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Abstract:

The rise in the number of pensioners in the retirement and insurance systems concerning civilians and soldiers will
be a great burden on insurance institutions in Saudi Arabia. This leads to higher expenses and pensions that would
create an imbalance between expenses and contributions. This research studies and analyses the relationship between
the expected actuarial deficit (increase the compensations) and the demographic characteristics of the population of
Saudi Arabia, as well as some other economic factors such as the inflation. The main objective of this research is to
contribute to the elimination or the reduction of expected actuarial deficit in the social security system in Saudi
Arabia, through the study and the analysis of the most important initiatives taken by the leading countries to reduce
the expected actuarial deficit in the social security systems, as well as to estimate the quantitative model for
measuring the actuarial deficit in the social insurance systems, and the attempt to explain the mechanisms based on
the factors and variables that affect the amount of the deficit.

To achieve the main objective of the study, the authors used descriptive approach in the theoretical part which is
appropriated to the nature and the type of the study by which the important findings about the actuarial deficit of the
social security systems in the leading countries are exposed and analysed. In the empirical part, a quantitative
analysis is used by determining a quantitative model which predicts the level of balance between the contributions
and compensations in the social insurance systems. The Dickey-Fuller tests have been used to study the stability of
time-series variables.

The most important results show that there was no equilibrium between the average of compensations and the
average of contributions. The revenues received by the General Organization for Social Insurance (GOSI) through
contributions and investment returns are not sufficient to pay future benefits and the expected actuarial deficit of
social insurance funds was due to the changing demographics of the population because the life expectancy is
steadily increasing, which means that the benefits increases are not in line with the contributions.
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Correlogram of X (contributions) Correlogram of Y (Benefits)

Date: 06/23/16 Time: 02:07 Date: 06/23/16 Time: 01:57

Sample: 1411 1435 Sample: 1411 1435

Included observations: 25 Included observations: 25

Autocorrelation Partial Correlation AC PAC Q-Stat Prob Autocorrelation Partial Correlation AC PAC Q-Stat Prob
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Dependent Variable: DX
Method: Least Squares

Date: 06/23/16 Time: 15:29
Sample (adjusted): 1412 1435

Included observations: 24 after adjustments

Variable

Coefficient

Std. Error

t-Statistic

Prob.

X(-1)

0.292864

0.061181

4.786865

0.0001

R-squared
Adjusted R-squared
S.E. of regression
Sum sqquared resid
Log likelihood
Durbin-Watson stat

0.386525
0.386525
7.15E+10
1.18E+23
-633.3777
1.976462

Mean dependent var
S.D. dependent var
Akaike info criterion
Schwarz criterion
Hannan-Quinn criter.

4.24E+10
9.13E+10
52.86481
52.91389
52.87783
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Dependent VVariable: DY
Method: Least Squares

Date: 06/23/16 Time: 15:33
Sample (adjusted): 1412 1435

Included observations: 24 after adjustments

Variable

Coefficient

Std. Error

t-Statistic

Prob.

Y(-1)

0.145433

0.017360

8.377648

O0.0000

R-squared
Adjusted R-squared
S.E. of regression
Sum squared resid
Log likelihood
Durbin-Watson stat

0.608405
0.608405
4.51E+08
4.69E+18
-511.8167
1.109948

Mean dependent var
S.D. dependent var
Akaike info criterion
Schwarz criterion
Hannan-Quinn criter.

5.41E+08
7.21E+08
42.73472
42.78381
a42.74774

¥ — %4 =Dx, = 8x_4 +c (wherex = contributions)
¥+ — ¥e_y = Dyy = & vy_y + ¢ (where y = Benefits)
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Dependent Variable: DX
Method: Least Squares

Date: 06/23/16 Time: 15:19
Sample (adjusted): 1412 1435

Included observations: 24 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
xX(-1) 0.265159 0.067570 3.924220 0.0007
C 1.57E+10 1.61E+10 0.971419 0.3419

R-squared
Adjusted R-squared
S.E. of regression
Sum sqgquared resid
Log likelihood
F-statistic
Prob(F-statistic)

0.411757

Mean dependent var
S.D. dependent var
Akaike info criterion
Schwarz criterion
Hannan-Quinn criter.
Durbin-Watson stat

4.24E+10
9.13E+10
52.90614
53.00431
52.93218

1.991103
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Dependent VVariable: DY
Method: Least Squares
Date: O6/23/16 Time: 15:25
Sample (adjusted): 1412 1435
INncluded observations: 24 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
Y(-1) 0.147859 0.025274 5.850371 O.0000
C -18085288 1.34E+08 -0.1.34794 0.8940

