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Abstract

The thesis analyzes the determinants of migrant financial
transfers in 20 developing countries over the period 1990-
2023, using the PANEL-ARDL model. The results show that
remittances are influenced by demographic and economic
tactors. Population growth has a positive long-term effect and
a negative short-term effect. Inflation negatively aftects
remittances by reducing migrants’ incentives to send money.
Loans to the private sector and capital account liberalization
have a positive impact, while the eftfect of interest rates is
positive but weak. The study highlights the importance of
economic stability and an attractive investment environment

to encourage remittance flows to developing countries
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(Books):

1. Achenbach, R. Return Migration Decisions: A Study on Highly
Skilled Chinese in Japan. Book. Wiesbaden, Germany: Wiesbaden
Press. 2015.

2. Alain Pirotte. Econométrie des données de panel: Théorie et

Application. Book. Edition Economica. France. 2011.

3. Mamo Verbeek. A Guide to Modern Econometrics (5th edition).
Book. Kindle Edition. 2017.

4. Regis Bourbonais. Econométrie. Book. Dunod. France. 2015.

5. Patrik Sevestre. Econométrie des données de panel. Book. Dunod.

Paris, France. 2002.

6. Michel Lubrano. Cours des séries temporelles. Book. Université de

Paris. Paris, France. 2005.

7. Hillel Rapoport Frédéric. The Economics of Migrants' R emittances
(Volume 2). Book. Altruism and Reciprocity. No publisher provided.
No year provided.

8.Hillel Rapoport Frédéric. The Economics of Migrants' R emittances
(Volume 2). Book. Altruism and Reciprocity. No publisher provided.
No year provided
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(Journal Articles:

1. Gibson, D. McKenzie. The microeconomic determinants of
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from the Pacific. Journal Article. Journal of Development Economics.

2011.

2. Lucas, Stark, Oded. Motivations to Remit: Evidence from
Botswana. Journal Article. The Journal of Political Economy. 1985,
Pages: 18.

3. Abbas, Massoud. What determines remittances to Pakistan? The role

of macroeconomic, political, and financial factors. Journal Article.

Journal of Policy Modeling. 2017. Pages: 1-13.

4. Christian Dustmann. R eturn migration, wage differentials, and the

optimal migration duration. Journal Article. Econstor. 2001,

5. Christian Dustmann. R eturn migration, uncertainty and
precautionary savings. Journal Article. Journal of Development

Economics. 1997. Pages: 298.

6. Carling, J. The determinants of migrant remittances. Journal Article.

Oxford Review of Economic Policy. 2018. Pages: 582-592.

7. Coiftard, M. The determinants and macroeconomic impacts of
migrant remittances. Journal Article. University of Grenoble. France.

2011.
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8. Doe, J. The impact of global crises on remittances. Journal Article.

Journal of Development Economics. 2008.

9. Edward ].T., Vogel S., Adelman I. Life in a Mexican Village: A Sam
Perspective. Journal Article. Journal of Development Studies. 1988,

Pages: 6-25.

10. Ronald Ravinesh Kumar. Exploring the interactive eftects of
remittances, financial development, and ICT in Sub-Saharan Africa: an
ARDL bounds approach. Journal Article. Economic and Sustainable
Development. 2012, Pages: 217.

11. Nekby, L. The emigration of immigrants, return vs onward

migration. Journal Article. Journal of Population Economics. 2006.

Pages: 197-226.

12. Tapia, S. Euro-Mediterranean migration system: effects of

remittances. Journal Article. Constantine University. Algeria. 2008.
Master's Dissertation and Doctoral Theses

1. Nicolas, Y. The macroeconomic effects of remittances in the
countries of origin of migrants: PhD Thesis in Economic Sciences.

Dissertation. University of Bordeaux. France. 2017.

2.].-P. Cassarino. Theorising Return Migration: The Conceptual
Approach to Return. Book Chapter. Theorising R eturn Migration:
The Conceptual Approach to Return. 2004. Pages: 257.

