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Abstract

This research aims to use a statistical and economic model that takes into account all the emerging economic, social and financial variables
in the framework of the new world order and the new general situation to determine the most important basic determinants affecting the
volume of demand and the supply of insurance policies for each branch of insurance separately. To maximize its financial, economic and
social return, that is, to determine the factors affecting the absorptive capacity of the Egyptian insurance market using some statistical
models. It was found that the best regression models that can be used to describe the relationship between the number of insurance policies
and the economic variables used in the study is the semi-logarithmic model, and the size of insurance amounts is related to a group of
economic variables at the national level, including: population - size of the labor force - birth rates, and it is also related to per capita GDP.
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1. Introduction

The insurance industry plays an effective role in contemporary economies, and it is clear that the insurance industry in industrialized
countries has participated in economic growth sectorally and geographically, as it has intertwined with the sectors of industries, petroleum,
mining, agriculture, transportation of all kinds, internal and external trade, human activities for all age groups and all risks. Insurance, as
an integrated system for risk management and distribution, was able to affect savings and investment, given that insurance and reinsurance
companies are among the most important financial institutions in the state's economy.

The insurance market in Egypt used to be operating under certain environmental, political, social and economic conditions, but now the
world and its economic, political, social and cultural system are in a continuous development and in a transitional phase with repercussions
and repercussions on all economic and social variables and all economic and social sectors. This study is concerned with estimating the
effective demand for various types of insurance services in the Egyptian market, whether in the field of personal or property and liability
insurance, and determining the most important factors affecting the volume of demand for various types of insurance, which will enable
us to develop the supply side, whether in terms of promotional policies adopted or developing The quality of the insurance product, so that
the insurance market can be divided into homogeneous consumer groups according to the characteristics of the insured.

This research aims to use a statistical and economic model that takes into account all the emerging economic, social and financial variables
in the framework of the new world order and the new general situation to determine the most important basic determinants affecting the
volume of demand and the supply of insurance policies for each branch of insurance separately. To maximize its financial, economic and
social return, that is, to determine the factors affecting the absorptive capacity of the Egyptian insurance market using some statistical
models.

2. The proposed model

The method of multiple regression will be used to study the relationship between a dependent variable and a group of independent variables
and arrive at an equation that can be used in predicting the values of the dependent variable in terms of the values of the (independent)
explanatory variables and their coefficients in the regression equation.
The method of multiple linear regression will be used to arrive at a linear relationship between the number of new insurance policies Y1
and the values of insurance amounts Y2 as two dependent variables and a set of independent variables including the following:
e Time (x1).
Total population (x2).
Birth rate (in thousand) (X3).
Marriage contract rate (in thousand) (X4).
GDP per capita (X5).
Purchasing power of money (based on the year 95/96) (X6).
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Total work force (x7).

Per capita share of social insurance contributions (X8).
Savings volume (x9).

Number of private insurance funds (X10).

Total Insurance Premiums (X11).

Number of producers (X12).

2.1. Mathematical formulation of the model

The mathematical formulation of the model means the number of equations contained in the model, the degree of linearity of the model,
and the degree of homogeneity of the equations.
In its estimation of the demand functions for life insurance, the paper will use three standard equations, which are the linear equation using
absolute values, the half-logarithmic equation and the logarithmic equation:

e Linear equation in matrix form:
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e Half Logarithmic Equation in Matrix Form:
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e  Logarithmic equation in matrix form:
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Where the dependent variables are Y1, the number of insurance policies, and Y2, the values of insurance amounts, the researcher will
differentiate between the three attempts according to the value of the coefficient of determination in each case in addition to the substance
of the estimated relationship as a whole and the substance of the estimated transactions in addition to the suitability of the transactions to
the requirements of economic theory.
The formation of the proposed statistical model requires converting the mathematical relationship into a statistical or probability relation-
ship, by adding the error term element to the mathematical model. The random error component expresses that irregular part in the behavior
of the variables to be predicted, which results from several sources:

e The explanatory variables that are removed from the model during the estimation process.

e  Measurement, viewing and assembly errors.

e  Model drafting errors.
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The following is a statement of the statistical functions of the demand for life insurance documents that will be assessed:
a) The demand function on the number of documents

y,=b,+bXx, +........ +b, X, +e,

13413

b) The demand function for the amount of documents

y,=b, +bx, +..... +b, X, +e,

0 1M1 137413

Where e1, 2 are random variables that represent the random error component in the estimation of the two functions of ordering demand,
and the researcher will apply the Least Squares Method, which is based on the following assumptions:

1) The error component is a random variable that takes probability values.

