: Unit root (assumes individual unit root process)

Im. Pesaran and Shin W-stat 4. T5955 1.0000 15 285
ADF - Fisher Chi-square 7. 13364 1.0000 15 285
PP - Fisher Chi-square 157170 0. 9850 15 300

= Probabilities fTor Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.

MNull Hypothesis: Stationarity

Series: LNGE

Sample: 1299 2012

Exogenous wvariables: Individual effects. individual linear trends.
MNewey-West automatic bandwidih selection and Bartlett kernel
Total (balanced) observations: 315

Cross-sections included: 15

hAethod Statistic Prob._ ==
Hadri Z-stat 9 23454 o ulaleln]
Heteroscedastic Consistent Z-stat 76580917 e lnlnleln]

= MNMote: High autocorrelation leads to sewvere size distortion in Hadri test,
leading to over-rejection of the null.
== Probabilities are computed assuming asympotic normality

1% difference

Panel unit root test: Summarry

Series: D(LNGE)

Sample: 1999 2019

Exogenous variables: Individual effects, individual linear trends
User-specified lags: 1

Mewey-West automatic bandwidth selection and Bartlett kernel
Balanced observations for each test

Cross-

Method Statistic Prob_** sections Obs
Mull: Unit root {assumes common_unit root process)

Levin, Lin & Chu t* -3.54158 00002 15 270
Breitung t-stat -4 22166 00000 15 255
Hull: Unit root (assumes individual unit root process)

Im. Pesaran and Shin W-stat -5.4T7&890 O_0000 15 270
ADF - Fisher Chi-square 53 5567 00000 15 270
PP - Fisher Chi-square 185934 00000 15 285

== Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.



MNMull Hypothesis: Stationarity

Series: DILMNGE)

Sample: 1999 2019

Exogenous variables: Individual effects, individual linear trends
Mewey-West automatic bandwidth selection and Bartlett kernel
Total (balanced) observations: 300

Cross-sections included: 15

hethod Statistic Prob_ ==
Hadri Z-stat 1. 94093 O.0D261
Heteroscedastic Consistent Z-stat 5. 944T79 O _ 0000

~ Note: High autocorrelation leads to severe size distortion in Hadri test,
leading to owver-rejection of the null.
= Probabilities are computed assuming asympotic normality

LNGDP
Level

FPanel unit root test: Summanry

Series: LMGDP

Sample: 1999 2019

Exogenous variables: Individual effects, individual linear trends
User-specified lags: 1

HNewey-West automatic bandwidth selection and Bartlett kernel
Balanced observations for each test

Cross-

Method Statistic Prob_ == sections CObs
Mull: Unit root (assumes common_ unit root process)

Lewvin, Lin & Chu t™= 2. 45468 09929 15 285
Breitung t-stat 0. 42537 0.6647T 15 270
Mull: Unit root (assumes individual unit root process)

Im., Pesaran and Shin W-stat 4 12747 1.0000 15 285
ADF - Fisher Chi-square 12.3701 0. 909381 15 285
PP - Fisher Chi-square 5. 07 T7&3 1.0000 15 300

== Probabilities Tor Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.

Mull Hypothesis: Stationarity

Series: LNGDPR

Sample: 1999 2019

Exogenous wvariables: Individual effects, individual linear trends
Mewey-\West automatic bandwidth selection and Bartlett kernel
Total (balanced) observations: 315

Cross-sections included: 15

rMMethod Statistic FProb_ ==
Hadri Z-stat F.az2rsi O_ 0000
Heteroscedastic Consistent Z-stat G . 96T33 o elalole]

= MHote: High autocorrelation leads to severe size distortion in Hadri test,
leading to over-rejection of the null.
= Probabilities are computed assuming asympotic normality

1% difference

Panel unit root test: Summary

Series: DILNGDE)

Sample: 1999 2019

Exogenous wvariables: Individual effects, individual linear trends
User-specified lags: 1

Mewey-\West automatic bandwidih selection and Bartlett kermel
Balanced observations for each test

Cross-

hMethod Statistic Prob_ == sections Obs
MNull: Unit root {assumes common_ unit root process)

Lewin., Lin & Chu t~ -3.10430 oO.0010 15 270
Breitung t-stat -2 43635 00074 15 255
MNull. Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -2. 50117 00062 15 270
ADFE - Fisher Chi-square S50 5819 O.0108 15 270
PP - Fisher Chi-square 3. 0467 O 0000 15 285

== Probabilities Tor Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.



Mull Hypothesis: Stationarity

Series: D(LMNGDP)

Sample: 1999 2019

Exogenous wvariables: Individual effects. individual linear trends
Mewesy-WWest automatic bandwidth selection and Bartlett kernel
Total (balanced) observations: 300

Cross-sections included: 15

hMethod Statistic Prob_ ==
Hadri Z-stat 002827 0. 485857
Heteroscedastic Consistent Z-stat 3. 23928 (e elelels]

= Mote: High autocorrelation leads to severe size distortion in Hadri test,

leading to owver-rejection of the null.
== Probabilities are computed assuming asympotic normality

LNPERGE
Level

Panel unit root test: Summanry

Series. LMNPERGE

Sample: 1999 2019

Exogenous variables: Individual effects. individual linear trends
User-specified lags: 1

Meweay-\West automatic bandwidth selection and Bartlett kernel
Balanced observations Tor each test

Cross-
Method Statistic Prob. == sections Obs
MNMullz Unit root {(assumes common_unit root process)
Lewvin, Lin & Chu t= 1.38066 09163 15 285
Breitung t-stat 320118 0. 9995 15 270
MNMull: Unit root (assumes individual unit root process)
Im. Pesaran and Shin W-stat 4 22911 1 0000 15 285
ADF - Fisher Chi-square G.39042 10000 15 285
PP - Fisher Chi-square Q67746 09998 15 200
== Probabilities Tor Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
MNull Hypothesis: Stationarity
Series: LMNPERGE
Sample: 1999 2019
Exogenous variables: Individual effects. individual linear trends
Hewey-West automatic bandwidth selection and Bartlett kernel
Total (balanced) observations: 315
Cross-sections included: 15
hethod Statistic Prob_ ==
Hadri Z-stat 9 33630 O 0000
Heteroscedastic Consistent Z-stat T.BTa6T O 0000
* MNote: High autocorrelation leads to severe size distortion in Hadri test,
leading to owver-rejection of the null.
== Probabilities are computed assuming asympotic normality
st i
1> difference
FPanel unit root test: Summary
Series: DILMNPERGE)
Date: 05/27/21 Time: 23:52
Sample: 1999 2019
Exogenous variables: Individual effects, individual linear trends
User-specified lags: 1
Mewey-West automatic bandwidth selection and Bartlett kernel
Balanced observations for each test
Cross-
mMethod Statistic Prob._ = sections Obs
Mull: Unit root (assumes common_ unit root process)
Lewvin, Lin & Chu t= -3. 75349 00001 15 270
Breitung t-stat -3.63603 00001 15 255
Mull: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat -4 99909 00000 15 270
ADF - Fisher Chi-square TG 9555 00000 15 270
PP - Fisher Chi-square 17T&. 897 00000 15 285

== Probabilities for Fisher tests are computed using an asymptotic Chi
—square distribution. All other tests assume asymptotic normality.



Hull Hypothesis: Stationarity

Seaeries: DI(LMNPERGE)

Sample: 1999 2019

Exogenous wvariables: Individual effects, individual linear trends
MNeweaey-West automatic bandwidth selection and Bartlett kernel
Total (balanced) observations: 300

Cross-sections included: 15

hethod Statistic Prob_ ==
Hadri Z-stat 140218 005804
Heteroscedastic Consistent Z-stat 5. 92028 00000

= Note: High autocorrelation leads to severe size distortion in Hadri test.
leading to over-rejection of the null.
== Probabilities are computed assuming asympotic normality

LNPERGDP
Level

FPanel unit root test: Summary

Series:  LMNPERGDF

Sample: 1999 2019

Exogenous wvariables: Individual effects. individual linear trends
Automatic selection of maximum  lags

Automatic lag length selection based on SIC: O to 2
MNewey-West automatic bandwidith selection and Bartlett kernel

Cross—

rMMethod Statistic Probo_*= sections Obs
Mull: Unit root (assumes common_unit root process)

Lewvin, Lin & Chu t= O.31073 06220 15 2588
Breitung t-stat -1. 29056 0. 0954 15 2T3
Mull: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat S 17010 0. 9992 15 258
ADF - Fisher Chi-square 1&. 1297 0. 9554 15 288
PP - Fisher Chi-square F.23098 10000 15 300

== Probabilities for Fisher tests are computed using an asymptotic Chi
—square distribution. All other tests assume asymptotic normality.