3. Marieke van Houte. Return Migration to Afghanistan: Moving Back

or Moving Forward? Dissertation. Palgrave Macmillan. UK. 2016.
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Online Articles):

1. Claudio Araujo. Macroéconométrie, trajectoires et fluctuations de
long terme des phénomenes. Online Article. CERDI. France. 2020.
Retrieved from [http://www.cerdi.org/claudio-

araujo/perso|(http://www .cerdi.org/claudio-araujo/perso).

2. World Bank. Migration and Development. Online Article. World
Bank. Washington. 2018. Retrieved from
[https://data.worldbank.org/indicator/BX. TRF.PWKR .DT.GD.ZS](ht
tps://data.worldbank.org/indicator/BX. TRE.PWKR .DT.GD.ZS).
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Cross-Section Dependence Test

Series: PPG

Mull hypothesis: Mo cross-section dependence (correlation)

Sample: 1990 2023

Periods included: 34

Cross-sections included: 20

Total panel observations: 680

Mote: non-zero cross-section means detected in data

Cross-section means were removed during computation of correlations

Test Statistic df Prob.
Breusch-Pagan LM 2629.949 180 0.0000
Pesaran scaled LM 1251667 0.0000
Bias-corrected scaled LM 124 8637 0.0000
Pesaran CD 34.03923 0.0000

Ir A s e picell Lol abll) jlast 2 03y 3ol

Cross-Section Dependence Test

Series: IR

Mull hypothesis: Mo cross-section dependence (correlation)

Sample: 1990 2023

Periods included: 34

Cross-sections included: 20

Total panel observations: 680

Mote: non-zero cross-section means detected in data

Cross-section means were removed during computation of correlations

Test Statistic df. Frob.
Breusch-Pagan LM 457 6947 180 0.0000
Pesaran scaled LM 1373245 0.0000
Bias-corrected scaled LM 13.42942 0.0000
Pesaran CD 6.192967 0.0000
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Cross-Section Dependence Test

Series: IF

MNull hypothesis: Mo cross-section dependence (correlation)

Sample: 1990 2023

Periods included: 34

Cross-sections included: 20

Total panel observations: 680

MNote: non-zero cross-section means detected in data

Cross-section means were removed during computation of correlations

Test Statistic d.f Prob.
Breusch-Pagan LM 1328.644 190 0.0000
Pesaran scaled LM 58.41120 0.0000
Bias-corrected scaled LM 58.10817 0.0000
Pesaran CD 28.12504 0.0000

kaopen i3yl o @t dblAl) jlasl 4 03y 3l

Cross-Section Dependence Test

Series: KOPEM

Mull hypothesis: Mo cross-section dependence (correlation)

Sample: 1990 2023

Periods included: 34

Cross-sections included: 20

Total panel observations: G230

Mote: non-zero cross-section means detected in data

Cross-section means were removed during computation of correlations

Test Statistic df. Prob.
Breusch-Pagan LM 1541.560 190 0.0000
Pesaran scaled LM 69.33357 0.0000
Bias-corrected scaled LM 659.03054 0.0000
Pesaran CD 4 807759 0.0000

cel o) pladl] dgrgh) 25,81 i panell dpio pll ablill L) il @ 5 0By goulll
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Cross-Section Dependence Test

Series: CEI

Mull hypothesis: Mo cross-section dependence (correlation)

Sample: 1980 2023

Periods included: 34

Cross-sections included: 20

Total panel observations: G&0

Mote: non-zero cross-section means detected in data

Cross-section means were removed during computation of correlations

Test Statistic df Frob.
Breusch-Pagan LM 2697 036 1480 0.0000
Pesaran scaled LM 123.6083 0.0000
Bias-corrected scaled LM 128.3052 0.0000
Pesaran CD 32 54675 0.0000

Hsiao, C. (1986))\:+ g5t : 6 43, 3l

Specification Tests of Hsiao (1986)
H1 = Mull Hypothesis : panel is homogeneous vs Alternative Hypothesis 1 H2
H2 = Mull Hypothesis : H3 vs Alternative Hypothesis : panel is heterogeneous
H3 = Mull Hypothesis @ panel is homogeneous vs Alternative Hypothesis : panel is partially homogeneous

Hypotheses F-Stat P-Value
H1 40.33916 51E-209
H2 18.36419 1.6E-121
H3 42 69298 37E-101

