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Analysis of the causal relationship between public spending and
economic growth in Egypt: (1990-2018)

Prof. Hosny Hassan Mahran Maher Abd El-razek
Professor of Economics Abd El-razek Abd El-azez
Former Dean of Faculty of Commerce
Benha university

Abstract:

This study try to test the causal relationship between government
spending and economic growth in Egypt, during the period (1990 - 2018), using
the cointegration model, in addition to causality tests. The study concluded that
there is a unidirectional causal relationship (from growth to government
spending), and that there is a co-integration between the two variables in the
long run, which supports the “Wagner” hypothesis within the Egyptian
economy.

The results of estimating the causal relationship denote to Granger's
concept indicated the existence of causality in one direction, that is: "changes
in economic growth cause changes in government spending within the Egyptian
economy." It also became clear that the impact of economic growth on
government spending in the long run differs from that in the short run. The
results proved that: (17%) of short-run errors are corrected automatically over
time to achieve long-run equilibrium, meaning that it requires approximately
(six years), which is a slow response to achieve equilibrium values for variables
in the long run.

Keywords: Government spending, Economic growth, Wagner's law, Keynes'
hypothesis.
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Barro, R. J. (1991). Economic Growth in_a Cross-section of Countries. Quarterly

Journal of Economics. Vol. 106. No. 2. pp. 407-43.

Barro, R. J. (1990). Government spending in a simple model of endogenous growth.

Journal of Political Economy 98. 103-125.

Barro, R. (1989). “A Cross - Country Study of Growth, Saving and Government,”

NBER Working Paper No. 2855

5 Kamps, C. (2004). New Estimates of Government Net Capital Stocks for 22 OECD

Countries 1960-2001. IMF Working Paper. No. 04/67.
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Lindauer, David L & Velenchik, Ann D, 1992. ""Government Spending in Developing
Countries: Trends, Causes, and Consequences,” The World Bank Research Observer,
World Bank Group, vol. 7(1), pages 59-78, January.

Taylor, Lance. 1985. A Stagnationist Model of Economic Growth." Cambridge Journal
of Economics 9: 383-403.

Taylor, Lance. 1988. Varieties of Stabilization Experience. Oxford: Clarendon Press.
Khairul, S. B. H. (2011). The Association between Government Expenditure and
Economic Growth in Malaysia.Master of Science in International Cooperation Policy,
Ritsumeikan Asia Pacific University.

3 Khairul, S. B. H. (2011). The Association between Government Expenditure and
Economic Growth in Malaysia. Master of Science in International Cooperation Policy,
Ritsumeikan Asia Pacific University.

Basil Dalamagas, 2000. '"Public sector and economic growth: the Greek
experience,” Applied Economics, Taylor & Francis Journals, vol. 32(3), pages 277-288.
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4+ Khairul, S. B. H. (2011). The Association between Government Expenditure and
Economic Growth in Malaysia.Master of Science in International Cooperation Policy,
Ritsumeikan Asia Pacific University.

Ahmed, N and Ahmed, F. (2005) “Does Government Size Matter: A case study of D-8
member countries” Pakistan Economics &Social Review volume XLIII, No.2, PP.199-
212

* Yasin, M. (2000). Public Spending and Economic Growth: Empirical Investigation of
Sub-Saharan Africa. Southwestern Economic Review , 1-10.

4+ See the following:- 2

Chobanov, D. and Mladenova, A. (2009), What is the  Optimal Size  of
Government?, Institute for Market Economics, available at:
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2016).

Edward Nketiah-Amponsah, 2009. ""Public spending and economic growth: evidence
from Ghana (1970-2004)," Development Southern Africa, Taylor & Francis Journals,
vol. 26(3), pages 477-497.

4 Maingi, J. N. (2017). The Impact of Government Expenditure on Economic Growth
in Kenya (1963-2008). Advances in Economics and Business, 5(12), 635-662.

J. N. Muthui G. Kosimbei James N. Maingi G. K. Thuku (2013) The Impact of Public
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Ram, R. (1986). Government size and economic growth: A new framework and some
evidence from cross-section and time-series data. The American Economic Review,
76(1), 191-203.

Landau, D. (1986). Government and economic growth in the less developed countries:
an empirical study for 1960-1980. Economic Development and Cultural Change, 35(1),
35-75.

