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Applied study for the effect of demographic aging on the Algerian retirement
fund using the ARDL methodology
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i Abstract: Through this applied study, we aim to study the demographic variables that weaken :
i Algeria's retirement system by empirically identifying the effects of population ageing on the :
: Algerian Pension Fund.
{ We have built two regression models that explain the relationship between the population that :
: makes up the retirement system (contributors and retirees) and the demographic variables that :
¢ determine ageing, using the statistical program Eviews9 to estimate and select the appropriate :
. model for this study.
i The empirical results confirmed that the rise in life expectancy and the decline in mortality rates are
i leading to an increase in the number of retirees, and that the decline in birth rates is leading to a :
i decline in the number of contributors, leading the Algerian retirement system for wage workers to
: an unstable situation.
: Keywords: Retirement system; population ageing; life expectancy; mortality ratest fertility rates
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R-squared 0.996996 Mean dependent var 14.24359
Adjusted R- 0.996048 S.D. dependent var 0.479979
squared

S.E. of regression 0.030175 Akaike info criterion -3.938804

Sum squared resid 0.017300 Schwarz criterion -3.600086
Log likelihood 58.20446 Hannan-Quinn criter. -3.841266
F-statistic 1051.073 Durbin-Watson stat 1.602700

Prob(F-statistic) 0.000000
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Breusch-Godfrey Serial Correlation LM Test
F-statistic 0.981652 Prob. F(2,17) 0.3950

Obs*R-squared 2.691825 Prob. Chi-Square(2) 0.2603
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Heteroskedasticity Test: ARCH

F-statistic 4328420. Prob. F(1,23) 51710.

Obs*R-squared 4617900. Prob. Chi-Square(1) 49680.
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6 -
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Probability 0.778567
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Test Statistic Value K
F-statistic 12.43095 2
Significance 10 Bound 11 Bound
10% 3.17 414
5% 3.79 4.85
2.5% 4.41 5.52
1% 5.15 6.36
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Cointegrating Form

Variable Coefficient ~ Std. Error t-Statistic Prob.
D(LNBR(-1)) -0.260030 0.162990 -1.595372 0.1271
D(LTBM) 0.265292 0.139778 1.897954 0.0730
D(LESP) 0.487464 0.304758 1.599514 0.1262
CointEq(-1)  -0.216826 0.063326 -3.423974 0.0028

Cointeq = LNBR - (3.2067*LTBM + 7.8750*LESP -14.2078)
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Long Run Coefficients

Variable  Coefficient Std. Error t-Statistic Prob.
LTBM -3.206721 0.896235 3.577989 0.0020
LESP 7.875036 0.955290 8.243610 0.0000
C -14.207817 4.144050 -3.428486 0.0028
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Akaike Information Criteria (top 20 models)
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) il izl Slanedd %0998 05 s 308 485 3y (R-squared) astaxYy 2l andl ] 2La) sl

Eviews9 zib, olnz el

R-squared | 0.993890 Mean dependent var 15.14800

Adjusted R-squared | 0.984385 S.D. dependent var 0.351392

S.E. of regression | 0.043910 Akaike info criterion| -3.144183

Sum squared resid | 0.017353 Schwarz criterion| -2.407900

Log likelihood | 52.73020 Hannan-Quinn criter. | -2.948847

F-statistic | 104.5677 Durbin-Watson stat 2.124830
Prob(F-statistic) | 0.000000
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Breusch-Godfrey Serial Correlation LM Test

F-statistic 0.590580 Prob. F(2,7) 0.5794

Obs*R-squared 3.465014 Prob. Chi-Square(2) 0.1768
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Heteroskedasticity Test: ARCH

F-statistic 1.935556 Prob. F(1,21) 0.1787

Obs*R-squared 1.940995 Prob. Chi-Square(1) 0.1636
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7
Series: Residuals
64 Sample 1994 2017
Observations 24
> Mean 3.44e-15
Median -0.006761
4 Maximum  0.051034
Minimum -0.040038
31 Std. Dev. 0.027468
Skewness 0.528446
24 Kurtosis 2.068805
14 Jarque-Bera  1.984142
r ‘ Probability 0.370808
04 |

-0.04 -0.02 0.00 0.02 0.04 0.66
. Eviews 9 b, oz el
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Test Statistic Value K
F-statistic 11.97883 2
Significance 10 Bound 11 Bound
10% 3.17 4.14
5% 3.79 4.85
2.5% 441 5.52
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1% 5.15 6.36
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Cointegrating Form

Variable Coefficient Std. Error  t-Statistic Prob.
D(LNBC(-1))  0.402058  0.134294  2.993868 0.0151
D(LNBC(-2)) 0.325183 0.161645  2.011712 0.0751
D(LNBC(-3))  0.199551  0.171398  1.164256 0.2743

D(LTBN) 0.292030 0.532697  0.548211 0.5969

D(LTBN(-1)) -1.589531  0.455924  -3.486392 0.0069
D(LTBN(-2))  -2.946161  0.525873  -5.602423 0.0003

D(LTBN(-3)) -2.735704  0.862338 -3.172429 0.0113

D(LICF) -1.043305  0.663049  -1.573495 0.1501
D(LICF(-1)) 1435758  0.624244  2.299994 0.0470
D(LICF(-2)) 1586918  0.640644  2.477066 0.0352
D(LICF(-3)) 2244890  0.669706  3.352053 0.0085

CointEq(-1) -1.115865  0.209402  -5.328808 0.0005

Cointeq = LNBC - (6.8502*LTBN -6.3875*LICF + 0.3702)
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Long Run Coefficients

Variable Coefficient Std. Error t-Statistic Prob.