This program has developed by Brahim KHOUILED
University of Quargla, Algeria
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Dependent Variable: REM?
Method: Pooled Least Squares
Date: 01/24/25 Time: 20019
Sample: 1990 2023

Included observations: 34
Cross-sections included: 20

Total pool (balanced) observations: 680

Variable Coefficient Std. Error t-Statistic Prob.
FPPG? -5.087149 0.783251 -6.494918 0.0000
IF? 0.456106 0.020322 15.04232 0.0000
IR? 0.129235 0.043042 3.002512 0.0028
CEI? -0.073082 0.022152 -3.299070 0.0010
KOPEM? 0.347600 0.295078 0.879826 0.3793
c 14.21749 2.062054 5.894819 0.0000
Root MSE 12.88065 R-squared 0.283253
Mean dependent var 7.809028 Adjusted R-sgquared 0277936
S.D. dependent var 15.22561 S.E. of regression 1293786
Akaike info criterion T.O966977 Sum squared resid 112819.6
Schwarz criterion 8.006878 Loglikelihood 2702772
Hannan-Cuinn criter. T.982421 F-statistic 53 27206
Durin-Watson stat 0155719 Prob(F-statistic) 0.000000
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-2.481950 0891129  -2785176 0.0055
0.332408 0.022870 14.53485 0.0000
0.055052 0.033869 1.625432 0.1045
0.044955 0.029542 1.521720 0.1285
2506949 0.513932 4877982 0.0000
7.652734 3016364 2537072 0.0114

Random Effects (Cross)

1-C

£

.?.
OO0 0000

-2.382701
-9.247270
-8.452950
2832962
-2.345981
1.333336
0.915499
-2.060500
-0.292825
3745812
-1.801284
-5.447939
-2.490322
G.534425
-9.876518
-2.417799
-6.009645
40.46615
2286130
-5.288580

Effects Specification
5D Rho

Cross-section random
Idiosyncratic random

8.970596 05112
8.772041 0.4388

Weighted Statistics

Root MSE

Mean dependentvar
3.0. dependentvar
Sum sguared resid

8785246 R-sguared 0250459
1.291558 Adjusted R-squared 0.244399
1015491 SE. ofregression 8.824263

5248277 F-statistic 45.04349
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Included observations: 34
Cross-sections included: 20
Total pool (balanced) observations: 680

‘ariable Coefficient Std. Errar t-Statistic Prab.
PPG? -2.294334 0.916635 -2.502997 0.0126
IF? 0.328945 0.022977 14.31648 0.0000
IR? 0.049420 0.034074 1.450358 0.1474
CEI? 0.057717 0.031210 1.849325 0.0649
KOPEM? 2680560 0.539720 4. 966576 0.0000
cC 5.980483 2312270 3.018888 0.0026
Fixed Effects (Cross)
1-C -2.298370
2-C -10.30761
3-C -8.668493
4-C 2.852793
5-C -2.593947
6—-C 1.643426
7-C 1.212837
8-C -1.812944
9-C -0.271506
10-C 3672254
11-C -2.227595
12-C -5.780923
13—-C -2.756402
14—-C 6.587424
15—-C -10.16739
16—-C -2.088726
17-C -6.016234
18—-C 4212971
19-C 2541407
20-C -5.648713

Effects Specification

Cross-section fixed (dummy variables)

Root MSE 8.609280 R-sguared 0679798
Mean dependent var 7.809028 Adjusted R-squared 0.668066
W b e = nfrpnrpﬁinn 2 ?I"DM.LJ
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Mull Hypothesis: Unit root (common unit root process)

Series: PPG

Date: 01/24/25 Time: 20023

Sample: 1990 2023

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

Mewey-West automatic bandwidth selection and Bartlett kernel
Total (balanced) observations: 640

Cross-sections included: 20

Method Statistic Prob.**
Levin, Lin & Chu t* -2.24861 0.0094

** Probabilities are computed assuming asympotic normality

PN LT L e . A L L YA LT AL A et

Series: PPG

Date: 01/24/25 Time: 20:24

Sample: 1990 2023

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

Total (balanced) observations: 640

Cross-sections included: 20

Method Statistic Prob.**
Im, Pesaran and Shin W-stat -3.73125 0.0001

** Probabilities are computed assuming asympotic normality

Mull Hypothesis: Unit root {individual unit root process)