Barro, R. J. (1990). Government spending in a simple model of endogeneous growth.
Journal of political economy, 98(5, Part 2), 103-125.

Barro, R. J. (1991). Economic growth in a cross section of countries. The quarterly
journal of economics, 106(2), 407-443.

Gwartney et al., 1998Gwartney, J., Lawson, R. & Holcombe, R. (1998). The Size and
Functions of Government and Economic Growth, Joint Economic Committee,
Washington, D.C., April.

Folster, Stefan; Henrekson, Magnus (1998) : Growth Effects of Government
Expenditure and Taxation in Rich Countries, IUl Working Paper, No. 503, The
Research Institute of Industrial Economics (1Ul), Stockholm
https://www.econstor.eu/bitstream/10419/95039/1/wp503.pdf

Engen, E. and J. Skinner (1992), “Fiscal Policy and Economic Growth”, National
Bureau of Economic Research Working Paper No. 4223,

Dar, A., & AmirKhalkhali, S. (2002). Government Size, Factor Accumulation, and
Economic Growth: Evidence from OECD Countries. Journal of Policy Modeling, 24(7-
8), 679-692. DOI: https://doi.org/10.1016/S0161-8938(02)00163-1

Chen, S. T. & Lee, C. C. (2005). Government size and economic growth in Taiwan: A
threshold regression approach, Journal of Policy Modeling,27 ,1051 -1066 .

Christoph A. Schaltegger and Benno Torgler, June 2006, Growth Effects of Public
Expenditure on the State and Local Level: Evidence from a Sample of Rich
Governments , Applied Economics 38(10):1181-1192
https://www.researchgate.net/publication/24075708 Growth Effects of Public Expe
nditure on the State and Local Level Evidence from a Sample of Rich Govern
ments

Antonio Afonso & Davide Furceri, 2008. ""Government Size, Composition, Volatility
and Economic Growth," Working Papers Department of Economics 2008/04, ISEG -
Lisbon School of Economics and Management, Department of Economics,
Universidade de Lisboa

Romer, C.D., and D.H. Romer, 2010, “The Macroeconomic Effects of Tax Changes:
Estimates Based on a New Measure of Fiscal Shocks,” American Economic Review, Vol.
100, pp.763-801.
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Romer, C.D., 2011, “What Do We Know About the Effects of Fiscal Policy? Separating
Evidence From Ideology,” Hamilton College, November 7, 2011.

Hamzah, K.B. (2011), “The association between government expenditure and economic
growth in Malaysia”,.

Churchill, Sefa Awawoyi & Yew, Siew Ling & Ugur, Mehmet, 2015. "Effects of
government education and health expenditures on economic growth: a meta-
analysis,"” Greenwich Papers in Political Economy 14072, University of Greenwich,
Greenwich Political Economy Research Centre.

4 Bairam, E. (1990) Government Size and Economic Growth: The African Experience
1960-85. Applied Economics, 22, 1427-1435.
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4 See the following:- ¢

Grossman, J. "Government and Economic Growth: A Non-Linear Relationship."
Public Choice 56 (1988): 193-200.

Grossman, P.J. (1990) Government and Growth: Cross-Sectional Evidence. Public
Choice, 65, 217-227.http://dx.doi.org/10.1007/BF00204946

4 Conte, M. A., & Darrat, A. F. (1988). Economic Growth and the Expanding Public
Sector: A Re-Examination. The Review of Economics and Statistics, 70(2), 322-330.
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4 Falvey RE, GemmeHl N (1988) Government size and economic growth. Mimeo,
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Koori, C. G. (1984). The existence and nature of crowding out effect in kenya Doctoral
dissertation, University of Nairobi).

Stephen Lippmann , Amy Davis , Howard E. Aldrich , (2005), Entrepreneurship and
Inequality , Research in the Sociology of Work 15:3-31

5 See the following:- ¢

Engen, E. and J. Skinner (1992), “Fiscal Policy and Economic Growth”, National
Bureau of Economic Research Working Paper No. 4223.

Romer, C.D., and D.H. Romer, 2010, “The Macroeconomic Effects of Tax Changes:
Estimates Based on a New Measure of Fiscal Shocks,” American Economic Review, Vol.
100, pp. 763-801.