Mull Hypothesis: Stationarity

Series: LNPERGDPF

Sample: 1999 2019

Exogenous variables: Individual effects, individual linear trends
MNewey-West automatic bandwidth selection and Bartlett kernel
Total (balanced) observations: 315

Cross-sections included: 15

hMethod Statistic Prob. ™
Hadri Z-stat T. 45294 0.0000
Heteroscedastic Consistent Z-stat T.OT964 0.0000

= Mote: High autocorrelation leads to severe size distortion in Hadri test,
leading to over-rejection of the null.
== Probabilities are computed assuming asympotic normality

1% difference

Fanel unit root test: Summary

Series: D(LNPERGDR)

Sample: 1999 2019

Exogenous variables: Individual effects, individual linear trends
Automatic selection of maximum lags

Automatic lag length selection based on SIC: O to 3
Meweay-\West automatic bandwidth selection and Bartlett kernel

Cross-

Method Statistic Prob_ == sections Obs
MNullz Unit root (assumes common_ unit root process)

Lewvin, Lin & Chu t* -7 87493 0 0000 15 281
Breitung t-stat -4_49094 00000 15 266
MNullz Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -7. 33458 00000 15 251
ADF - Fisher Chi-square OT 6666 0.0000 15 281
PP - Fisher Chi-square 96 6968 00000 15 285

== Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.



Mull Hypothesis: Stationarity

Series. D(LNPERGDPF)

Sample: 1999 2019

Exogenous variables: Individual effects. individual linear trends
MNeweay-\West automatic bandwidth selection and Bartlett kernel
Total (balanced) observations: 300

Cross-sections included: 15

mMethod Statistic Prob. =
Hadri Z-stat 2.TT7967T 00027
Heteroscedastic Consistent Z-stat 3.31939 00005

* Note: High autocorrelation leads to severe size distortion inm Hadri test,
leading to over-rejection of the null.
== Probabilities are computed assuming asympotic normality

LNSGE
Level

FPanel unit root test: Summanry

Series: LMNSGE

Sample: 1999 2019

Exogenous variables: Individual effects. individual linear trends
User-specified lags: 1

HMewey-West automatic bandwidith selection and Bartlett kernel
Balanced observations for each test

Cross-
MMethod Statistic Probo._ == sections Dbs
MNMull: Unit root {assumes common_unit root process)
Lewin, Lin & Chu t= 1.34614 09109 15 285
Breitung t-stat 2.449535 09925 15 270
MNull: Unit root {assumes individual unit root process)
Im,., Pesaran and Shin W-stat 3. 75481 o o999 15 285
ADF - Fisher Chi-square 8. 29745 10000 15 285
PP - Fisher Chi-square 18 3261 O 9530 15 300
== Probabilities for Fisher tests are computed using an asymptotic Chi
~square distribution. All other tests assume asymptotic normality.
Mull Hypothesis: Stationarity
Series: LMNSGE
Sample: 1999 2012
Exogenous variables: Individual effects, individual linear trends
Mewey-West automatic bandwidth selection and Bartlett kernel
Total (balanced) observations: 315
Cross-sections included: 15
Method Statistic Prob._==
Hadri Z-stat 9. 108564 00000
Heteroscedastic Consistent Z-stat 8. 09965 00000
* Mote: High autocorrelation leads to severe size distortion in Hadri test,
leading to over-rejection of the null.
= Probabilities are computed assuming asympotic normality
st 4;
1> difference
FPanel unit root test: Summary
Series: DLMNSGE)
Sample: 1999 2019
Exogenous variables: Individual effects. individual linear trends
User-specified lags: 1
Mewey-West automatic bandwidth selection and Bartlett kernel
Balanced observations for each test
Cross-
hethod Statistic Prob_*= sections Obs
MNull: Unit root (assumes common_ unit root process)
Lewvin, Limn & Chu t= -4 2937TT O 0000 15 270
Breitung t-stat -3 58385 O 0002 15 255
MNullz Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat -5. 36994 O 0000 15 270
ADF - Fisher Chi-square 821737 O 0000 15 270
PP - Fisher Chi-square 152 399 O 0000 15 285

== Probabilities Tor Fisher tests are computed using an asymptotic Chi
—square distribution. All other tests assume asymptotic normality .



MNull Hypothesis: Stationarity

Series: DILMNSGE)

Sample: 1999 2019

Exogenous variables: Individual effects. individual linear trends
Newey-West automatic bandwidth selection and Bartlett kernel
Total (balanced) observations: 300

Cross-sections included: 15

Method Statistic Prob_ ==
Hadri Z-stat 1. 710581 0.0436
Heteroscedastic Consistent Z-stat T 53413 O.0000

= MNote: High autocorrelation leads to sewvere size distortion in Hadri test.
leading to over-rejection of the null.
= Probabilities are computed assuming asympotic normality

Granger J dgswd) JLIA) :(18) Gald)

Pairwvise Granger Causality Tests
Sample: 1999 2019

(1) g isall

Lags: 2

Mull Hypothesis: Obs F-Statistic Prob.
D(LNGDP) does not Granger Cause D(LNGE) 270 14.0352 2.E-06
D{LMNGE) does not Granger Cause D{LNGDF) 2. 72010 00677

Pairwise Granger Causality Tests
Sample: 1999 2019

2) g gl

Lags: 2

Mull Hypothesis: Obs F-Statistic Prob.
DILNPERGDP) does not Granger Cause D(LMPERGE]) 270 20.0055 8.E-08
DI(LMPERGE) does not Granger Cause D{LNPERGDP) 354725 0.0302

Pairnwise Granger Causality Tests
Sample: 1999 2019

3) gisal

Lags: 2

MNull Hypothesis: Obs F-Statistic Prob.
D{LNMPERGDP) does not Granger Cause D{LMNGE) 270 181906 4 E-08
D{LNGE) does not Granger Cause D{(LNPERGDPF) 3.12856 0.0454

Painwise Granger Causality Tests
Sample: 1999 2019

(4) zisgall)

Lags: 2

MNull Hypothesis: Obs F-Statistic Prob.
D{LNGDRP) does not Granger Cause D{LMNSGE) 270 12.3382 8 E-06
D{LNSGE) does not Granger Cause D{LNGDR) 218711 0.1143




Pairwise Granger Causality Tests
Sample: 1999 2019

(5) g isall

Lags: 2

Mull Hypothesis: Obs F-Statistic Prob.
DILMNPERGDF) does not Granger Cause D(LNSGE) 270 20.8049 4. E-09
D(LNSGE) does not Granger Cause D(LNPERGDP) 2.34062 0.0983

Pedroni J didal Jalsil) jLad) :(19) Galall

Pedroni Residual Cointegration Test

Series: LNGE LMNGDP

Sample: 1999 2019

Included observations: 315

Cross-sections included: 15

Mull Hypothesis: Mo cointegration

Trend assumption: Deterministic intercept and trend

Avutomatic lag length selection based on SIC with a max lag of 3
MNewey-West automatic bandwidth selection and Bartlett kernel

(1) g isall

Alternative hypothesis: common AR coefs. (within-dimension)

Weighted

Statistic Erob. Statistic Erob.
Panel wv-Statistic 4. 703593 Q0.0000 0487579 0.3129
Panel rho-Statistic -1.2134685 01125 -1.672654 00472
Panel PP-Statistic -2.845802 00022 -4 154443 00000
Panel ADF-Statistic -3.879002 00001 -5 T24366 00000
Alternative hypothesis: individual AR coefs. (between-dimension)

Statistic Prob.
GSroup rho-Statistic -0.2544885 0.3996
Group PP-Statistic -3. 7003985 00001
Group ADF-Statistic -4 951372 00000

(2) Edj.am
Pedroni Residual Cointegration Test
Series: LMPERGE LNFPERGDRP
Sample: 1999 2019
Included observations: 315
Cross-sections included: 15
MMull Hypothesis: Mo cointegration
Trend assumption: Deterministic intercept and trend
Automatic lag length selection based on SIC with a max lag of 3
Mewey-West automatic bandwidth selection and Bartlett kernel
Alternative hypothesis: common AR coefs. (within-dimension)
Weighted

