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Abstract

This study aims to analyze the relationship between
public expenditure on education and economic growth in
Rwanda since 2000 using the (ARDL) model. It is
divided into four sections, the first one deals with the
theoretical analysis of the relationship between education
and economic growth by presenting the most important
previous studies. The second one presents the
measurement model and the data used in the analysis.
The third part deals with the presentation and analysis of
measurement results, while the fourth section comes to
present the conclusion of the study and the most
important recommendations.

The study found a long-term relationship between public
spending on education and economic growth in Rwanda.
It also found that public expenditure on education
positively affects Rwanda's economic growth during the
study period.

Key words: (Public spending on education - Economic
growth —~ARDL Model - Rwanda)
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Autoregressive Distributed Lag Estimates
ARDL(1,1,0,0,0) selected based on Hannan-Quinn Criterion

Dependent variable is DPCY
15 observations used for estimation from 2002 to 2016

B L s S R R R S S S S R S S S R 2 2 2 2 S R T e

Regressor Coefficient ~ Standard Error T-Ratio[Prob]
DPCY(-1) .50885 .22155 2.2968[.041]

DHDI 74.9448 1224.7 .061194[.033]
DHDI(-1) 3029.5 1143.9 2.6484[.029]

DPOP -23.4568 14.0909 -1.6647[.035]

DGOVE -15.5776 7.9188 -1.9672[.005]

DPOLICY 3.4021 2.0221 1.6824[.031]

C 18.5742 15.4780 1.2000[.264]
*hkhkkhkhkkkhkhkkhkhkkkhkhkkhkhkhkhkhkhhkhkkhkhkhhkhkhkhkhkhkhkkhhkhhkhhhkhhkhkkhkhkhkhkhkkhhkhkhkhhhkhhhhkhkhhhkhkhkhhkhihihhiikixk

R-Squared .79941 R-Bar-Squared .64896

S.E. of Regression 17.2780 F-Stat.F(6,8) 5.3136[.017]
Mean of Dependent Variable 33.4519 S.D. of Dependent Variable 29.1620

Residual Sum of Squares  2388.2 Equation Log-likelihood -59.3110

Akaike Info. Criterion -66.3110 Schwarz Bayesian Criterion -68.7892
DW-statistic 2.9420 Durbin's h-statistic -3.5523[.000]

kkkhkkhkhhkkhhkhkkhhkkhhkhhhkkhhhhhkkhhhhhkkhhhkihkkhkhhkhhkhkhkrhkhkhkhkhhkhhhkhhhkhhkhhhkhhhkhkkhkhhkihkkhkhhkikkikkx

Testing for existence of a level relationship among the variables in the ARDL model

B R R R b e S e b R S S S S S S 2 o 2 2 2 2

F-statistic 95% Lower Bound 95% Upper Bound 90% Lower Bound 90% Upper

Bound

6.3137 4.5103 6.2647 3.3797 4.9078
W-statistic 95% Lower Bound 95% Upper Bound 90% Lower Bound 90% Upper
Bound

38.5685 22.5516 31.3237 16.8983 24.5392

Khkkkhkkhkhkhhkkhhkhkkhhkkhhkhkhhkhkhhkihkhkhhkihkhhhkrhkhrhhdhhrhrhhrhrhhihhhhkrhhirhihhirhihhihkiikikx

*** |f the statistic lies between the bounds, the test is inconclusive. If it isabove the
upper bound, the null hypothesis of no level effect is rejected. Ifit is below the lower
bound, the null hypothesis of no level effect can't berejected. The critical value bounds
are computed by stochastic simulationsusing 20000 replications.
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(2) a& Jy2a

Diagnostic Tests

*k*k * %% *k*k * *kk

* % * % *k*k * *kk *k*k

*  Test Statistics * LM Version * F Version *

A:Serial Correlation*CHSQ(1) = 5.7963[.106]*F(1,7) = 4.4084[.074]*
* B:Functional Form *CHSQ(1) = 1.6305[.202]*F(1,7) = .85367[.386]*
* C:Normality *CHSQ(2) = .035683[.982]* Not applicable *

* D:Heteroscedasticity*CHSQ(1) = 10.2180[.001]*F(1,13) = 27.7781[.218]*
AR EAA KR AR AR AR AR R A AR A AR AR A AR A A AR A AR AR AAA KRR AR AR AR A A AR R A AR AR A AR A AR A AAA A Ahrhhdhikx
A:Lagrange multiplier test of residual serial correlation
B:Ramsey's RESET test using the square of the fitted values
C:Based on a test of skewness and kurtosis of residuals
D:Based on the regression of squared residuals on squared fitted values