R-squared 0.608728 Mean dependent var 5 41E+08
Adjusted R-sqquared 0.59090943 S.D. dependent var 7 .21 E+08
S.E. of regression 4.61E+08 Akaike info criterion 4281723
Sum squared resid 4.68E+18 Schwarz criterion 42.91540
Log likelihood -511.8068 Hannan-Quinn criter. a42.84327
F-statistic 34.22684 Durbin-Watson stat 1.115700
Prob(F-statistic) 0.000007
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Dependent VVariable: DX
NMethod: Least SqQuares
Date: O6/23/16 Time: 14:47
Sample (adjusted): 1412 1435
INncluded observations: 24 after adjustments
Variable Coefficient Std. Error -Statistic Prob.
X(-1) oOo. 167428 o.o86274 1.940649 o0.0658
(@ -3.23E+10 3. 19E+10 -1L.010661 0.3237

R-squared 0.484019 Mean dependent var a4.2a4E+10
Adjusted R-squared 0.434878 S.D. dependent var 9. 13E+10
S.E. of regression 6.86E+10 Akaike info criterion 52.85840
Sum sqquared resid O .8S89E+22 Schwarz criterion 53.00566
Log likelihood -631.3008 Hannan-Quinn criter. 52.89747
F-statistic 9.849580 Durbin-Watson stat 2.027348
Prob((F-statistic) 0.00096 1
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Dependent VVariable: DY
Method: Least Squares

Date: 06/23/16 Time: 15:11
Sample (adjusted): 1412 1435

INncluded observations: 24 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
Y(-1) 0.016842 0.041258 0.408204 0.6873
C -5.35E+08 1.78E+08 -3.005764 0.0067
@TREND 80955539 22212948 3.644520 0.0015

R-sqquared
Adjusted R-squared
S.E. of regression
Sum squared resid
Log likelihood
F-statistic
Prob(F-statistic)

2.87E+18
-505.9254
33.30905
0.000000

5.41E+08
7.21E+08
42.41045
a42.55771
42.44952

1.444118

Mean dependent var
S.D. dependent var
Akaike info criterion
Schwarz criterion
Hannan-Quinn criter.
Durbin-Watson stat
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Augmented Dickey-Fuller Unit Root Test on X
(contributions )

Augmented Dickey-Fuller Unit Root Test on y
(Benefits)

Null Hypothesis: X has a unit root
Exogenous: None
Lag Length: 4 (Automatic - based on SIC, maxlag=5)

Null Hypothesis: Y has a unit root
Exogenous: None
Lag Length: 2 (Automatic - based on SIC, maxiag=5)

t-Statistic Prob.* t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 8.135160 1.0000 Augmented Dickey-Fuller test statistic 2.367986 0.9937
Test critical values: 1% level -2.685718 Test critical values: 1% level -2.674290
5% level -1.959071 5% level -1.957204
10% level -1.607456 10% level -1.608175
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Augmented Dickey-Fuller Unit Root Test on X
(contributions)

Augmented Dickey-Fuller Unit Root Test on y
(Benefits)

Null Hypothesis: X has a unit root
Exogenous: Constant
Lag Length: 4 (Automatic - based on SIC, maxlag=5)

Null Hypothesis: Y has a unit root
Exogenous: Constant
Lag Length: 2 (Automatic - based on SIC, maxlag=5)

t-Statistic Prob.* t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 7.656069 1.0000 Augmented Dickey-Fuller test statistic 1.783487 0.9994
Test critical values: 1% level -3.808546 Test critical values: 1% level -3.769597
5% level -3.020686 5% level -3.004861
10% level -2.650413 10% level -2.642242
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Augmented Dickey-Fuller Unit Root Test on X
(contributions)

Augmented Dickey-Fuller Unit Root Test on y
(Benefits)

Null Hypothesis: X has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 4 (Automatic - based on SIC, maxilag=5)

Null Hypothesis: Y has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 2 (Automatic - based on SIC, maxlag=5)

t-Statistic Prob.* t-Statistic Prob.*

Augmented Dickey-Fuller test statistic 6.679669 1.0000 Augmented Dickey-Fuller test statistic 1.436814 0.9999
Testcritical values: 1% level -4.498307 Test critical values: 1% level -4.440739
5% level -3.658446 5% level -3.632896
10% level -3.268973 10% level -3.254671
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Phillips-Perron Unit Root Test on X (contributions)