Statistic BProb. Statistic Prob.
Panel wv-Statistic 0311712 D.6224 -0 137709 0.5548
Fanel rho-Statistic -0.342205 0.3661 -1.334280 00911
FPanel PP-Statistic -2.458TT3 00070 -3.5927045 00002
FPanel ADF-Statistic -3.636T29 0.0001 -3.907593 00000

Alternative hypothesis: individual AR coefs. (between-dimension)

Statistic Prob.
Sroup rho-Statistic -0.096620 04615
Sroup PP-Statistic -3.474828 00003

Group ADF-Statistic -3.829304 00001




Pedroni Residual Cointegration Test

Series: LMNGE LNPERGDR

Sample: 1999 2019

Included observations: 315

Cross-sections included: 15

Mull Hypothesis: Mo cointegration

Trend assumption: Deterministic intercept and trend

Automatic lag length selection based on SIC with a max lag of 3
Mewey-\West automatic bandwidth selection and Bartlett kernel

Alternative hypothesis: common AR coefs. (within-dimension)

welghted

(3) gisall

(4) g gl

(5) g isall

Statistic Prob. Statistic Prob.
Fanel w-Statistic 1. 465851 O07F13S 2 403508 O_D0S1
Fanel rho-Statistic -0 226160 04105 -1 414276 00786
Fanel PP-Statistic -2.004248 00225 -3.6699092 00001
FPanel ADF-Statistic -2_894503 O 0019 -4 1032509 O_ 0000
Alternative hypothesis: individual AR coefs. (between-dimension)

Statistic Prols.
Sroup rho-Statistic -0 209220 04171
Sroup PPRP-Statistic -3 41T218 00003
Sroup ADF-Statistic -3 736956 o000
Pedroni Residual Cointegration Test
Series: LMNSGE LMNGDR
Sample: 1999 2019
Included observations: 315
Cross-sections included: 15
Hull Hypothesis: MNo cointegration
Trend assumption: Deterministic intercept and trend
Sautomatic lag length selection based on SIC withh a max lag of 3
MNewey-VWest automatic bandwidith selection and Bartlett kernel
Alternative hypothesis: common AR coefs. (within-dimension)

Weighted

Statistic BErob. Statistic BErob.
FPanel w-Statistic 4 _S8622T2 O_0000D 0O_593520 D. 2754
Fanel rho-Statistic -1 207418 0. 1136 -1. 636925 D O05058
FPanel PP-Statistic -2 877542 O_0020 -4 ATFTOE&T4 D000
Fanel AaDF-Statistic -3 947632 O_ 0000 -5_TS50299 D_ 0000
Alternative hypothesis: individual AR coefs. (between-dimension)

Statistic Erob.
Sroup rho-Statistic -0 285271 0._387T7T
Sroup PPRP-Statistic -3 . 8616094 O_0001
Sroup ADF-Statistic -5 0T0E63 O_ 0000
Pedroni Residual Cointegration Test
Series: LMNSGE LMPERGDP
Sample: 1999 2019
Included observations: 315
Cross-sections included: 15
Mull Hypothesis: Mo cointegration
Trend assumption: Deterministic intercept and trend
Automatic lag length selection based on SIC with a max lag of 3
MNewsy-West automatic bandwidth selection and Bartlett kernel
Alternative hypothesis. common AR coefs. (within-dimension)

wWeighted

Statistic Prob_ Statistic Prob_
Panel w-Statistic -1.065204 0. 8566 -0 426514 0.6651
Panel rho-Statistic -0 468872 0.3196 -1. 977204 00240
Panel PP-Statistic -2.630797T 00043 -4 431622 00000
Panel ADF-Statistic -2.895511 00019 -4 516957 00000

Alternative hypothesis: individual AR coefs. (between-dimension)

Statistic Prob.
Sroup rho-Statistic -0_558137T 0. 2884
SGroup PP-Statistic -4 967353 O 0000
Group ADF-Statistic -4 352220 O.0000




Johansen Fisher J & idall Jalsill Lid) :(20) Galal)

Johansen Fisher Panel Cointegration Test

Series: LNGE LNGDFP

Sample: 1999 2019

Included observations: 315

Trend assumption: Linear deterministic trend (restricted)
Lags interval (in first differences): 1 2

Unrestricted Cointegration Rank Test (Trace and Maximum Eigenvalue)

(1) zisadll

Hypothesized Fisher Stat = Fisher Stat_*
Mo. of CE(s) (from trace test) Prob. (from max-eigen test) Prob.
MNone Fr.or 0.0000 G7.26 0.0001
At most 1 34 52 02605 34 52 0. 2605

* Probabilities are computed using asymptotic Chi-square distribution.

Johansen Fisher Panel Cointegration Test

Series: LMPERGE LNFERGDP

Sample: 1999 2019

Included observations: 315

Trend assumption: Mo deterministic trend (restricted constant)
Lags interval (in first differences): 1 2

Unrestricted Cointegration Rank Test (Trace and Maximum Eigenvalue)

2) g gall

Hypothesized Fisher Stat.” Fisher Stat.™
Mo. of CE(s) {from trace test) Prob. (from max-eigen test)  Prob.
MNone 101.1 0.0000 a0.89 0.0000
Al most 1 42 58 006386 42 58 00638

* Probabilities are computed using asymptotic Chi-square distribution.

Johansen Fisher Panel Cointegration Test

Series: LNGE LNPERGDFP

Sample: 1999 2019

Included observations: 315

Trend assumption: Linear deterministic trend (restricted)
Lags interval (in first differences): 1 2

Unrestricted Cointegration Rank Test (Trace and Maximum Eigenvalue)

() gisal

Hypothesized Fisher Stat.* Fisher Stat.™
Mo, of CE(s) (from trace test) Prob. (from max-eigen test) Prob.
Mone 85.01 0.0000 &80.09 0.0000
At most 1 35.91 0.2111 35.91 0.2111

= Probabilities are computed using asymptotic Chi-square distribution.



(4) zisall)

Johansen Fisher Panel Cointegration Test

Series: LNSGE LNGDP

Sample: 1999 2019

Included observations: 315

Trend assumption: Linear deterministic trend (restricted)
Lags interval (in first differences): 1 2

Unrestricted Cointegration Rank Test (Trace and Maximum Eigenvalue)

Hypothesized Fisher Stat.™ Fisher Stat.™
Mo. of CE(s) (from trace test) Prob. (from max-eigen test) Prob.
MNone TG.68 0.0000 6643 0.0001
At most 1 3479 0.2502 3479 0.2502

* Probabilities are computed using asymptotic Chi-square distribution.

(5) zisgalll

Johansen Fisher Panel Cointegration Test

Series: LNSGE LNPERGDP

Sample: 1999 2019

Included observations: 315

Trend assumption: Linear deterministic trend (restricted)
Lags interval {in first differences): 1 2

Unrestricted Cointegration Rank Test (Trace and hMaximum Eigenwvalue)

Hypothesized Fisher Stat.™ Fisher Stat. =
Mo, of CE(s) (from trace test) Prob. (from max-eigen test) Prob.
MNone 67 .89 00001 6024 00009
A most 1 31.02 04147 31.02 04147

= Probabilities are computed using asymptotic Chi-square distribution.

Lalinal) (g ual) clagpall 485k aladiady Ja¥) Alghall clalaall ads :(21) Galal)
(DOLYS)

(1) g isall

Dependent Variable: LNGE

Method: Panel Dynamic Least Squares (DOLS)

Sample (adjusted): 2002 2017

Periods included: 16

Cross-sections included: 15

Total panel (balanced) observations: 240

Panel method: Pooled estimation

Coefficient covariance computed using default method

Long-run variance (Bartlett kernel. Newey-West fixed bandwidth) used for
coefficient covariances

Wariable Coefficient Std. Error t-Statistic Prob.