Series: PPG

Date: 01/24/25 Time: 20:26

Sample: 1990 2023

Exogenous variables: Individual effects, individual linear
trends

Mewey-West automatic bandwidth selection and Bartlett ke

Total (balanced) observations: 660

Cross-sections included: 20

Method Statistic FProb.**
PP - Fisher Chi-square 254229 09647
PP - Chaoi Z-stat 1.39719 0.9188

** Probabilities for Fisher tests are computed using an
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Mull Hypothesis: Unit root (common unit root process)

Series: D(PPG)

Date: 01/24/25 Time: 20:27

Sample: 1980 2023

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

Mewey-West automatic bandwidth selection and Bartlett kernel
Total (balanced) observations: 620

Cross-sections included: 20

Method Statistic Prob.**

Levin, Lin & Chu t* -8.31678 0.0000

** Probabilities are computed assuming asympaotic normality

Null Hypothesis: Unit root (individual unit root process)

Series: D(PPG)

Date: 01/24/25 Time: 20:28

Sample: 1990 2023

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

Total (balanced) observations: 620

Cross-sections included: 20

Method Statistic Prob.**
Im, Pesaran and Shin W-stat -0.25222 0.0000

** Probabilities are computed assuming asympatic normality

Intermediate ADF test results
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Mull Hypothesis: Unit root (common unit root process)

Series: REM

Date: 01/24/25 Time: 20:30

Sample: 1990 2023

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

Mewey-West automatic bandwidth selection and Bartlett kernel
Total (balanced) observations: 640

Cross-sections included: 20

Method Statistic Prob.**
Levin, Lin & Chu t* -1.53446 0.0625
** Probabilities are computed assuming asympotic normality
Intermediate results on REM
Mull Hypothesis: Unit root (individual unit root process)
Series: REM
Date: 01/24/25 Time: 20:32
Sample: 1990 2023
Exogenous variables: Individual effects, individual linear trends
User-specified lags: 1
Total (palanced) observations: 640
Cross-sections included: 20
Method Statistic Prop.**
Im, Pesaran and Shin W-stat -0.96143 0.16a2

** Probabilities are computed assuming asympaotic normality
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Mull Hypothesis: Unit root (common unit root process)

Series: DIREM)

Date: 01/24/25 Time: 20:34

Sample: 1990 2023

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

Mewey-West automatic bandwidth selection and Bartlett kernel
Total (balanced) observations: 620

Cross-sections included: 20

Method Statistic Prob.**
Levin, Lin & Chu t* -7.10646 0.0000

** Probabilities are computed assuming asympotic normality

Mull Hypothesis: Unit root {individual unit root process)

Series: D(REM)

Date: 01/24/25 Time: 20:37

Sample: 1990 2023

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

Total (balanced) observations: 620

Cross-sections included: 20

Method Statistic Prob.**
Im, Pesaran and Shin W-stat -10.6024 0.0000

** Probabilities are computed assuming asympotic normality

Intermediate ADF test results
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Mull Hypothesis: Unit root (common unit root process)

Series: IF

Date: 01/24/25 Time: 20037

Sample: 1990 2023

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

Mewey-West automatic bandwidth selection and Bartlett kernel
Total (balanced) observations: 640

Cross-sections included: 20

-

14"5) 3 !

Method Statistic Prob.**
Levin, Lin & Chu t* -6.95910 0.0000
** Probabilities are computed assuming asympaotic normality

Mull Hypothesis: Unit root (individual unit root process)

Series: IF

Date: 01/24i25 Time: 20:38

Samplae: 1990 2023

Exogenous variables: Individual effects, individual linear trends

User-specified lags: 1

Total (balanced) observations: G40

Cross-sections included: 20

Method Statistic Prob.**

Im, Pesaran and Shin W-stat -5.97140 0.0000

** Probabilities are computed assuming asympotic normality
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Mull Hypothesis: Unit root (common unit root process)

