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Abstract

This study aimed to investigate the impact of actuarial analysis indicators, represented
by written premiums and paid and outstanding claims, as independent variables on the
solvency margin of insurance companies in Algeria, measured by the available solvency
margin indicator during the period from 2010 to 2024. The study relied on the descriptive,
analytical, and case study approaches in order to shed light on the actuarial framework and
analyze its indicators within the Algerian insurance environment. In addition, a multiple linear
regression model was employed and estimated using the statistical software EViews.

The results of the study revealed a statistically significant positive (direct) effect of
written premiums on the solvency margin, and a statistically significant negative (inverse)
effect of paid and outstanding claims on the level of the available solvency margin. These
findings actuarially confirm that any imbalance between technical resources and obligations
directly leads to the erosion of financial solvency in the market. The study recommends the
need to develop underwriting infrastructure, promote insurance awareness, enhance actuarial
competencies, and gradually transition toward comprehensive risk-based supervision
frameworks (Solvency II), with the aim of developing the banking and insurance sector in
Algeria.

Keywords:

Actuarial Analysis, Written Premiums, Paid Claims, Solvency Margin, Algerian

Insurance Sector.
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Mull Hypothesis: LSOLY has a unit root
Exogenous: Constant, Linear Trend
Lag Length: O (Automatic - based on AIC, maxlag=2)

Mull Hypothesis: LPROD has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on AIC, maxlag=3)

t-Statistic Prob.*

t-Statistic Prob®

Augmented Dickey-Fuller test statistic -6.421608 0.0009
Test critical values: 1% level -4.800080

5% level -3.791172

10% level -3.342253

Augmented Dickey-Fuller test statistic -4.129384 0.0317
Test critical values: 1% level -4.886426

5% level -3.828975

10% level -3.362084

*Mackinnon (1995) one-sided p-values.
‘Warning: Probabilities and critical values calculated for 20 observations
and may not be accurate for a sample size of 14

Augmented Dickey-Fuller Test Equation
Dependent Variable: D{LSOLY)

Method: Least Squares

Date: 05/08/26 Time: 22:49

Sample (adjusted) 2011 2024

Included observations: 14 after adjustments

*Mackinnon (1996) one-sided p-values.
Warning: Probabilities and critical values calculated for 20 observations
and may not be accurate for a sample size of 13

Augmented Dickey-Fuller Test Equation
Dependent Variable: DILPROD)

Method: Least Squares

Date: 05/08/26 Time: 22:56

Sample (adjusted): 2012 2024

Included observations: 13 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
LSOLV(-1) -1.062753 0.165496  -6.421608 0.0000
C 12.13087 1.876689 6.463977 0.0000

@TREND("20107) 0.053086 0.002893 6.070352 0.0001

Variable Coeflicient Std. Error t-Statistic Prob.
LPROD({-1) -0.527179 0127665  -4.129384 0.0026
D{LPROD(-1)) 0.327388 0.189210 1.730285 0.1176
C 6.095525 1.458732 4178646 0.0024

@TREND("20107) 0.017920 0.005928 3023073 0.0144
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Mull Hypothesis: LIND has a unit root
Expgenous: Constant
Lag Length: 1 (Automatic - based on AIC, maxlag=2)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.250962 0.0401
Test critical values: 1% level -4.057910

5% level -3.119910

10% level -2.701103

*MacKinnon (1996) one-sided p-values.
Warning: Probabilities and critical values calculated for 20 obsemvations
and may not be accurate for a sample size of 13

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LIND)

Method: Least Squares

Date: 05/08/26 Time: 23:05

Sample (adjusted). 2012 2024

Included observations: 13 after adjustments

Yariable Coefficient Std. Error t-Statistic Prab.
LIMD{-1) -0.421421 0.129630  -3.2650962 0.0087
D{LIND(-1}) -0.364209 0213179  -1.708465 0.1183
C 4735618 1.439423 3.289941 0.0082

ol bl wnelll (3 aliadlly bl Slaze moa OF (ADF) sl i Sos Ll mils bl
& 8ies ¢ (LIND)olagsadl anbll wz)iglly ¢ (LPROD)LLEN alal ozjleslly ¢ (LSOLV)sed
05 gime Syt dis sl

aallel) aegd)) e ST = 6.421608 .o LSOLV!J i.du ADF ijla>Y aabll acdll el da
o ST 2y 4129384 & LPRODY adl ik Ls™3.791172 aduly %05 (spn s b1 a0 ill
3.250962 .+ LINDJ idl il o 3 3.828975 iUy %05 (gt i x A1 aesil) dalll) aed)
s Jo cal oVl ae 3.119910 2y %05 g wis b 2l aallall and)l e ST ay
.0.0401,0.0317 .0.0009
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In(SOLV,) = a + B,In(PROD,) + B,In(IND,) + &,

Dependent Variable: LS0OLY
Method: Least Squares
Date; 05/09/26 Time: 0017
Sample: 2010 2024
Included observations: 15

Yariable Coefficient Std. Errar t-Statistic Prob.