LTBN 6.850240 0.314592 21.775004  0.0000
LICF 6.387480 0.331052 19.294489  0.0000
C 0. 370212 0.689120 0.537224  0.6041
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LNBC=6.850204*LTBN +6.387480*LICF + 0.370212
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5. Alfrid Sauvy. (1976). Eléments de démographie, PUF. paris.
6. Kay Aphobert-Emmanuel Leymend. (1994). Systeme de retraite a | "étranger (Etats-Unis,

Allemagne, Royaume-Unis). paris IDRES.
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1033461 4,53 30,9 520226 6,03 16,4 1990
1134571 4,37 30,1 554341 6,04 16,58 1991
1364842 4,36 30,1 573383 6,09 16,22 1992
2157912 4,07 28,2 622762 6,25 16,34 1993
2278689 3,97 28,2 682846 6,56 18,02 1994
2329436 3,51 23,3 894375 6,43 17,85 1995
2487193 3,14 22,9 969165 6,03 17,95 1996
2413486 2,90 22,5 1055384 6,12 18,35 1997
2264582 2,67 20,6 1145603 4,87 19,7 1998
2176825 2,63 19,8 1153605 4,72 19,8 1999
3290011 2,40 19,4 1247540 4,59 20 2000
3726436 2,40 20,0 1334759 4,56 20 2001
3473458 2,50 19,7 1416163 441 20,4 2002
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3425801 2,50 20,4 1506316 4,55 20,9 2003
3508155 2,50 20,7 1599115 4,36 21,4 2004
3567394 2,50 21,4 1681564 4,47 21,2 2005
3693254 2,70 22,1 1765286 4,3 22 2006
3809980 2,80 23,0 1852562 4,38 21,8 2007
4109664 2,80 23,6 1941634 4,42 21,5 2008
4788252 2,80 24,1 2069238 4,51 21,4 2009
4860627 2,90 24,7 2163316 4,37 21,9 2010
5050319 2,90 24,8 2183149 4,41 22 2011
5332787 3,00 26,1 2312801 4,53 22 2012
5673522 2,90 25,1 2475671 4,39 22,5 2013
5938431 3,00 25,9 2623547 4,44 22,6 2014
6126302 3,10 26,0 2766750 4,57 22,4 2015
6140078 3,10 26,1 2971641 4,42 22,8 2016
5874042 3,10 25,4 3159952 4,55 22,6 2017
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1.510722  3.432050 13.84842 2.797281 1.796747 13.16202 1990

1474763  3.405853  13.94177  2.809403 1798404  13.22554 1991

1472472 3404525 1412655 2785011  1.806648  13.25931 1992

1403643 3.339322 1458465 2791165 1832581  13.34192 1993

1.378766  3.339322 14.63911 2.890372 1.880991 13.43402 1994
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1.255616  3.148453 14.66114 2.884801 1.860975 13.70388 1995

1.144223  3.131137 14.72667 2.890372 1.796747 13.78419 1996

1.064711  3.113515 14.69658 2.912351 1.811562 13.86942 1997

0.982078  3.025291 14.63290 2.980619 1.583094 13.95144 1998

0.966984  2.985682 14.59338 2.985682 1.551809 13.95840 1999

0.875469  2.965273 15.00640 2.995732 1.523880 14.03668 2000

0.875469  2.995732 15.13096 2.995732 1.517323 14.10426 2001

0.916291  2.980619 15.06066 3.015535 1.483875 14.16346 2002

0.916291  3.015535 15.04685 3.039749 1.515127 14.22518 2003

0.916291  3.030134 15.07060 3.063391 1.472472 14.28496 2004

0.916291  3.063391 15.08735 3.054001 1.497388 14.33523 2005

0.993252  3.095578 15.12202 3.091042 1.458615 14.38382 2006

1.029619  3.135494 15.15313 3.081910 1.477049 14.43208 2007

1.029619  3.161247 15.22885 3.068053 1.486140 14.47904 2008

1.029619  3.182212 15.38168 3.063391 1.506297 14.54269 2009

1.064711  3.206803 15.39668 3.086487 1.474763 14.58715 2010

1.064711  3.210844 15.43496 3.091042 1.483875 14.59628 2011

1.098612  3.261935 15.48938 3.091042 1.510722 14.65397 2012

1.064711  3.222868 15.55132 3.113515 1.479329 14.72202 2013

1.098612  3.254243 15.59696 3.117950 1.490654 14.78004 2014

1.131402  3.258097 15.62810 3.109061 1.519513 14.83318 2015

1.131402  3.261935 15.63035 3.126761 1.486140 14.90462 2016

1.131402  3.234749 15.58605 3.117950 1.515127 14.96607 2017
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