LNGDP 1.037677 0.134873 T.693744 0.0000
R-squared 0982463 Mean dependent var 2360416
Adjusted R-squared 0971870 S.D. dependent var 1.285314
S.E. of regression 0.215571 Sum squared resid G6.924171

Long-run variance 0.050100




2) g isald

Dependent Variable: LNPERGE

Method: Panel Dynamic Least Squares (DOLS)

Sample (adjusted): 2002 2018

Periods included: 17

Cross-sections included: 15

Total panel (balanced) observations: 255

Panel method: Pooled estimation

Coefficient covariance computed using default method

Long-run variance (Bartlett kernel., Newey-West fixed bandwidth) used for
coefficient covariances

“Variable Coefficient Std. Error t-Statistic Prob.
LMNPERGDPF 2193510 0_4A265T7T 5142125 00000
R-squared 0985717 hMean dependent var T.546091
Adjusted R-squared 0977875 S.0D. dependent var 1.528044
5. E. of regression 0.22T2T3 Sum squared resid 5.4T1095
Long-run wvariance 0053096

() gisal

Dependent Wariable: LMNGE

MMethod: Panel Dynamic Least Squares (DOLS)

Sample (adjusted): 2002 2018

Periods included: 17

Cross-sections included: 15

Total panel (balanced) observations: 255

Panel method: Pooled estimation

Coefficient covariance computed using default method

Long-run variance (Bartlett kernel, NMewey-West fiked bandwidth) used for
coefficient covariances

“Variable Coefficient Std. Error t-Statistic Prob.
LNPERGDP 1.970082 0. 451992 4 358662 00000
R-squared 0978483 Mean dependent var 23 59181
Adjusted R-sqguared 0. 966676 5. D. dependent var 1.311965
S_E. of regression 0.239499 Sum squared resid 9. 407012
Long-run variance 0. 059611

(4) g asall

Dependent Variable: LMNSGE

Method: Panel Dynamic Least Squares (DOLS)

Sample (adjusted): 2002 2018

Periods included: 17

Cross-sections included: 15

Total panel (balanced) observations: 255

Panel method: Pooled estimation

Coefficient covariance computed using default method

Long-run variance (Bartlett kernel, Newey-\West fixed bandwidih) used Tor
coefficient covariances

“ariable Coefficient Std. Error t-Statistic Prob.

LNGDP 0.720957 0.154550 4 665085 0.0000
R-squared 0.859659 Mean dependent var 3.283647
Adjusted R-squared 0.7532643 S.D. dependent var 0.475095
S. E. of regression 0221497 Sum squared resid 5045972

Long-run variance 00483903




Dependent Variable: LMNSGE

Method: Panel Dynamic Least Squares (CDHOLS)
Sample (adjusted)” 2002 2018

Periods included: 17

Cross-sections included: 15

Total panel (balanced) observations: 255

Panel method: Pooled estimation

Coefficient covariance computed using default method

(5) zisall

Long-run variance (Bartlett kernel, Newey-West fixed bandwidth) used for

coefficient covariances

wWariable Coefficient Std. Error t-Statistic FProbo.
LNPERGDP 0_358066 0114629 3123701 D.0021
R-squared 0.893634 Mean dependent var 3.258364T
Adjusted R-squared 0.8549067T S.D. dependent var 0. 475095
S_E. of regression 01854575 Sum squared resid 5098159
Long-run variance 00485073

LIS danaal) g aal) clagjal) Ayl aladioly Ja¥) Aghal) cdlalaall ok 1(22) salall

Dependent WVariable: LNGE

Method: Panel Fully Modified Least Squares (FRAOLS)

Sample (adjusted): 2000 2019

Feriods included: 20

Cross-sections included: 15

Total panel (balanced) observations: 300

Panel method: Pooled estimation

Coefficient covariance computed using default method

Long-run covariance estimates (Bartlett kernel, Newey-West fixed
bandwidth)

(FMOLS)

(1) g isall

wariable Coeflicient Std. Error t-Statistic

Prob.

LNGDP 1. 0850358 O.03T526 25 759904

O 0000

R-squared O 981020
SAdjusted R-squared O 980017
S E. of regression
Long-run wvariance

MMean dependent wvar
S. 0. dependent var
Sum squared resid
0071386

2352660
1. 340862
10 20335

Dependent Variable: LNPERGE

Method: Panel Fully Modified Least Sguares (FMOLS)

Sample (adjusted): 2000 2019

Periods included: 20

Cross-sections included: 15

Total panel (balanced) observations: 300

FPanel method: Pooled estimation

Coefficient covariance computed wusing default method

Long-run covariance estimates (Bartlett kernel, Newey-West fixed

(2) g isall

pandwidth)
Wariable Coefficient Std. Error t-Statistic FProb.
LMNPERGDP 1.071193 0044793 23.91456 00000
R-squared 0984977 Mean dependent var 7.201110
Adjusted R-squared 0984184 S D. dependent var 1.562020
S_E. of regression 0196445 Sum squared resid 1095974
Long-run variance 0078623




Dependent Variable: LNGE

Method: Panel Fully Modified Least Squares (FMOLS)

Sample (adjusted): 2000 2019

Periods included: 20

Cross-sections included: 15

Total panel (balanced) observations: 300

Panel method: Pooled estimation

Coefficient covariance computed using default method

Long-run covariance estimates (Bartlett kernel, Newey-West fixed

(3) g isald

bandwidth)
Wariable Coefficient Std. Error t-Statistic FProb.
LNPERGDF 1.942T783 0.344637T 5637193 00000
R-sguared 0.952293 Mean dependent var 23 52660
Adjusted R-squared 0.94697T3 S.D. dependent var 1.340862
S.E. of regression 0.308769 Sum squared resid 25 64594
Long-run variance 0.196455

Dependent Variable: LNSGE

Method: Panel Fully Modified Least Squares (FMOLS)

Sample (adjusted): 2000 2019

Periods included: 20

Cross-sections included: 15

Total panel (balanced) observations: 300

FPanel method: Pooled estimation

Coefficient covariance computed using default method

Long-run covariance estimates (Bartlett kernel, Newey-West fixed
bandwidth)

(4) g agall

Wariable Coefficient Std. Error t-Statistic Prob.

LMNGDP 0.565291 0091163 6. 200889 00000
R-squared 0. FF6340 Mean dependent var 3. 250302
Adjusted R-squared 0. 751397 S.D. dependent var 0.524255
S.E. of regression 0.261394 Sum squared resid 18.37997
Long-rumn variance 0.131939

Dependent Variable: LNSGE

Method: Panel Fully Modified Least Squares (FMOLS)

Sample (adjusted): 2000 2019

Periods included: 20

Cross-sections included: 15

Total panel (balanced) observations: 300

Panel method: Pooled estimation

Coefficient covariance computed using default method

Long-run covariance estimates (Bartlett kernel. Newey-\West fixed

bandwidth)
“ariable Coefficient Std. Error t-Statistic Frob.
LMNPERGDPF 0.888147 0.054536 16.26543 00000
R-squared 0.812369 Mean dependent var 3250302
Adjusted R-squared 0.802459 S.0. dependent var 0.524255
S.E. of regression 0233008 Sum squared resid 15.41918

Long-run variance 0116550

(5) zisgalll
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(1) zisadll

VAR Lag Order Selection Criteria
Endogenous variables: LNGE LNGDP
Exogenous variables: C

Sample: 1999 2019

Included observations: 285

Lag LoglL LR FPE AlC SC HQ

0 -746.8857 A 0656774 5.255338 5280970 5265613
1 246.9598 1966.76GS8 0.000632 -1.690946 -1.614051 -1.660121
2 2921675 86.82020" 0.000473* -1.980123 -1.851965" -1.928T7487

* indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error

AIC: Akaike information criterion

S5C: Schwarz information criterion

HQ: Hannan-Quinn information criterion

2) g isall

VAR Lag Order Selection Criteria

Endogenous variables: LMPERGE LNPERGDFP
Exogenous variables: C

Sample: 1999 2019

Included observations: 2585

Lag LogL LR FPE AlC sSC HQ

o] -526.2046 A 0.139589 3.706699 3.732331 3.716974
1 302.7568 1640.471 0.000427 -2.082504 -2.005610 -2.051679
2 3411660 75 4T7070" 0.000336™ -2.323972* -2.195815" -2.2T2597*

* indicates lag order selected by the criterion

LR sequential modified LR test statistic (each test at 5% level)
FFPE: Final prediction error

AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion

() gisal

WAR Lag Order Selection Criteria
Endogenous variables: LNGE LNPERGDP
Exogenous variables: C

Sample: 1999 2019

Included observations: 285

Lag LogL LR FPE AlC sC HQ

0 -942. 2402 A 2586985 6626247 6651879 6636522
1 2841130 242658686 0.000487 -1.951670 -1.8T7477T6 -1.920845
2 324 3578 T9.07T756™ 0.000378" -2.206020° -2.077862" -2.154645"

* indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error

AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion



(4) g isaldl

VAR Lag Order Selection Criteria
Endogenous variables: LNSGE LNGDP
Exogenous variables: C