!l SN Jala ) LSS

Test of Serial Correlation of Residuals (OLS case)

* * k% *k*% *k*% * k% *k*% * * k%

Dependent variable is DPCY

List of variables in OLS regression:

DPCY(-1) DHDI DHDI(-1) DPOP
DGOVE

DPOLICY C

15 observations used for estimation from 2002 to 2016

B e R S S S S 2 2 R S e

*kkkkkkkikkikkikkk

Regressor Coefficient ~ Standard Error
T-Ratio[Prob]

OLS RES(-1) -.80283 .38237
-2.0996[.054]

khkkhkkhkhhkkhhkhkkhhkkhhkhhhkkhkhhkhhkhkhhikhhhhkhhkhkrhkhdhhkrhhhhhhhhhrhhihkkiihhikx

Lagrange Multiplier Statistic CHSQ(1) = 5.7963[.086]
F Statistic F(1,7) = 4.4084[.074]

Autoregressive Conditional Heteroscedasticity Test of Residuals (OLS
Case)

khkkkhkhhkkhhkhkkhhkkhhkhkhhkkhkhhkihkhkhhkihhkhhkrhhihhdhhrhrirhrhhdhhihhihikhhihkiikkx

Dependent variable is DPCY
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List of the variables in the regression:
DPCY(-1) DHDI DHDI(-1) DPOP
DGOVE
DPOLICY C
15 observations used for estimation from 2002 to 2016
EAEAEAAAKAAKAKAKAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AR A A A A A A A AAhhkhkk
Lagrange Multiplier Statistic CHSQ(1)= 1.2834[.257]
F Statistic F(1,7)= .65496[.445]

Jo¥) Ak L3ali(3) e, Jsa

Estimated Long Run Coefficients using the ARDL Approach
ARDL(1,1,0,0,0) selected based on Hannan-Quinn Criterion

xxxxx * *k*% * * k% *k*% *kkk*k*k ***k*k *k*% * * k% **

Dependent variable is DPCY
15 observations used for estimation from 2002 to 2016

B R e R S S S S S R S S R S R e e S

Regressor Coefficient ~ Standard Error T-Ratio[Prob]
DHDI 60.157 3481.0 1.7282[.022]
DPOP -47.7592 28.6055 -1.6696[.034]
DGOVE 31.7168 25.4718 1.2452[.048]
DPOLICY 6.9269 6.1824 1.1204[.035]
C 37.8180 43.9787 .85992[.415]

xxxxx *k*% *k*% * * k% *k*% *kkk*k*k ***k*k *k*% * * k% **

Testing for existence of a level relationship among the variables in the ARDL model
*hkhkkkhkhkhkhkkkhkhkhhkhkkhkhkhkhkhkhkhkhkhkhkhkhkhhkhkhhhkhkhkkhkhhhkhhhkhhkhkhkhhhkhkhkhhhkhhhhhkhhhhkhkhhhhhhiikkx
F-statistic 95% Lower Bound 95% Upper Bound 90% Lower Bound 90% Upper

Bound

6.3137 4.5103 6.2647 3.3797 4.9078
W-statistic 95% Lower Bound 95% Upper Bound 90% Lower Bound 90% Upper
Bound

38.5685 22.5516 31.3237 16.8983 24.5392

AAAAEAIAEAAAAAAAAAAAA A A A AAAAAAA AT A A A AAAAAAA AT A A A A A AAAhhdrErAhAhkhkAAdhiiidirirhhikixkx
If the statistic lies between the bounds, the test is inconclusive. If it isabove the upper
bound, the null hypothesis of no level effect is rejected. Ifit is below the lower bound,
the null hypothesis of no level effect can't berejected. The critical value bounds are
computed by stochastic simulationsusing 20000 replications.