5 Romer, C.D., 20115 “What Do We Know About the Effects of Fiscal Policy?
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Jsa¥ e i sl n5 Y i llrall 03¢ 5 Sl el ;Y1 5 il alal pans e Laily Ja5 Y L3 S
20l _yuaiall G 8Nall sl s 55 manil Al ol JLial 4030 13 ¢ s Bl 5) 293 s

e a5 oladl (8 s Ao dsa 5 Fay (s o yide JalSS 2 ga s O e il s dly
ks Lagin A Ao dsm g pie Jiny (i G e JalSE 2 5a 5 pie O it Uil J8Y)
Mt el e il Cpipalal (i etk sk e O el e ) Qliladas Lpal calS13) ¢ ol yal
4 Al ALl Aialy il i) Cpant (S LA e Al e slaall e (5 giad Y ALl culs
) (3% S puaial) Canns J o1 il o J sk ALl o4
oSy baae il Cllaeall Aibian ) Al ekl sdlill) (a2 g 73 gall) gasd <Ll
et i il Las ) 65 ¢ pualie Bae () Lgapads

rl puiall dala 31 Jaleall laal) Jaladl) zilis

GDP EXP
Mean 4.385393 29.16669
Median 4.471744 29.09690
Maximum 7.156284 34.94393
Minimum 1.125405 24.11378
Std. Dev. 1.601543 2.670874
Skewness -0.133919 0.111727
Kurtosis 2.320859 2.453400
Jarque-Bera 0.644005 0.421350
Probability 0.724697 0.810037
Sum 127.1764 845.8339
Sum Sq. Dev. 71.81836 199.7398
Observations 29 29

2 (CsSaad)) L) R ol L) ilis -
Ol G JLEAY) GBadal o) pa (e Lgale Jsaanll o3l Ailaa Yl il () J gaad) i s
(I JLEAY) il A (e s %0 Aysina 5 stse e Jia) JS0 s all 2l Gy LS o5 sl die
wumdéiaw\ﬁﬁ\di)w;g) (s i o gsiady b e e dyie 3l Judlud) Gf ey
) gall 3 shadll g 040 (pa HSY) z o~ Juaa¥) ad sa daxiill ol ) lasg (MackinnonJZ;J;J\ aaal)
Agmall s 30 JuSball 591 Al (g 35l die i) cp LAY Gudai o

AYTOVA Ga @Y AAY alaiy dila o) AgSal) ¢ laady) Jalad ) Jaaa ¢g 10 3 gana (4
5) Granger, C.W. (1988}. "'Some recent development in a concept of causally'* Journal
of econometrics. VOI:39, p:202.
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205 iaal) die Ban gl Hia el LA il

UNIT ROOT TEST TABLE (PP)
At Level
GDP2 EXP2

\With Constant t-Statistic -3.1401 -3.6828
Prob. 0.0349 0.0102

*% *%
\With Constant & Trend t-Statistic -3.0570 -3.7203
Prob. 0.1357 0.0375

no *%
\Without Constant & Trend t-Statistic -0.9817 0.3648
Prob. 0.2842 0.7831

n0 n0

UNIT ROOT TEST TABLE (ADF)
At Level
GDP2 EXP2

\With Constant t-Statistic -3.5334 -3.5662
Prob. 0.0151 0.0134

*%* *%
\With Constant & Trend t-Statistic -3.4767 -3.6345
Prob. 0.0631 0.0448

* *%
\Without Constant & Trend t-Statistic -0.9817 0.1437
Prob. 0.2842 0.7196

n0 n0

Sl JLEAY) Gadai 6l (e Lgle Jgeanll & il dilian ) miliil) Ml Jgaadl sy

el G ) ilial) 5al 960 A sina (5 sie vie JLia) JShAa jall il ey LS ¢ A5V (35 il e

Oe el ST 4 sundll i) G liie b ell 5) 63 e (1Y) da )l (e (55 8l (3 sk (e A gl dia )

I &l %0 e yuad) zoall Jia¥) ad s dagill sl e Les o(Mackinnon 2 da sl 4l
M L8 da il e ALalSia " & pudial! Luie Jf feulead)