Phillips-Perron Unit Root Test on y (Benefits)

Null Hypothesis: X has a unitroot
Exogenous: None
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Null Hypothesis: Y has a unitroot
Exogenous: None
Bandwidth: 1 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.* Adj. t-Stat Prob.*

Phillips-Perron test statistic 5.599419 1.0000 Phillips-Perron test statistic 7.684136 1.0000
Test critical values: 1% level -2.664853 Testcritical values: 1% level -2.664853

5% level -1.955681 5% level -1.955681

10% level -1.608793 10% level -1.608793
*MacKinnon (1996) one-sided p-values. *MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 4.90E+21 Residual variance (no correction) 1.95E+17
HAC corrected variance (Bartlett kernel) 3.82E+21 HAC corrected variance (Bartlett kernel) 2.30E+17
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Phillips-Perron Unit Root Test on X (contributions)

Phillips-Perron Unit Root Test on y (Benefits)

Null Hypothesis: X has a unitroot
Exogenous: Constant
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel

Null Hypothesis: Y has a unitroot
Exogenous: Constant
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.* Adj. t-Stat Prob.*
Phillips-Perron test statistic 4.359461 1.0000 Phillips-Perron test statistic 5.557076 1.0000
Test critical values: 1% level -3.737853 Test critical values: 1% level -3.737853
) 5% level -2.991878 5% level -2.991878
10% level 2.635542 10% level -2.635542
*MacKinnon (1996) one-sided p-values. *MacKinnon (1996) one-sided p-values.
N N . Residual variance (no correction) 1.95E+17
Residual varlanceA(no correction) 4.70E+21 HAC corrected variance (Bartlett kernel) 2.14E+17
HAC corrected variance (Bartlett kernel) 4.03E+21
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Phillips-Perron Unit Root Test on X (contributions) Phillips-Perron Unit Root Test on y (Benefits)
Null Hypothesis: X has a unit root Null Hypothesis: Y has a unit root
Exogenous: Constant, Linear Trend Exogenous: Constant, Linear Trend
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel Bandwidth: 3 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.* Adj. t-Stat Prob.*

Phillips-Perron test statistic 2.258928 1.0000 Phillips-Perron test statistic 0.489446 0.9985
Testcritical values: 1% level -4.394309 Test critical values: 1% level -4.394309

5% level -3.612199 5% level -3.612199

10% level -3.243079 10% level -3.243079
*MacKinnon (1996) one-sided p-values. *MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 4.12E+21 Residual variance (no correction) 1.20E+17
HAC corrected variance (Bartlett kernel) 3.51E+21 HAC corrected variance (Bartlett kernel) 1.06E+17
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KPSS First Model

KPSS Unit Root Test on X (contributions)

KPSS Unit Root Test on y (Benefits)

Null Hypothesis: Xis stationary
Exogenous: Constant
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel

Null Hypothesis: Y is stationary
Exogenous: Constant
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel

LM-Stat. LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.486285 Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.628684
Asymptotic critical values*: 1% level 0.739000 Asymptotic critical values*: 1% level 0.739000
5% level 0.463000 5% level 0.463000
10% level 0.347000 10% level 0.347000

*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)

*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)

KPSS Second Model

Phillips-Perron Unit Root Test on X (contributions)

Phillips-Perron Unit Root Test on y (Benefits)

Null Hypothesis: Xis stationary
Exogenous: Constant, Linear Trend
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel

Null Hypothesis: Y is stationary
Exogenous: Constant, Linear Trend
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel

LM-Stat. LM-Stat.

Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.168124f  Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.194308
Asymptotic critical values*: 1% level 0.216000|  Asymptotic critical values*: 1% level 0.216000
5% level 0.146000| 5% level 0.146000

10% level 0.119000| 10% level 0.119000

*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)

*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
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Phillips-Perron First Model

KPSS Unit Root Test on X (contributions)

KPSS Unit Root Test on y (Benefits)

Null Hypothesis: D(DX) has a unit root
Exogenous: None
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Null Hypothesis: D(DY) has a unit root
Exogenous: None
Bandwidth: 9 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.* Adj. t-Stat Prob.*

Phillips-Perron test statistic -5.883430 0.0000 Phillips-Perron test statistic -6.006791 0.0000
Testcritical values: 1% level -2.674290 Testcritical values: 1% level -2.674290
5% level -1.957204 5% level -1.957204
10% level -1.608175 10% level -1.608175

*MacKinnon (1996) one-sided p-values.