Series: CEl

Date: 01/24/25 Time: 20:40

Sample: 1990 2023

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

Mewey-West automatic bandwidth selection and Bartlett kernel
Total (balanced) observations: 640

Cross-sections included: 20

Method Statistic Prob.**
Levin, Lin & Chu t* -5.86457 0.0000

** Probabilities are computed assuming asympotic normality

Intermediate results on CEI

Mull Hypothesis: Unit root (individual unit root process)

Series: CEI

Date: 01/24/25 Time: 20042

Sample: 1990 2023

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

Total (balanced) observations:; 640

Cross-sections included: 20

Methad Statistic Prob.**
Im, Pesaran and Shin W-stat -3.72641 0.0001

** Probabilities are computed assuming asympotic normality

Intermediate ADF test results

~—— P

Null Hypothesis: Unit root (individual unit root process)

Series: CEl

Date: 01/24/25 Time: 20:42

Sample: 1990 2023

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

Total (balanced) observations: 640

Cross-sections included: 20

Method Statistic Prob.**
Im, Pesaran and Shin W-stat -3.72641 0.0001

** Probabilities are computed assuming asympotic normality

Intermediate ADF test results

Crace Mav
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Mull Hypothesis: Unit root (common unit root process)

Series: KOPENM

Date: 01/24/25 Time: 20:43

Sample: 1990 2023

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

Mewey-West automatic bandwidth selection and Bartlett kernel
Total (balanced) observations: 640

Cross-sections included: 20

-

) GB

Method Statistic Prob.**

Levin, Lin & Chu t* -3.34724 0.0004

** Probabilities are computed assuming asympotic normality

Mull Hypothesis: Unit root {(individual unit root process)

Series: KOPEM

Date: 01/24/25 Time: 20:45

Sample: 1990 2023

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

Total (balanced) cbservations: 640

Cross-sections included: 20

Method Statistic

Prob.**

Im, Pesaran and Shin W-stat -5.43770

0.0000

** Probabilities are computed assuming asympotic normality

Intermediate ADF test results
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Mull Hypothesis: Unit root (individual unit root process)

Series: IR

Date: 01/24/25 Time: 20:48

Sample: 1990 2023

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

Total (balanced) observations: 640

Cross-sections included: 20

Method Statistic Prob.**
Im, Pesaran and Shin W-stat -7.60130 0.0000
** Probabilities are computed assuming asympotic normality
Intermediate ADF test results

Cross Max

cartinn t-2tat Prnh FEity Firdary 1 an I an MNhe

Mull Hypothesis: Unit root (common unit root process)

Series: IR

Date: 01/24/25 Time: 20:49

Sample: 1990 2023

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

Mewey-West automatic bandwidth selection and Bartlett kernel
Total (palanced) observations: 640

Cross-sections included: 20

Method Statistic Prob. ==

Levin, Lin & Chu t* -6.14180 0.0000

** Probabilities are computed assuming asympotic normality

Imtrrmnndiata recolie an 1D
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Pedroni Residual Cointegration Test

Series: KOPEMN PPG REM IF IR CEI

Date: 01/24/25 Time: 0818

Sample: 1990 2023

Included observations: G20

Cross-sections included: 20

Mull Hypothesis: Mo cointegration

Trend assumption: Mo deterministic tfrend

Lser-specified lag length: 1

Mewey-West automatic bandwidth selection and Bartlett kernel

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

Weighted
Statistic Prob. Statistic Prob.
Panel v-Statistic -0.440842 06704  -2406383 09919
Panel rho-Statistic 07106584 07614  -0128575 0.4488
Panel PP-Statistic -3.7954876 0.0001 -R.760896  0.0000
Panel ADF-Statistic -1.284743 poged4 1749835 0.0401

Alternative hypothesis: individual AR coefs. (between-dimension)
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Dependent Wariable: D(REM)

Method: ARDL

Date: 01/24/25 Time: 08:30

Sample: 1991 2023

Included observations: 660

Mumber of cross-sections: 20

Dependent lags: 3 (Automatic)

Automatic-lag linear regressors (1 max. lags): PPG IR IF CEI KOPEN
Deterministics: Restricted constant and no trend (Case 2)
Model selection method: Akaike info criterion (AIC)
Mumber of models evaluated: 95

Selected model: PMG({1,1,1,1,1,0)

Wariable Coefficient Std. Error t-Statistic Prob.