Sample: 1999 2019

Included observations: 285

Lag LogL LR FPE AlC SC HQ

0 -690.7658 MNA 0.442976 4861515 4.887146 4871790
1 249.8809 1861.490 0.000619 -1.711445 -1.634550 -1.680620
2 201.3966 81.57467 0.000476" -1.974713" -1.846555" -1.923338

* indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error

AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion

&) GSJA.'\S\

VAR Lag Order Selection Criteria
Endogenous variables: LNSGE LNPERGDP
Exogenous variables: C
Sample: 1999 2019
Included observations: 285

Lag LogL LR FPE AIC SC HQ

0 -698 9484 MA 0469157 4 918936 4 944568 4929211

1 289 7305 1076.333 0.000436 -2.061267 -1.984372 -2.030442

2 3271836 53.04286* 0.000370* -2.225850* -2007692* -2174474*

* indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error

AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion
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Wector Error Correction Estimates
Sample (adjusted): 2002 20190

INncluded observations: 270 after adjustments

Standard errors in { 3 & t-statistics in [ ]

Cointegrating Eq:

CointEqgA

LMGE(-1)

LMNGDP{-1)

1_000000
1 . 0FTAS36
(D.04200)
[-25.5315]

I 0G1241

Error Correction:

DILMNGE)

D{LMNGDP)

CointEg1

D{LMNGE{-1))

D{LMNGE{-2))

D{LMNGDP(-1))

D{LMNGDP{(-2))

0. 0FAT0S5
(0.03008)
[-1. 86873]

0003325
(O.OF187)
[-0.04626]

[ 1.74631]

0628450
(0.09262)
[ 6. F&554]

0.033926
(0 DO652)
[ O.35148]

0. 000273
(0_01035)
[-0.02640]

0089451
(0. 0Z2958)
[ 3.02440]

00581581
(0.0S5318)
[ 1.09413]

[ 1.19021]

0. 404007
(0. 06852)
[ 5. 91054]

0.088566
(0.OF141)
[ 1.24021]

0.004193
(0 DOTE6)
[ 0.54F753]

R-squared

Adj. R-squared
Sum sqg. resids
S.E. equation
F-statistic

Log likelinood
Akaike AlC
Schwarz SC
hean dependent
S.D. dependent

O 27yas510
0265564
T 265916
O 1658599
20 45343
104 9423
-0 F 32906
-0 652941
O.01656665
O 193622

0. 325103
O 12321
I OrFyTi1z24
0. 122739
25 43420
1862081
-1 335541
-1 255576
O O1T7TEe27T
O 145010

Dreterminant resid cowvariance
CDreterminant resid cowvariance
Log likelihood

Akaike information criterion
Schwarz criterion

rHMumber of coefficients

(dof adj.)

O 000309

O O00296

IZIO_TESTO

2346577

-2 _ 159992
14

WEC Granger Causality/Block
Sample: 1999 2019
Included observations: 270

Exogeneity Wald

Tests

Dependeaent variable: D{LNGE)

Excluded Chi-sq dr Frob.
D(LNGDP) 4T 36865 2 0.0000
Al 47T _ 36865 2 00000
Dependent variable: D(LNGDF)
Excluded Chi-sq df Prob.
DLMNGE) 2. 268002 2 03217
Al 2 268002 2 0.3217

(1) zisadll



Wector Error Correction Estimates

Sample (adjusted): 2002 2019

Included observations: 270 after adjustments
Standard errors in { ) & t-statistics in [ ]

Cointegrating Eq: CointEg
LMPERGE(-1) 1000000
LMNFPERGDPR(-1) -1 033036

(0. .03343)
[-30.9048]

C 1_492600
Error Correction: DILMNPERGE) D{LMPERGDF)
CaointEq 0091212 0006510

(0.04483)
[2 03469]

D{LMPERGE(-1)) 0022414
(0. O7FA444)
[ 0.30111]

D(LMNPERGE(-2)) 0.155105
(0.0O7403)
[ 2.09527]

D{LMNPERGDE{-1)) 0.538575
(0.D9310)
[ 5.78481]

D{LMPERGDP{-2)) —0 001TFAA
(0. 097AT)
[-0 01 756]

c 0008173
(0.01031)
[-0.79253]

(0.03387)
[ 2. 84000]

0066751

(0 05625)
[ 1. 18673]

0036230
(0.D5594)
[ O.64858]

0. 419715
(0.07035)
[ 5.96602]

0108736
(0 DT7365)
[ 1. 476E31]

W Welal=tt-Tc!
(O.0DOF79)
[-1.20412]

R-squared 0 234615
Ad]. R-sqguared 0. zZz20122
Sum sqg. resids T _A01340
S E. equation 0168453
F-statistic 16. 18518
Log likelinood 100 8176
Adkaike LG O FO2353
Schwarz SC O GZ22ESS
rMean dependent OO TAOT
S D dependent 0. 190750

0. 321169
O 303312
4. .27 7r4a4s5s
O 1272859
24 93077
A17FS. 4702
-1 262742
-1 182777
-0 017FGo9

O 153051

Determinant resid cowvariance (dof adj.)
Creterminant resid cowvariances

Log likelinood

Akaike inmformation criterion

Schwarz criterion

Mumber of coefficients

O 000332
O 000317
3214007
—2.2F7 7042
-2 0904558

14

WEC Granger Causality/Block Exogeneity Wald Tests

Sample: 1999 2019
Included observations: 270

Dependent variable: DI{LNFPERGE)

Excluded Chi-sq df FProb.
D{LNPERGDF) 33.83209 2 O 0000
Al 33 83209 2 O 0000
Dependent variable: D{LNPERGDP)
Excluded Chi-sq df Probo.
D{LMNFPERGE) 1.603574 2 0.4485
Al 1.603574 2 04485

2) g galll



Wector Error Correction Estimates

Sample (adjusted): 2002 2019

Included observations: 270 after adjustments
Standard errors in { ) & t-statistics in [ ]

Cointegrating Eaq- CointEq
LMNGE(-1) 1. 000000
LNPERGDRP({-1) -1.643542
(0_42087)
[-3.90509]
c -9 199367
Error Correction: D{LMNGE) D{LNFPERGDFP)

CointEq1

D{LMNGE(-1))

D{LMNGEE(-2))

D{LMNPERGDP(-1))

D{LMNFERGDF(-2))

-0.018078
(0.00S552)
[-3. 27466]

-0.013085
(O_06800)
[-O_19243]

0126429
(0.06946)
[ 1.82016]

05184904
(0.D9054)
[ 5.72681]

0 00083
(0 DOS68)
[0 09403]

0020066
(O.01083)
[ 1.93572]

0004682
(0. 00424)
[-1_10450]

0. 106401
(0.05221)
[ 2.03795]

0_065950
(D.05333)
[ 1.23657]

0. 387215
(D.06952)
[ 5.57004]

0. 080196
(0. OF3AT)
[ 1. 09162]

0015308
(0.00832)
[-1.84063]

R-squared

Aadj. R-sqguared
Sum sq. resids
S.E. equation
F-statistic

Log likelinood
Akaike AT
Schwarz SC
hMean dependent
S. DL dependent

-1 2339586
-1 154021
-0 FE59

Determinant resid cowvariance
Determinant resid cowvariance
Log likelinood

Akaike information criterion
Schwarz criterion

(dof adj.)