A9 (Bl N Ban gl s il LAA) gl

At First Difference
d(GDP2) d(EXP2)
\With Constant t-Statistic -7.3481 -7.2656
Prob. 0.0000 0.0000
*k%k *kk
\With Constant & Trend t-Statistic -7.2277 -6.7566
Prob. 0.0000 0.0000

A
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*k%k *%k%k
\Without Constant & Trend t-Statistic -7.4595 -7.4357
Prob. 0.0000 0.0000

*kk *k%k

At First Difference

d(GDP2) d(EXP2)
\With Constant t-Statistic -7.8713 -6.1184
Prob. 0.0000 0.0000

*kk *k%k
\With Constant & Trend t-Statistic -7.7175 -6.3572
Prob. 0.0000 0.0001

*k%k *%%k
\Without Constant & Trend t-Statistic -8.0054 -6.3435
Prob. 0.0000 0.0000

*k%k *%%k

VAR Sl Hlass¥) #2393l P glay) ol 8 dae st iy & yidial) JalKil) dgy jla gudat ]

s (Lag-Length) shlal) < yid aas jLad) - ¥

VAR gilai JS i et P lidl 3850 o) . Akaikes Schwarz s bse padiud P sl
Jeal) e iy (Aaalai®Y) Ay il danilly Jsiall SV el sa5) h () 0 oo el il il
DLEAY il o5 adde 5 3 gaill Ul il 38 A < s FPE, HQ, SC, AIC Jalae dag i o
bl aaS glhay) <l i A ) 8 & il Jalsl

VAR Lag Order Selection Criteria

Lag LogL LR FPE AIC SC HQ

0 -85.82863 NA 14.71727 8.364631 8.464110 8.386221
1 -76.62356 15.78012 8.998805 7.868910 8.167345 7.933678
2 -73.97933 4.029302 10.39071 7.998031 8.495423 8.105978
3 -63.02027 14.61209* 5.542636 7.335263 8.031612 7.486389
4 -60.07397 3.367190 6.541446 7.435617 8.330922 7.629921
5 -57.95443 2.018611 8.758435 7.614708 8.708969 7.852191
6 -49.87933 6.152463 7.159899 7.226602 8.519821 7.507264
7 -44.21434 3.237136 8.319932 7.068032 8.560207 7.391872
8 -21.38809 8.695712 2.372136* 5.275056* 6.966188* 5.642075*

Lﬁ‘ céjy\a;)ﬂ\w&&éhéc)gﬁadsdi@bﬁ\ céghd\léd;}\)l;)\_ﬁs\;)abbjs

* indicates lag order selected by the criterion

e jidial) JalSil) el Loid) il ¥
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Date: 12/30/23 Time: 21:33

Sample (adjusted): 1998 2018

Included observations: 21 after adjustments
Trend assumption: Linear deterministic trend
Series: GDP2 EXP2

Lags interval (in first differences): 1 to 7

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None * 0.925933 58.77675 15.49471 0.0000
At most 1 * 0.178078 4.118303 3.841466 0.0424
Trace test indicates 2 cointegrating eqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
*MacKinnon-Haug-Michelis (1999) p-values
Unrestricted Cointegration Rank Test (Maximum Eigenvalue)
Hypothesized Max-Eigen 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None * 0.925933 54.65845 14.26460 0.0000
At most 1 * 0.178078 4.118303 3.841466 0.0424
Max-eigenvalue test indicates 2 cointegrating eqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
*MacKinnon-Haug-Michelis (1999) p-values
Unrestricted Cointegrating Coefficients (normalized by b*S11*b=l):
GDP2 EXP2
-4.513916 -0.476277
0.081787 -0.917225
Unrestricted Adjustment Coefficients (alpha):
D(GDP2) 0.647182 0.134594
D(EXP2) -0.559649 0.295885
1 Cointegrating Equation(s): Log likelihood -23.44724

Normalized cointegrating coefficients (standard error in parentheses)

Va
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GDP2 EXP2
1.000000 0.105513
(0.02594)
Adjustment coefficients (standard error in parentheses)
D(GDP2) -2.921324
(0.74235)
D(EXP2) 2.526207
(1.45104)

il Grgamdi g Ooladd yod) Sidms

Date: 12/30/23 Time: 21:34

Sample (adjusted): 1998 2018

Included observations: 21 after adjustments
Trend assumption: Linear deterministic trend
Series: EXP2 GDP2