JaY) Bpuad :@M\(4)@§J BELEN

Error Correction Representation for the Selected ARDL Model
ARDL(1,1,0,0,0) selected based on Hannan-Quinn Criterion

S s S S S S o o 2 2 o o 2 2 o
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Dependent variable is dDPCY
15 observations used for estimation from 2002 to 2016

* * *kk * % * %% *k*k * * XXk * % * %%k *

*kk

Regressor Coefficient ~ Standard Error T-Ratio[Prob]
dDHDI18.9448 1224.7 .061194[.043]

dDPOP -23.4568 14.0909 -1.6647[.030]
dDGOVE 15.5776 7.9188 1.9672[.031]
dDPOLICY 3.4021 2.0221 1.6824[.027]
ecm(-1) -56115 .22155 -2.2168[.024]

*hkhkhkkhhkhkhhkkhhkhkhhkhhkhkihkhkhhkihkhhhkihkhkhhkhhkhkihhkhhkihhhhkkhhhhhhhhkhhkkhkhhihkkhkhhkihkikhkkikx

List of additional temporary variables created:

dDPCY =DPCY-DPCY(-1)

dDHDI = DHDI-DHDI(-1)

dDPOP = DPOP-DPOP(-1)

dDGOVE = DGOVE-DGOVE(-1)

dDPOLICY = DPOLICY-DPOLICY(-1)

ecm =DPCY -60.157*DHDI +47.7592*DPOP - 31.7168*DGOVE -
6.9269*DPOLICY -

37.8180*C
*hhkkkhkhkkhkhkkkhkhkkhkkhkkkhkhkkhkhkkhhkhhkhkhkhkkhkhkhkhhhkhkhkkhhkhhkhkhhkkhhhkhkhkhkhkhkhhhhkhhhkhhhkhhhhhkhhhhhkikx
R-Squared .75463 R-Bar-Squared 57061
S.E. of Regression 17.2780 F-Stat.F(5,9) 4.9209[.019]

Mean of Dependent Variable .50687 S.D. of Dependent Variable 26.3674
Residual Sum of Squares 2388.2 Equation Log-likelihood -59.3110
Akaike Info. Criterion -66.3110 Schwarz Bayesian Criterion -68.7892
DW-statistic 2.9420

*hkkkhkkhkkhkhhkkhhkhkhhkkhhkhkihkkhkhhkihkkhkhhkrhhhhhhhkrhkhdhhhhhhhhhhhhkhhhhhkkhhhihihhihkikhix

R-Squared and R-Bar-Squared measures refer to the dependent variable

dDPCY and in cases where the error correction model is highly

restricted, these measures could become negative.

Testing for existence of a level relationship among the variables in the ARDL model
*khhkkkhkhkhkhkkkhhkkhhkhkhkhkkhkhkhkhkhkhhkhkhkhkhhkhkhhkhkhkhkkhkhkhhkhhhkhhkhkhhkhkhkhkhhhhkhhhkhhhkhhhhhkhhihhik
F-statistic 95% Lower Bound 95% Upper Bound 90% Lower Bound 90% Upper
Bound

6.3137 4.5103 6.2647 3.3797 4.9078
W-statistic 95% Lower Bound 95% Upper Bound 90% Lower Bound 90%
Upper Bound

38.5685 22.5516 31.3237 16.8983 24.5392

*hkkkhkkhkhkhhkkhhkhkkhhkkhhkhhhkkhkhhkihkhhhkrhkhhkhkrhkhdrhrhhdhkihhhhrhhihhdhhihirhihhihkiihhiikx

If the statistic lies between the bounds, the test is inconclusive. If it isabove the
upper bound, the null hypothesis of no level effect is rejected. Ifit is below the lower
bound, the null hypothesis of no level effect can't berejected. The critical value
bounds are computed by stochastic simulationsusing 20000 replications.
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Principal Components Analysis
AEAAAAAAKAKAKRAAAAAAAAAAAAAAAAAAAKAAAAAAAAA AR A AAAAAAAA A A A A A AAAAhdhhiihhikkx

Estimation period from 2000 to 2016, 17 observations.

List of 3 variables included in the principal components analysis:
TR INF GC
List of 3 non-zero eigenvalues in descending order:

443.3896 40.1109  9.5639
Cumulative Eigenvalues:

443.3896 483.5005 493.0644

Percent Cumulative Eigenvalues:

89.9253  98.0603 100.0000

The number of chosen principal components is 3.

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AR A A AA A hhhhhhhhhhhixx

List of eigenvectors (factor loadings) associated with non-zero eigenvalues:
TR INF GC

PC 1 42976  -.89830 .091465

PC_2 55007  .34080 .76242

PC_3 -71605 -27735 .64059

Policy Index=-0.89830*INF+0.42976*Trade+0.091465*GC

bl daild
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