O 000367
O 000351
IOF 68505
-2 AT75411
-1 988827

HNMumber of coefficients 14
WEC Granger Causality/Block Exogeneity Wald Tests
Sample: 1999 2019
Included observations: 270
Dependent variable: DI{(LNGE)
Excluded Chi-sq dr Prob.
D{LNPERGDF) 33.40835 2 00000
Aldl 33 40835 2 O_0000
Drependent variable: D{(LNFPERGDF)
Excluded Chi-sq df Prob.
D{LNGE) 5460915 2 00652
Aldl 5460915 2 00652

(3) g isald



Wector Error Correction Estimates

Sample (adjusted): 2002 2019

Included observations: 270 after adjustments

Standard errors in { ) & t-statistics in [ ]

Cointegrating Eq: CointEqg
LMNSGE(-1) 1.000000
LMGDP{-1) -0 201961
(0. 12192)
[-1.65652]
c 1. 7257609
Error Correction: CDLNSGE) D{LMNGDP)

CointEg

D{LMNSGE(-1))

DHLMNSGE(-2))

D{LMNGDE(—1))

D{LMNGDE{—2))

—0 016851
(0.02536)
[-0. 6657 2]

0054210
(O 067 Fa)
[-O.Fooss5]

0 080075
(0 06900
[ 1.303935]

0. 604240
(0. 08406
[ 7. A41231]

0037233
(0. 08046
[ D 41622]

0 0342586
(0. 01056)
[-3 24633]

0.041448
(0.01949)
[ 2.12623]

0. 045325
(O.05211)
[ D.86077]

0O 0OS7OTFA
(0. 05305)
[ 1. 07588]

0. 300921
(0. 06531)
[ 5 098555]

0. 084073
(O 0O6BTT)
[ 1. 22255]

0. 009194
(0. 00812)
[ 1.13235]

R-squared

Adj. R-squared
Sum sq. resids
S_E. eguation
F-statistic

Log likelihood
Akaike Al
Schwarz S
MMean dependent
S. D dependent

O 228778
O 214171
G 928153
O 161997
15 66276
111 . 36585
-0 70507
-0 TFT00542
-0.021395
O 182744

O 305204
0O 292045
4 094393
O 124535
23 19348
182 3751
-1. 306452
-1.226517
O 017627
O 145010

Determinant resid covariance (dof adj.)

Determinant resid cowvariance
Log likelinood

Akaike information criterion
Schwarz criterion

O 000352
O 000336
13 4745
-2 218330
-2 031745

HRumber of coefficients 1.4
WEC Granger Causality/Block Exogeneity Wald Tests
Sample: 1999 2019
Included observations: 270
CDrependent variable: D{LMNSGE)
Excluded Chi-sq ar Frobo.
CH{LMNGDF) 54 34744 O_.0000
Al 54.34T44 00000
Dependent variable: D{LMNSDP1)
Excluded Chi-sq df Prob.
CHLMNSGE) 1. 6639210 0O.4a34a1
A0 1. 6639210 0O.4a34a1

(4) g isaldl



Vector Error Correction Estimates
Sample (adjusted): 2002 2019

Included observations: 270 after adjustments
Standard errors in ( ) & t-statistics in [ ]

Cointegrating Eq: CointEqg-
LNSGE(-1) 1000000
LNPERGLDPP(-1) -0.164369
(D.08346)
[-1.96937T]
C -1.841764
Error Caorrection: D{LMNSSE) D LNPERGLIFP)

CointEqg

D{LMSGE(-1))

DHLMSGE(-2))

DH{LMNPERGDE{-1))

DL NPERGDP(-22)

—0 045083
(002711}
[-1.69587]

0013920
(0. 0E806)
[-O.20451]

O 128562
(0. 0E887)
[ 1. 86672]

0. 540005
(O.0s408)
[ 6 46051]

0. 020006
(O_0o004)
[ O.33313]

—O 011691
(O 01013)
[-1.15S367]

0040413
(O.0Z2123)
[ 1.20354]

0. 060666
(0.05329)
[ 1.30718]

0. 052201
(O .053093)
[ O O96802]

0. 400009
(O.06654)
[ 6.01314]

0. 093470
(O.0OFOS50)
[ 1.32579]

—0 DO8s992
(O.0O07Ta3)
[-1._ 13323

R-sqgquared

Sdj. R-sgquared
Sum sq. resids
S E. equation
F-statistic

Log likelinood
Akaike Al
Schwarz S
hean dependent
S D dependent

-0 021395
O 182744

-0 01 7FeoS9
O 153051

Determinant resid cowvariance (dof adj.)

CDreterminant resid covariance

Log likelinood

Akaike information criterion
Schwarz criterion

HMumber of coefficients

O 000376

O 000360

S04 2985

-Z2_ 150359

-1 . 963774
14

WVEC Granger Causality/Block Exogeneity Wald Tests

Sample: 1999 2019
Included observations: 270

Dependent variable: D{LMSGE)

Excluded Chi-sq adf FProb.
DI{LMNPERGDP) 44 ST13T 2 00000
A1 44 ST13T 2 O.0000
Dependent variable: D{LNPERGDP)
Excluded Chi-sq df Prot.
D{LMNSGE) 2. 383062 2 0. 3036
A1 2 3583062 2 0. 3036

(5) zisall
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Dependent Variable: GDPP

Method: Panel Least Squares

Sample: 1999 2019

Periods included: 21

Cross-sections included: 15

Total panel (balanced) observations: 315

“Wariable Coefficient Std. Error t-Statistic Prob.
C 1.122553 1.454436 0771813 0.4408
TGE -0.007E62 0.041264 -0.185670 0.8528
PINW 0.085133 0.040520 2.085108 0.0379
POP -D. 550182 0.1142581 -4 814253 00000
Effects Specification

Cross-section fixed (dummy wvariables)
R-squared 0.201563 Mean dependent var 0617336
Adjusted R-squared 0.155861 S.D. dependent var 4. 264416
S E. of regression 3.918019 Akaike info criterion 5624495
Sum squared resid 4559210 Schwarz criterion 5.838927
Log likelinood -567.85T09 Hannan-Quinn criter. 5710169
F-statistic 4 410385 Curbin-wWatson stat 1.373439

Prob{F-statistic) 0.000000

Jae Al Joal) Maa) B s alaiBY) gailly aladl LYY (e AB) a5 :(26) Galal)
Ailgdal) JUEY) zdgal aladiuly Lufal)

Dependent Variable: GDPP

KMethod: Panel EGLS (Cross-section random effects)
Sample: 1999 2019

Periods included: 21

Cross-sections included: 15

Total panel (balanced) observations: 315

Swamy and Arora estimator of component variances

Variable Coefficient Std. Error t-Statistic Prob.
C 1667378 1227053 1.358847 01752
TGE -0.030873 0032927 -0.937626 0.3492
PINY 0.096332 0.032810 2936011 0.0036
FPOP -0.561078 0097651 -5. 745765 0.0000
Effects Specification
sS.D. Rho
Cross-section random 08958066 0.0499
Idiosyncratic random 3918019 0.9501
Weighted Statistics
R-squared 0.105894 Mean dependent var 0. 425665
Adjusted R-squared 0097270 S.D. dependent var 4 109980
S.E. of regression 3.904988 Sum squared resid 4742 418
F-statistic 12.27789 Durbin-Watson stat 1.316548
Prob(F-statistic) 0.000000




Hausman i) :(27) Galal)

Correlated Random Effects - Hausman Test
Equation: Untitled
Test cross-section random effects

Chi-5qg.
Test Summary Statistic Chi-Sq. d.f. Prob.
Cross-section random 9.T742630 3 0.0209

Jaa Al Joall Mlaa) B s 3l gailly alad) BLIY) cp ABball ud :(28) (salal
Aaaral) agjad) iy aladiuly Aul)

(1) gisalll
Dependent Variable: GDFPF
Method: Panel Generalized Method of Moments
Transformation: First Differences
Sample (adjusted): 2003 2019
Periods included: 17
Cross-sections included: 15
Total panel (balanced) observations: 255
Constant added to instrument list
“ariable Coefficient Std. Error t-Statistic Prob.
GDPP(-1) 0.293215 0. 129657 2.261460 0.0246
TGE -0.011130 0. 166252 -0.066947 0.9467
PINW 0. 599792 0289352 2072876 00392
POP -1.281681 0.354038 -3 620178 0.0004
Effects Specification
Cross-section fixed (first differences)
hMean dependent var -0.072160 3S.D. dependent var 4647521
5 E. of regression 5731447 Sum squared resid 8245 220
J-statistic 1.531345 Instrument rank T
Prob(J-statistic) 0. 675055
Arellano-Bond Serial Correlation Test
Equation: Untitled
Sample: 1999 2019
Included observations: 255
Test order m-Statistic rho SE(rho) Prob.
AR -5 540767 3982 599016 718.781181 0.0000
AR(2) 0.594725 321.310225 540266921 0.5520