Lags interval (in first differences): 1 to 7

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None * 0.925933 58.77675 15.49471 0.0000
At most 1 * 0.178078 4.118303 3.841466 0.0424
Trace test indicates 2 cointegrating eqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
*MacKinnon-Haug-Michelis (1999) p-values
Unrestricted Cointegration Rank Test (Maximum Eigenvalue)
Hypothesized Max-Eigen 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None * 0.925933 54.65845 14.26460 0.0000
At most 1 * 0.178078 4.118303 3.841466 0.0424
Max-eigenvalue test indicates 2 cointegrating eqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
*MacKinnon-Haug-Michelis (1999) p-values
Unrestricted Cointegrating Coefficients (normalized by b*S11*b=I):
EXP2 GDP2
0.476277 4513916
0.917225 -0.081787
Unrestricted Adjustment Coefficients (alpha):
D(EXP2) 0.559649 -0.295885
D(GDP2) -0.647182 -0.134594
1 Cointegrating Equation(s): Log likelihood -23.44724
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Normalized cointegrating coefficients (standard error in parentheses)

EXP2 GDP2
1.000000 9.477511
(1.07389)
Adjustment coefficients (standard error in parentheses)
D(EXP2) 0.266547
(0.15310)
D(GDP2) -0.308237
(0.07833)

D) ABMal) LSA) il -0

DLl ALl axy 5 A 3 5haaS Al jall Jae ol ppniall (Ll s dpadl 4830 jlaal

4aia Gbyxs aa8) el el ) LA Gallaty g ol yuatall AaiDlall 8 gaall HLiidly g, & yidall JalSil)
PRESTOSR Q\\):\é:\.d\ e\dﬁu\ X Gl WS cug):\a_\.d\ &l Caay Lgﬂ\ olasy) ‘_,,_ﬂ.ﬁ VAR ‘_,,_"\\J Jlaad)
Y 35l Lo W) e dalin UL 5 (L)) Haiall HlasaW) Jeag 38 ) 58N ddia il (Y (6l
O Al) A8yl s L) \.1,_1);\ () pzial) G A8l olad) pasil cdwu‘_gc el Gl il
e ) G gadll 22 Al & E-Views GAL'U.; alaaiuly Mg paa o LﬁJLAﬁY\ gaill g QEAJSAS‘ oy

p o) dgmaal) LA il
Pairwise Granger Causality Tests

Date: 12/30/23 Time: 21:36
Sample: 1990 2021

Lags: 1

Null Hypothesis: Obs F-Statistic Prob.
GDP2 does not Granger Cause EXP2 28 3.12292 0.0894
EXP2 does not Granger Cause GDP2 0.40794 0.5288

Y0 (ya Bl zad) Jaia¥) ad o) ) ode Jgaadl b Apad) ABdlall jadil) milil judd Cua

A0 i s (5 By gall) B Sl pdl) G 2 AD (e @i Lilaa) (F) dalaa 4 gina iz Las

& ) s ¥ o g5 GUTY) B Skl of Lady a9 GUATY) S Ualad) & o4l o] a
M) Al Liinal) 556N NS 5 paal) il i b olaiBy] gall| 4 Aalat

Uiy Gl migal ot —
sladl 48 jaay il Al Jae @ said) g JaY) Ao O fde el ADle dgay (e U aag
CSas Al Al Cpe cangdl s AUl )y satiall g il ) gxiall aaad Cua cleigs Lasd il
f s Lot Jiai il s 30 e Jslatll 35 555 (VECM) Uatll misanal z3sad s
Uatll =i saua Jalas 5 (Jis shall Ja¥) clalas) Undl) st dloles 3 Jiis ) cuilad) -
.(CointEq1)
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Vector Error Correction Estimates

Date: 12/30/23 Time: 21:46

Sample (adjusted): 1993 2018

Included observations: 26 after adjustments
Standard errors in () & t-statistics in [ ]

Cointegrating Eq: CointEql

EXP2(-1) 1.000000

GDP2(-1) 2.867579

(0.75162)

[ 3.81520]