Long-run (Pooled) Coefficients

PPG 0.902596 0384309  -2.348620 0.0191
IR 0.063536 0.020241 3138974 0.0018
IF -0.073959 0.028975 2.552277 0.0109
CEl 0.040887 0.007269 5.625132 0.0000

KOPEN 0.377343 0.185715 2.031833 0.0426
C 2133221 0.846185 2.520985 0.0119

Short-run (Mean-Group) Coefficients

COINTEQ -0.100936 0.036709  -2749614 0.0081
D(PPG) -2.668987 0915826  -2.914295 0.0037
D(R) 0.007879 0.015011 0.524877 0.5998
D(IF) 0.007699 0.007929 0.970971 0.3319
D(CEI) -0.000698 0.052160  -0.013390 0.9893
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Dependent Variable: D(REM)

Method: ARDL

Date: 01/25/25 Time: 20:44

Sample: 1991 2023

Included observations: 660

Variable Coeflicient Std. Error t-Statistic Prob.
Long-Run Coefficients
IR 0.069818 0.063300 1.102971 02704
FFG -2 554821 1.143831 -2 233565 0.0258
KOPEN -0.068505 1441275  -0.047531 0.9621
IF 0.009935 0.074640 0.133775 0.8936
CEl 0.097220 0.050426 1.927979 0.0543
C 7.005600 3.396503 2.062592 0.0395
Short-Run Coefficients
COINTEQ -0.407735 0.046960 -8.682520 0.0000
D(IR) 0.013056 0.014407 0.906200 0.3652
DIPPG) -0.746389 0.893819  -0.835056 0.4040
Di{lF) 0.003574 0.018078 0.197690 0.8433
D(CEI) -0.042814 0.044116  -0.970497 0.3322

Hausman s o 121 o3y gl

Caorrelated Random Effects - Hausman Test

Pool: PAYS
Test cross-section random effects

Test Summary

Chi-Sg. Statistic  Chi-Sg. df.

Profb.

Cross-section random

13.048844 5

0.0229
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PMG Hausman Specification Test
Mull hypothesis: Estimatoris statistically similarto the PMG estimator

Estimator Stat. DOF p-Value

Mean Group 4. 744580 & 01323

Pairwise Granger Cousality test iui jlas1 :23 (3, sl

Sample: 1990 2023

Lags: 2

Mull Hypothesis: Obs F-Statistic Prokb.
REM does not Granger Cause IF 540 A17.2511 S.E-08
IF does not Granger Cause REM 6. 02617 00025
PPG does not Granger Cause IF G540 2. 88245 00557
IF does not Granger Cause PPG 12 0049 S E-06
KOPEM does not Granger Cause IF G540 1. 57054 0. 2087
IF does not Granger Cause KOFPEM 0.90s852 0. 40326
IR does not Granger Cause IF G40 D.ass565 0.3738
IF does not Granger Cause IR 0. 38948 O.B8F 765
CEl does not Granger Cause |IF 540 1.92754 o.1449
IF does not Granger Cause CEI 0. 47107 0. 62456
PPG does not Granger Cause REM G540 1.95736 0. 1420
REM does not Granger Cause PPG 2.55747T 007832
KOPEM does not Granger Cause REM G540 B.62313 00014
REM does not Granger Cause KOPEM 0. 16861 08449
IR does not Granger Cause REM 540 1.60920 0. 2007
REM does not Granger Cause IR 012159 087656
CEl does not Grangsr Cause REM 540 0205682 0. 7267
REM does not Granger Cause CEI 062370 0.53263
KOPEM does not Granger Cause PPG G540 056633 O.5679
PPS doses not Granger Cause KOPER 0. 74476 0. 47532
IR does not Granger Cause PPGS 40 o.05932 O.9419
PPG does not Granger Cause IR 0.29467 0. 7449
CEl does not Granger Cause PP 540 6.607238 00014
PPG does not Granger Causeae CEI 1017406 03633
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