2) The expected value of the random variable = zero That is, [E (e) = 0]

3) A variance of ei around its arithmetic mean is constant for all values of the variable explained, i.e. [E (¢/) =07

4) The values of the random variable e; is independent of each other, i.e., cov (e;e;) =0

5) The distribution of the random variable e; is normal, its arithmetic mean = zero and its variance ¢?
6) The random variable e; is independent of the explained variables in the model.

2.2. Model estimation

Estimating the model requires collecting data on all the explained and dependent variables and preparing them in order to become suitable
for applying the statistical method on them to reach the required results. Therefore, the researcher is exposed to the following:

e How to prepare the data
The statistical method that will be applied to the demand functions.

e  Preparing statistical data
It is known that the accuracy of the results obtained depends on the degree of accuracy in gathering data from its various sources, and the
degree of representation of that data for the different variables included in the study. The lack of data is one of the biggest problems when
applying the model as it is easy to create models of all types and sizes that can be dealt with in different ways, but finding different data
suitable for a particular model is another issue because in general we find that the data is not available or published in the required form,
which leads to the work of some Modifications or use of modified data.

e  The statistical method used to estimate the model parameters
Methods for estimating the model parameters of economic relations are divided into two groups:

o  Methods for the one equation method
The most important of these are the Regular Least Squares Method (OLS), the Indirect Least Squares Method (ILS), the Two-Stage Least
Squares Method (2SLS), and the Maximum Likelihood Limited Information Method. These methods are used if prediction is the main goal
of the model.

e  Methods for the following equations
The most important of which is the three-stage least squares method and the Full Information Maximum Likelihood method, and since the
main objective of the model is to estimate the demand functions for use in forecasting, the single equation method will be used to prepare
a statistical model that contributes to estimating the demand for individual life insurance documents in the Egyptian market.
In the statistical analysis, the researcher will rely on the experimental method, and through it, one can start with a simple model depending
on the causal considerations, then make gradual adjustments based on the resulting statistical indicators. By adding new variables to the
relationship and studying its statistical essence every time.

e Depending on the experimental method, the following three attempts will be made

a) Matching a linear regression relationship using the absolute values of the observations

b) Matching a regression relationship using the logarithmic formula

c) Matching a regression relationship using the semi-logarithmic formula
These attempts provide better and greater opportunities to choose the best model based on statistical and economic criteria to reach the
most accurate results by applying the methods of gradual multiple regression and elimination from the back.

e  Stepwise multiple regression method
This method aims to obtain a regression equation that does not necessarily contain all the explained variables but rather expresses the
problem under study in the best possible expression and the gradient regression method is performed in several steps, through which an
intermediate regression equation is obtained by adding or excluding one of the explained variables according to the degree of its addition
in reducing unexplained variance so that the addition or exclusion of the variable contributes to a greater improvement in the accuracy of
reconciliation and the substance of the relationship.
The correlation matrix is of great importance in this method because it contains partial correlation coefficients between the dependent
variable and each independent variable, which shows the degree of correlation between the dependent variable and each independent
variable separately, and therefore the variables that can enter or exit the relationship are selected according to the degree of their correlation.
With the dependent variable.

e  Backward elimination method
This method is performed on several steps. In each step an intermediate regression equation is obtained by deleting one variable so that the
elimination of this variable leads to a greater improvement in the accuracy of the reconciliation.
While the estimated coefficients represent the best values for reconciling the equation with the remaining variables in the model.
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3. Practical application

The results will be presented here with regard to estimating the volume of demand for various types of insurance in the Egyptian market.
A set of mathematical models were used in which the dependent variable is represented in the volume of demand with different independent
variables in each case. The size of the order was represented as a dependent variable by:

e The number of insurance policies (the branch of life): whether by using the number of documents issued in the insurance market or

by using insurance funds.

e  Direct subscription premiums (General Insurance Branch).

e Subscriptions to private insurance funds.

o Allkinds of regression method will be used to do these statistical analyzes to estimate the actual demand for insurance in the Egyptian

market.