*MacKinnon (1996) one-sided p-values.

Phillips-Perron Second Model

Phillips-Perron Unit Root Test on X (contributions)

Phillips-Perron Unit Root Test on y (Benefits)
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Null Hypothesis: D(DX) has a unit root Null Hypothesis: D(DY) has a unitroot
Exogenous: Constant Exogenous: Constant
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel Bandwidth: 16 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.* Adj. t-Stat Prob.*

Phillips-Perron test statistic -5.864187 0.0001 Phillips-Perron test statistic -8.732934 0.0000
Test critical values: 1% level -3.769597 Testcritical values: 1% level -3.769597

5% level -3.004861 5% level -3.004861

10% level -2.642242 10% level -2.642242
*MacKinnon (1996) one-sided p-values. *MacKinnon (1996) one-sided p-values.

Phillips-Perron Second Model
Phillips-Perron Unit Root Test on X (contributions) Phillips-Perron Unit Root Test on y (Benefits)
Null Hypothesis: D(DX) has a unit root Null Hypothesis: D(DY) has a unit root
Exogenous: Constant, Linear Trend Exogenous: Constant, Linear Trend
Bandwidth: 8 (Newey-West automatic) using Bartlett kernel Bandwidth: 14 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.* Adj. t-Stat Prob.*

Phillips-Perron test statistic -6.712637 0.0001 Phillips-Perron test statistic -7.465009 0.0000
Testcritical values: 1% level -4.440739 Testcritical values: 1% level -4.440739

5% level -3.632896 5% level -3.632896

10% level -3.254671 10% level -3.254671
*MacKinnon (1996) one-sided p-values. *MacKinnon (1996) one-sided p-values.
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Dependent VVariable: Y
Method: Least Squares
Date: 06/24/16 Time: 01:37
Sample: 1411 1435
Included observations: 25
Variable Coefficient Std. Error t-Statistic Prob.
C 2.29E+09 3.83E+08 5.978921 O0.0000
< 0.014076 0.001235 11.39990 O0.0000
R-squared 0.849632 Mean dependent var 4. 22E+09
Adjusted R-squared 0.843094 S.D. dependent var 4 .3BE+09
S E. of regression 1. 72E+09 Akaike info criterion 45 .43990
Sum squared resid 6. 77E+19 Schwarz criterion a45.53741
Log likelihood -565.9988 Hannan-Quinn criter. a45.46695
F-statistic 129.9577 Durbin-Watson stat 0.306415
Prob(F-statistic) 0.000000
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Dependent VVariable: DY

Method: Least Squares

Date: 0O6/26/16 Time: O0:17

Sample (adjusted): 1412 1435

Included observations: 24 after adjustments

@A LlasY! ﬁu £32:(17) §, Sy

Variable Coefficient Std. Error t-Statistic Prob.
C 3.86E+08 1.08E+08 3.562114 oO.0018
DX 0.003291 0.001300 2.530982 oO.0194
E-1) 0.202925 O0.071028 2.856969 O0.0094

0.619752
0.583538
4.66E+08
4.55E+18
-511.4638
17.11357
0.000039

5.41E+08
7. 21 E+08
42.87198
43.019249
42.91105
1.764739

Mean dependent var
S.D. dependent var
Akaike info criterion
Schwarz criterion
Hannan-Quinn criter.
Durbin-Watson stat

R-squared
Adjusted R-squared
S.E. of regression
Sum sqquared resid
Log likelihood
F-statistic
Prob(F-statistic)
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Breusch-Godfrey Serial Correlation LM Test:

F-statistic 54.43285 Prob. F(2,21) 0.0000
Obs*R-squared 20.95736 Prob. Chi-Square(2) 0.0000
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Series: Residuals
6 | Sample 1411 1435
Observations 25

Mean 3.62e-07
a | Median -6.57e+08
Maximum 3.35e+09
3 Minimum -1.81e+09
Std. Dev. 1.68e+09
2 | Skewness 0.598665
Kurtosis 1.861758

Jarque-Bera 2.842909

o | Probability 0.241363
F2.0e+09 -1.0e+09 5000.00 1.0e+09 2.0e+09 3.0e+09
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Heteroskedasticity Test: ARCH

F-statistic 16.55639 Prob. F(1,22) 0.0005
Obs*R-squared 10.30577 Prob. Chi-Square(1) 0.0013
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