C -42.08540
Error Correction: D(EXP2) D(GDP2)
CointEql -0.167093 -0.195129
(0.12223) (0.06107)
[-1.36699] [-3.19510]
D(EXP2(-1)) -0.339659 0.126451
(0.19190) (0.09588)
[-1.76999] [1.31887]
D(EXP2(-2)) -0.126946 0.136821
(0.16323) (0.08155)
[-0.77772] [1.67769]
D(GDP2(-1)) 0.337945 0.310535
(0.39181) (0.19576)
[ 0.86253] [ 1.58633]
D(GDP2(-2)) 0.144708 0.446326
(0.32393) (0.16184)
[0.44673] [2.75779]
C -0.112508 -0.049883
(0.44298) (0.22132)
[-0.25398] [-0.22539]
R-squared 0.290169 0.433121
Adj. R-squared 0.112712 0.291401
Sum sq. resids 98.63511 24.62198
S.E. equation 2.220756 1.109549
F-statistic 1.635146 3.056175
Log likelihood -54.22570 -36.18446
Akaike AIC 4.632746 3.244958
Schwarz SC 4.923076 3.535288
Mean dependent -0.185920 0.033010
S.D. dependent 2.357590 1.318093
Determinant resid covariance (dof adj.) 5.788622
Determinant resid covariance 3.425220
Log likelihood -89.78996
Akaike information criterion 7.983843

vy
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Schwarz criterion 8.661279

4 gina (5 gia dis TR Y <l (Cointqu) Uady Gual Jalaa ui se Jedadl yesdis

%o

O 5§ o el e L3l Leagsaa wis el Ja¥) sUadl e LuE (%VY) ) sines 13
ot (el B die 5 < s aad i L) A (0,A0) s llais ad ol skl JaY)
s skl Ja¥) A A5 5 agacsd § sl Ak Aulaia

Fosaadll Ja¥l cldes 8 Jidis 1 S Cailad)

o e et Al Alalaall BAS Al pall & jeatie aal glue c¥alae 232 e Jiasti o geall e
P sl e cAliid) ol jsxiall g alil) saial aaai gl (Al

VAR Model - Substituted Coefficients:

D(EXP2) = - 0.479151688584*( GDP2(-1) + 0.348726189647*EXP2(-1) - 14.6762808917
)+  0.337945384464*D(GDP2(-1))  +  0.144707646453*D(GDP2(-2)) -
0.339659375783*D(EXP2(-1)) - 0.126945601334*D(EXP2(-2)) - 0.112507941072 (1)

(G.J}qﬂ\ 4 lia J\_\:\;;\) P IV=EN Gﬁjaﬂ\ (‘LSLSE:’ @ Jiai g &l ilall -

el el S el ) a ol e i cLsal 68 23 salll assfl aadind il lad) sac ollia

:(Roots Test) saa gl jda Lad) -
Inverse Roots of AR Characteristic Polynomial

15

1.0

0.5

0.0 . °

-0.5

-1.0 -

-1.5 T T T T T
-15 -1.0 -0.5 0.0 0.5 1.0 15

\&




VoV E Sl saa St sl gl g Colaad 33 koo

a8 sl agan o Y Al Euy) s Giag el VECM z3sas o oDlel JS8l (e i

Baal 93 8 Jagaa A o Jala

SN IPY WO Rt YON R P S SICH DA POY SPPRRS INCIPINDE F A B SNP U PINER I PO
1

. G&M

Roots of Characteristic Polynomial
Endogenous variables: EXP2 GDP2
Exogenous variables:

Lag specification: 1 2

Date: 12/30/23 Time: 21:50

Root Modulus
1.000000 1.000000
0.654615 - 0.543361i 0.850742
0.654615 + 0.543361.i 0.850742
-0.636839 0.636839
-0.214078 - 0.346485i 0.407286
-0.214078 + 0.346485i 0.407286

VEC specification imposes 1 unit root(s).