Drependent Wariable: GDRFPP

mMethod: Panel Generalized hMethod of Moments
Transformation: First Differences

Sample (adjusted)” 2003 2019

Periods included: 17

Cross-sections included: 15

Total panel (balanced) observations: 255
Constant added to instrument list

Q) gisadd

wWariable Coefficient Std. Error t-Statistic Prob._
SDPP(-1) 0282752 0. 119452 2.36T083 00157
SCE 0. 385612 0551833 0. 698754 0. 4853
P 0. 4856146 0265782 1.8529116 0. 0656
PO -1.195324 0313782 -3. 809411 o_oo0zZ
Effects Specification
Cross-section fixed (first differences)
MMean dependent wvar -0.07F2160 S D dependent var 4 647521
S E. of regression 5. 530352 Sum squared resid TEGTE.TS3
J-statistic 2621183 Instrument ramk T
Frob{J-statistic) 0. 4537855
Arellano-Bond Serial Correlation Test
Equation: Untitled
Sample: 1999 2019
Included observations: 255
Test aorder m-Statistic rho SE(rho) Frob.
AR(1) -6 000935 3853 280607 642 113372 00000
AR2) 1 186T7T7TTF 592 797008 499 501656 02353
. -
(3) zasall)
Dependent WVariable: GDPFPP
Method: Panel Generalized Method of Moments
Transformation: First Differences
Sample (adjusted): 2003 2019
Periods included: 17
Cross-sections included: 15
Constant added to instrument list
Wariable Coefficient Std. Error t-Statistic Prob.
SDPP(-1) 0276265 0. 139687 1977741 0.0491
GRE -0.253515 0162067 -1.564260 0. 1190
PIMNW 0. 724867 0.320561 2261242 0.0246
POP -1.462803 0. 408120 -3.584243 00004
Effects Specification
Cross-section Tixed (Tirst differences)
Mean dependent var -0.072160 S. D dependent var 4 .64T521
S E. of regression 5.8690482 Sum squared resid S8647T7. 157
J-statistic 2300218 Instrument rank T
Prob(J-statistic) 0.512479
Arellano-Bond Serial Correlation Test
Equation: Untitled
Sample: 1999 2019
Included observations: 255
Test order m-Statistic rno SE(rho) Prob.
AR(1) -5.344726 3055 855887 740703187 00000
AR(2) 0.456139 237.357401 520.361674 0.6483
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Dependent Variable: GDPP

hMethod: Panel Least Squares

Sample: 1999 2019

Periods included: 21

Cross-sections included: 6

Total panel (balanced) observations: 126

“ariable Coefficient Std. Error t-Statistic Prob.
C 10.428532 2.455245 4.24T451 0.0000
TGE -0.235269 0.060558 -3.8849006 0.0002
PINW 0.04F7T25 0070030 0.6581495 0.4969
POP -0.4893906 0122796 -3.085451 00001
Effects Specification

Cross-section fixed (dummy variables)
R-squared 0.225T750 hMean dependent var -0.408588
Adjusted R-squared 0172810 S.D. dependent var 4.255342
S.E. of regression 3870233 Akaike info criterion 5613256
Sum squared resid 1752.508 Schwarz criterion 5.815847
Log likelinood -344 6351 Hannan-Quinn criter. 5.695562
F-statistic 4. 264255 Durbin-Watson stat 1.570752

Prob{F-statistic) 0.000160

A G glail) (udaa S8 (B s aiBY) gailly aladl GUY) (e ABR) s :(30) Galall
Adlgdall JEY) £ igad aladiuly

DependentWariable: GDFFP

Method: Panel EGLS (Cross-section random effects)
Sample: 1999 2019

Feriods included: 21

Cross-sections included: 6

Total panel (balanced)observations: 126

Swamy and Arora estimator of componentvariances

“Wariable Coefficient Std. Error t-Statistic Frob.
C 4. 8945442 1.8505852 2672414 00086
TGE 0121926 00423202 -2 815700 0.0057
Pl 0.044269 0052559 0.84227T4 04013
PO -0.453590 0113477 -3 997195 0.0001
Effects Specification
s.D. Rho
Cross-section random 0.026040 0.0000
ldiosyncraticrandom 2.870233 1.0000
Weighted Statistics
R-sguared 0.134069 Mean dependentwvar -0.408394
Adjusted R-squared 0112776 S.D. dependentwvar 4. 2552380
S E. of regression 4 008158 Sumsqguaredresid 1959 970
F-statistic 6. 296297 Durbin-Watson stat 1.424101
Frobi{F-statistic) 0.000524
Unweighted Statistics
R-sguared 0.134040 Mean dependentwvar -0. 408588
Sum sguaredresid 1960.093 Durbin-Watson stat 1.424011




Hausman _Lad) :(31) G@alal)

Correlated Random Effects - Hausman Test
Equation: Untitled
Test cross-section random effects

Chi-3q.
Test Summary Statistic Chi-3q. d.f. Prob.
Cross-section random 11.850434 3 0.0079

AN Oglanl) adaa Joo (A alaiBY) gailly alall GlaY) G Al a6 1(32) Fadal)

(1) gisall
Dependent Variable: GDPP
Method: Panel Generalized Method of Moments
Transformation: First Differences
Sample (adjusted): 2002 2019
Periods included: 18
Cross-sections included: 6
Total panel (balanced) observations: 108
Constant added to instrument list
‘ariable Coefficient Std. Error t-Statistic Prob.
GDPP{-1) 0.125492 0.198524 0.632125 0.5287
TGE -0.150300 0180608 -0.832187 0.4072
PIMNWV 0.492215 0.552087 0.890102 0.3755
POP -1.346631 0.478671 -2 813270 0.0059
Effects Specification
Cross-section fixed (first differences)
Mean dependent var -0.014696 S.D. dependent var 4 523319
5.E. of regression 5.457842 Sum squared resid 3097 956
J-statistic 0005928 Instrument rank a

Prob(J-statistic) 0938630

Arellano-Bond Serial Correlation Test
Equation: Untitled

Sample: 1999 2019

Included observations: 108

Test order m-Statistic rho SE(rho) Prob.

AR(1) -2 988070 1413.091169 472910944 0.0028
AR(2) 1.257342 38T7.746686 308385965 0.2086




2) g isald

Dependent Variable: GDPP

rethod: Panel Generalized bMethod of Moments
Transformation: First Differences

Sample (adjusted): 2003 2019

FPeriods included: 17

Cross-sections included: &

Total panel (balanced) observations: 102
Constant added to instrument list

wWariable Coefficient Std. Error t-Statistic Frob.

GDPP{-1) 0142662 0 203565 O Foos18 0. 4851
SCE -0 296549 0595357 -0 498102 06195
PN 0. 256596 0. 673843 0. 380795 0. 7042
POP -0 998161 0. 600829 -1 661306 00998

Effects Specification

Cross-section Tixed (Tirst differences)

hean dependent var -0. 014298 S D. dependent var 4 904664
S E. of regression 5.486550 Sum squared resid 2950 341
J-statistic 0025735 Instrument rank S
Prob(J-statistic) 0.872549

Arellano-Bond Serial Correlation Test
Equation: Untitled

Sample: 1999 2019

Included observations: 102

Test order m-Statistic rho SE(rha) FProl.
SERT) -3 B6T7V066T 1352 390937 368. 431930 00002
A2 1 045504 229 255696 219 2775935 0. 2955

() gisal

Drependent Wariable: GDFF

hethod: Panel Generalized hMethod of Moments
Transformation: First Differences

Sample (adjusted): 2002 2019

Pericods included: 18

Cross-sections included: 6

Total panel (balanced) observations: 10&
Constant added to instrument list

Wariable Coefficient Std. Error t-Statistic Prolb.

GDPP(-1) 0. 125413 0. 200617 0.625136 0.5333
SRE -0 219233 0. 219434 -0 999052 0.3201
P 0595741 0. 58532009 1.021459 03094
PO -1.475043 0. 5259309 -2 TE55652 o003

Effects Specification

Cross-section fixed (Tirst differences)

Mean dependent var -D.014696 S.0D. dependent var 4. 823319
S_E. of regression 9. 5942504 Sum squared resid 3194 812
J-statistic 0036097 Instrument rank o
Frob(J-statistic) 0849316

Arellano-Bond Serial Correlation Test
Equation: Untitled

Sample: 1999 2019

Included observations: 108

Test order m-Statistic rho SE(rno) Frob.