C -1.158692 1131076 -1.024416 0.3253

LPROD 1.600295 0.311684 5.134350 0.0002

LIMD -0.533100 0292226  -1.824276 0.0931
R-squared 0816333 Mean dependent var 11.76588
Adjusted R-squared 08902389 3.0 dependentvar 02421983
S.E. of regression 0.075669 Akaike info criterion -2.148030
Sum squared resid 0068710 Schwarz criterion -2.006420
Log likelihood 1911023 Hannan-Cluinn criter. -2.149539
F-statistic 6571295 Durbin-Watson stat 1474270

Prob(F-statistic) 0.000000

idged) i ey BUal) Woles sl aley
In(SOLV) = —1.159+ 1.600 In(PROD) — 0.533 In(IND)

He e (Blas] Ggmny Lrge b & 503 e e BLSYI 5T 0T ald) 23sadl il ils o gl
Siels Loy 3345 ) 08 o T LLYI ¢ o e Juy b 529 « 0.00020Lz=1 1.600295 liles
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obs
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024

Actual
11.29486
11.4851
11.5366
11.5940
11.6011
11.6675
11.7110
11.7541
11.8237
11.8546
11.9241
11.9716
12.0028
121048
121674

Fitted
11.3541
11.3467
11.4839
11.6654
11.7477
11.7036
11.7358
117777
11.8341
11.8730
11.8899
11.8907
12.0311
12.0539
12.1006

Residual
-0.05446
0.13836
0.05267
-0.07132
-0.14658
-0.03605
-0.02480
-0.02366
-0.01042
-0.015839
0.03424
0.08086
-0.02824
0.05097
0.05681

Residual Plot
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7
Series: Residuals

6 Sample 2010 2024
Observations 15

9 Mean -1.18e-15
Median -0.018389

44 Maximum 0.138359
Minimum -0.146582

3 Std. Dev. 0.070056
Skewness -0.021426

2 Kurtosis 2.970436

14 Jarque-Bera 0.001694
Probability 0.999153

0
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:(Autocorrelation LM) Jadwsd! g1 BLay¥1 jlast -2

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 0.626237 Prob. F(2,10) 0.5543
Obs*R-sguared 1.669599 Prob. Chi-Sgquare(2) 0.4340
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SOLV, = a + B,(PROD,) + B,(IND,) + ¢,

Dependent Variable: 30LY
Method: Least Squares
Date: 05/09/26 Time: 12:05
Sample: 2010 2024
Included observations: 15

ariable Coefficient Std. Error t-Statistic Prob.

cC -13856.77 1239006  -1.118378 0.2853

PROD 1.786669 0275792 6.4783326 0.0000

IND -1.347504 0.5535567  -2.434267 0.0315
R-squared 0.930868 Mean dependentvar 1323134
Adjusted R-squared 0.919345 35.D. dependentvar F1676.10
S.E. of regression 8995932 Akaike info criterion 2122379
3um squared resid 9.71E+08 Schwarz criterion 21.36540
Log likelihood -156.1784 Hannan-Cluinn criter. 2122228
F-statistic 80.78987 Durbin-Watson stat 1.634654

Prob(F-statistic) 0.000000
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Series: Residuals
6 Sample 2010 2024
Observations 15
37 Mean -5.348-12
Median -2126.181
47 Maximum 14432.10
Minimum -17843.20
3 Std. Dev. 8328.615
Skewness -0.183186
2 Kurtosis 2.803160
14 Jarque-Bera 0.108109
Probability 0.947380
0
-20000 -10000 0 10000

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 0629126 Prob. F(2,10) 0.5529
Obs*RE-squared 1.676440 Prob. Chi-Sgquare(2) 04325

Heteroskedasticity Test: White

F-statistic 0.845314 Prob. F(5,9) 0.4968
Obs*R-squared 5165058  Prob. Chi-Square(s) 0.3961
Scaled explained 33 2880296 Prob. Chi-Square(s) 0.7030

Wariance Inflation Factars
Diate; 05/026 Time: 12:08
Sample: 2010 2024
Included observations: 15

Coefficient Uncentered Centered

Wariable Variance WIF WIF
c 1.54E+08 28.45417 A
PROD 0.076061 248.0507 3.886853
D 0.306425 2431336 8.886853
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