(LM Test) :pUaddU A4 Jalis ) Laid) -

VEC Residual Serial Correlation LM Tests

Null Hypothesis: no serial correlation at lag order h
Date: 12/30/23 Time: 21:51

Sample: 1990 2021

Included observations: 26

Lags LM-Stat Prob
1 1.578970 0.8126
2 1.172972 0.8825

Probs from chi-square with 4 df.
sic 0.05 o Sl &gl (F) selias) ol Jiiall Jlaay) of oDlel Joaall DA (e Jaads

I3

LeUaaU

(Normality Test) ‘ﬁ"\ gall ‘ﬁ‘s.‘h:\ & gil) lad) -

VEC Residual Normality Tests
Orthogonalization: Cholesky (Lutkepohl)

o sall Uadl) mami zhges aladinly Silall 6 ki) dulpad) led i ¢ s Sug o gile u) T
VY Ga cdlee Y1 s Jlall claleal dlae (Y 43T = Y 444) 55l A (VECM)
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Null Hypothesis: residuals are multivariate normal
Date: 12/30/23 Time: 21:52

Sample: 1990 2021

Included observations: 26

Component Skewness Chi-sq df Prob.
1 0.351625 0.535774 1 0.4642
2 -0.130531 0.073833 1 0.7858
Joint 0.609607 2 0.7373
Component Kurtosis Chi-sq df Prob.
1 3.338456 0.124098 1 0.7246
2 2.995682 2.02E-05 1 0.9964
Joint 0.124119 2 0.9398
Component Jarque-Bera df Prob.
1 0.659873 2 0.7190
2 0.073853 2 0.9637
Joint 0.733726 4 0.9471

Asnia i) (b yi g aaall Agaa ji JiS (A guadll (Jarque—Berra) dusd 4 giae PIA (e Jisladll (586
peosl i e masadll Bs ol L oagsahall acs sl a gl Aluda o G i S5 Al
. skl

:(Variance Decomposition) (bl <l sSa Julat 3>

G 5z 3 saill Ol yxia g yidia JSI il A ool ot e Capatll o) Jolas Blaf axaiud

ania 8 aal ol Jalxall (¥ 5 VAR zasai 8 a2 @l priall a8y i) b osuil) Uad ) o sry

Al ey e Lo ppagil Lady) 1o c_al_u PRENIVE IR ‘ga}@aﬁuﬁ%)@\ Lﬂ;\.ﬂ\ Dlaaay)
0 Ay il niall 3 gry o) Gl laia g ez sail & Aliall O el & ) Und

s a8y gaill g 0 9ot} FENL aldd) Gl Undld cpll) 4 ot Aot : ) J gl iy
Coelal um il Und (s il 3 pailall algnd dansi 3 50e S (i ymy Cus a1 ) Ol jdial
A iy o sSall BEY) 3 sl uiia o ¢ U Jsandl 8 5 sl sl i S Jalad L) il

B dl A Lal) (3) ) U Glas duaygr B (ial) LI ana B LalaiBY) il i) i o Aaall Sl (7
JEA ga a1 ) el ol asmd) YV alaall (A gildl) g ApalaiBy) aglall ddiad daaly Adya (Y4 042144 )
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Variance Decomposition of EXP2:

Period S.E. EXP2 GDP2
1 2.220756 100.0000 0.000000
2 2.496047 99.62436 0.375644
3 2.765895 97.60577 2.394226
4 3.093451 93.64059 6.359414
5 3.388343 90.12236 9.877638
6 3.667587 87.93411 12.06589
7 3.924298 87.29439 12.70561
8 4.155836 87.46710 12.53290
9 4.368915 87.92925 12.07075
10 4.567028 88.32957 11.67043

Cholesky Ordering: EXP2 GDP2

Ay, o oSal) GLETY) pata 8 COR Y of ol s LR ilii & e i) cadde ol
piiall bl pLbs/ o YA ) oa 5 puiled] Lid) 6 Jia Cun cdeadi piiad] () gl
Meludi

slgidiBlia g pilil)

sl DA ¢ uae b ol gaill 5 o sSall 3T Apnnal) AL LAl dud Ll s
Al @l ey 2Ly o il JalSall 23 gas aladiuly @llig (YA = V444)

&V ool saill (pa) G priall G olaiV] Apalal A 3D sy Al ol il g g

dnm 8 ae s Lea cJaghll JaY) 8 cposiall (@ e JalS5 2 5a () a5 LS o (o0 Sl (3La3Y)
ceesSall B i N @ oad) sa alaB®Y) gl of o s Al e 8 il

o sSall B (5 sine ad 5 Y g3% obai®Y) salll Jare gl of ol solay) Apalal Apsad) >

Ghidl 5 sl lalll & dala g a5l e sl 2 aie @il L l3a g L eae B
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