AR(T) -3 002264 1467 _457329 488.783513 00027
AR(2) 1.533220 494 878606 322 770827 01252
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Dependent Wariable: GDPP

Method: Panel Least Squares

Sample: 1999 2019

Periods included: 21

Cross-sections included: 9

Total panel (balanced) observations: 189

“ariable Coefficient Std. Error t-Statistic Prob.
C -3.270817 3.681582 -0.588427 0.3755
TGE 0170574 0090781 1.882265 00614
PIMW 0121321 00795904 1.518538 01307
POP -1.150811 0155249 -7 272176 00000
Effects Specification

Cross-section fixed (dummy wvariables)
R-squared 0280863 MMean dependent var 1.301285
Adjusted R-squared 0236171 S.D. dependent var 4142183
S.E. of regression 3620157 Akaike info criterion 5.472299
Sum squared resid 2319.680 Schwarz criterion 5675124
Log likelinood -505.1322 Hannan-Quinn criter. 5. 5556584
F-statistic 6.284395 Durbin-Watson stat 1.425750

Prob(F-statistic) 0000000

Al Jae Al Joal 3 b g dla®Y) gailly alad) G (o ABDMal) ks 1(34) alall
Agilgdal) JUY) £ igal aladinly Lanldl) oglail) (ulae A

DependentWariable: GDFF

Method: Fanel EGLS (Cross-section random effects)
Sample: 1999 2019

Feriods included: 21

Cross-sections included: 9

Total panel (balanced)observations: 189

Swamy and Arora estimatorof componentwvariances

“Wariable Coefficient Std. Error t-Statistic Frob.
{1 -1.423135 1.806834 -0.787a&640 0.4319
TGE 0106979 0.053629 1.9947 29 0.0475
FlIrW 0120638 0.042405 2.844919 0.0049
PO -1.137638 0272194 -4 179518 0.0000
Effects Specification
sSD. Rho
Cross-section random 1.248105 01062
Idiosyncratic random 3620157 0.8938
Weighted Statistics
R-sguared 0.129437 Mean dependentwvar 0695951
Adjusted R-sguared 0125482 S D. dependentwar 3. 914391
S E. of regression I 660568 Sumsquaredresid 2473.956
F-statistic 9. 991281 Durbin-Watson stat 1.322838
Frob({F-statistic) 0.000004
Unweighted Statistics
R-squared 0124172 Mean dependentwvar 1.3201285
Sumsqguaredresid 2825110 Durbin-Watson stat 1160754




Hausman _Lad) :(35) G@alal)

Correlated Random Effects - Hausman Test
Equation: Untitled
Test cross-section random effects

Chi-Sg.
Test Summary Statistic ~ Chi-Sq. d.f. Prob.
Cross-section random 0.727366 3 0.0210

Apl) Jaa dgaal) Joall B b (gL gailly alall (SR 0 ABal o :(36) Galal)
daaral) pgall A3k aladiuly agldl ¢ gl Gulae g

(1) gisall
Dependent Variable: GDPP
Method: Panel Generalized Method of Moments
Transformation: First Differences
Sample {adjusted): 2003 2019
Periods included: 17
Cross-sections included: 9
Total panel (balanced) observations: 153
Constant added to instrument list
ariable Coefficient Std. Error t-Statistic Prob.
GDPPE(-1) 0. 458060 0223468 2053801 0.0417
TGE 0671336 0 669288 1.003060 0.3175
FlIrW 0368436 0315273 1168625 0.2444
POP -0.925757 0.699020 -1.324365 016874
Effects Specification
Cross-section fixed (first differences)
Mean dependent var -0.110734 S.D. dependent var 4 483936
S.E. of regression 6157436 Sum sgquared resid 5649189
J-statistic 3.051094  Instrument rank 7
ProbiJ-statistic) 0383814
Arellano-Bond Serial Correlation Test
Equation: Untitled
Sample: 1988 2019
Included observations: 153
Test order m-Statistic rho SE(rho) Prob.
AR(1) -3.612917 2461 405627 681.2T79361 0.0003
AR(2) -0 567668 -254. 717607 448 708375 0.5703




Dependent Wariable: SDPP

rAethod: Panel Generalized hMethod of Moments
Transtormation: First Differences

Sample (adjusted): 2003 2019

Periods included: 17

Cross-sections included: 9

Total panel (balanced) observations: 153
Constant added to instrument list

2) g isald

ariable Coefficient Std. Error t-Statistic Proia_

SDRPP{-1) 0. 470425 O 202190 2 326638 00213
SCE 3 2851548 I 2851196 1. 000107 0O_31389
P O FTTF267T5 O_591840 1. 305552 O_ 1937
POP -0 _ 566826 1. 764755 -0 321193 0. 7485

Effects Specification

Cross-section fiked (first differences)

rdean dependent war —O 1107 34 S.0O. dependent war
S.E. of regression 7.8514087 Sum squared resid
J-statistic 0. 450745 INnstrument ramk
Prob{J-statistic) D_Fos219

4_ 453936
QDT 933
(=]

Arellano-Bond Serial Correlation Test
Equation: Untitled

Sample: 1999 2019

Included observations: 153

Test order m-Statistic rho SE(rno) FProb.
AR(1) -2 980974 2673186333 B896.749416 00029
ARZ2) -0.585079 -439.515825 7T951.207716 0.5585

Dependent Variable: GDPP

mMethod: Panel Generalized Method of Moments
Transformation: First Differences

Sample (adjusted): 2003 2019

Periods included: 17

Cross-sections included: 9

Total panel (balanced) observations: 153
Constant added to instrument list

(3) g isaldl

“ariable Coefficient Std. Error t-Statistic Prob.
SDPP(-1) 0. 460754 0231196 1992916 00481
GRE 0. 766632 0. 711035 1.078193 02827
PIMW 0.321401 0332749 0. 965895 0.3357
POP -0 558553 0. 715086 -1.243002 02158
Effects Specification
Cross-section fixed (Tirst differences)
hMean dependent var -0 110734 S.D. dependent var 4. 483936
S E. of regression 6. 208556 Sum squared resid 5911.099
J-statistic 2. 595644 Instrument rank T
Prob{J-statistic) 0. 407996
Arellano-Bond Serial Correlation Test
Equation: Untitled
Sample: 1999 2019
Included obsernvations: 153
Test order m-Statistic rno SE(rno) Prob.
AR(T) -3.646480 2673.828856 T33.261278 00003
AR(2) -0.547510 -275.917405 S03. 949863 0.5840
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Resumé

Cette étude vise a analyser I'impact de la politique de dépenses publiques sur la croissance économique dans 15
pays arabes (Jordanie, Emirats Arabes Unis, Bahrein, Tunisie, Algérie, Arabie Saoudite, Soudan, Oman, Qatar,
Koweit, Liban, Egypte, Maroc, Mauritanie et Yémen) durant la période (1999-2019) en vérifiant la validité de la
loi de Wagner (loi d'augmentation des dépenses publiques) dans ces pays par l'utilisation des tests de racine
unitaire en panel, tests de cointégration de Pedroni et de Johansen Fisher et le test de causalité de Granger basé
sur un modeéle vectoriel a correction d'erreur (VECM), et en testant la relation entre les dépenses publiques et la
croissance économique dans ces pays a l'aide de l'estimateur de la méthode des moments généralisée (MMG)
d'Arellano-Bond (1991). Les résultats principaux peuvent étre résumés comme suit:

-L'existence d'une relation causale & long terme allant de la croissance économique vers les dépenses publiques,
reflétant la validité de la loi de Wagner dans les pays arabes étudiés, car I'amélioration de la performance de
croissance de ces pays contribue a I'expansion des dépenses publiques a long terme.

-Les dépenses publiques totales, les dépenses publiques courantes et en capital ont un impact insignifiant sur le
taux de croissance du PIB réel par habitant de ces pays arabes.

Mots clés: Dépenses publiques, croissance économique, pays arabes, données de panel.

Abstract

This study aims to analyze the impact of public expenditure policy on economic growth in 15 Arab countries
(Jordan, United Arab Emirates, Bahrain, Tunisia, Algeria, Saudi Arabia, Sudan, Oman, Qatar, Kuwait, Lebanon,
Egypt, Morocco, Mauritania, and Yemen) during the period 1999-2019 by checking the validity of Wagner's law
(law of increasing public expenditures) in these countries through the use of panel unit root tests, Pedroni and
Johansen Fisher cointegration tests, and Granger causality test based on vector error correction model (VECM),
and also by testing the relationship between public spending and economic growth in these countries using the
Arellano-Bond (1991) generalized method of moments (GMM) estimator. The main findings can be summarized
as follows:

-The existence of a long-term causal relationship running from economic growth to public expenditures,
reflecting the validity of Wagner’s law in the Arab countries under study, as the improvement in these countries'
growth performance contributes to the expansion of public expenditures in the long run.

-Total public expenditures, government current and capital expenditures have an insignificant impact on real
GDP per capita growth rate of these Arab countries.

Keywords: Public expenditure, economic growth, Arab countries, panel data.