As previously mentioned, the multiple regression method is used to study the relationship between a dependent variable and a group of
independent variables and arrive at an equation that can be used in predicting the values of the dependent variable in terms of the values of
the (independent) explanatory variables and their coefficients in the regression equation. The regression method and Curve Fitting methods
were used to estimate the demand for various types of insurance through the dependent variables that we have referred to.

a) Insurances of persons
In this study, multiple linear regression method was used to arrive at a linear relationship between the number of new insurance policies
(Y1) and the values of insurance amounts (Y2) as two dependent variables and between a set of independent variables that include the
following:

e Time (x1)
Total population (x2)
Birth rate (in thousand) (X3)
Marriage contract rate (in thousand) (X4)
GDP per capita (X5)
Purchasing power of money (based on the year 95/96) (X6)
Total work force (x7)
Per capita share of social insurance contributions (X8)
Savings volume (x9)
Number of private insurance funds (X10)
Total Insurance Premiums (X11)

e Number of producers (X12)
Stepwise regression method was used to reach the best possible linear relationship between the explanatory variables and the dependent
variable each time, and the results of applying the regression method were as follows:
First: the linear model

1) The regression equation for number of documents
By applying the normal linear regression, a linear relationship was found between the original values that express the number of insurance
policies as a dependent variable and the group of independent variables used except for both the population and the individual's share of
social insurance contributions, and the value of the corrected determination coefficient of the model was 0.43. But the significance tests
showed that the model in its normal linear form has no statistical significance, whether with 95% or 99% confidence, and to verify this,
the gradient regression method was used and the results of its application showed that there is no significant linear relationship between
the dependent variable and the independent variables used.

2) The regression equation for insurance amounts
By applying the graduated linear regression, a strong linear relationship was found between the original values that express the insurance
amounts as a dependent variable and a group of independent variables used as the value of the corrected determination coefficient of the
model was 0.895. The regression equation was as follows:

Y, =—1260195+1.367X ,, + 26084.098X ,

The previous equation indicates the existence of a direct relationship between the amounts of insurance and each of the value of the
insurance premiums in effect and the volume of savings, which is consistent with the assumptions of economic theory. The F-test was used
to measure the significance of the regression model and the t-test to measure the significance of the regression equation coefficients. It was
proved that the model as a whole has statistical significance and that the independent variables in the regression equation have a significant
effect on the value of the dependent variable, whether with a 95% or 99% confidence degree.
Second: the semi-logarithmic model

1) The regression equation for number of documents
By applying the graduated semi-logarithmic regression model, it was concluded that there is a strong linear relationship between the loga-
rithmic values of the number of insurance policies as a dependent variable and a group of independent variables used as the value of the
corrected determination coefficient of the model was 0.995. The regression equation was as follows:

In(Y,) =7.579+1.071E —6X , +1.196E —9X , —1.97E —6X ,

The previous equation indicates that there is a direct relationship between the number of insurance policies and each of the size of the
workforce in one million and the value of the applicable insurance premiums, and there is an inverse relationship between the number of
insurance policies and the number of private insurance funds, which is consistent with the assumptions of economic theory. The F-test was
used to measure the significance of the regression model and the t-test to measure the significance of the regression equation coefficients.
It was proved that the model as a whole has statistical significance and that the independent variables in the regression equation have a
significant effect on the value of the dependent variable, whether with a 95% or 99% confidence degree, except for the number of private
insurance funds. Which affects statistically on the number of insurance policies at the level of 5% and does not affect the level of 1%.
2) The regression equation for insurance amounts
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By applying the graded semi-logarithmic regression model, it was concluded that there is a strong linear relationship between the logarith-
mic values of the insurance amounts as a dependent variable and a group of independent variables used as the value of the corrected
determination coefficient of the model was approximately 0.9995. The regression equation was as follows:

InY,) =10.054 + 2.038E —5X , ~1.22E —5X , —2.37E —3X, +1.255E —3X

The previous equation indicates the existence of a direct relationship between insurance amounts and each of the population and per capita
gross domestic product, and an inverse relationship between the amounts of insurance, the size of the workforce in millions, and the birth
rate. The F-test was used to measure the significance of the regression model and the t-test to measure the significance of the regression
equation coefficients. It was proved that the model as a whole has statistical significance and that the independent variables in the regression
equation have a significant effect on the value of the dependent variable, either with a 95% or 99% confidence degree, except for the per
capita share of the output. The gross domestic product, which statistically affects the amounts of insurance at the level of 5% and does not
affect the level of 1%.
Third: the logarithmic model

1) The regression equation for number of documents
By applying the logarithmic gradient regression model, it was concluded that there is a strong linear relationship between the logarithmic
values of the number of insurance policies as a dependent variable and the logarithmic values of a group of independent variables used as
the value of the corrected determination coefficient of the model was 0.993. The regression equation was as follows:

In¢Y ) =7.411+1.872E —2In(X,)+3.672E —4In(X )

The previous equation indicates the existence of a direct relationship between the number of insurance policies and each of the per capita
GDP and the number of insurance producers, which is consistent with the assumptions of economic theory. The F-test was used to measure
the significance of the regression model and the t-test to measure the significance of the regression equation coefficients. It was proved
that the model as a whole has statistical significance and that the independent variables in the regression equation have a significant effect
on the value of the dependent variable, whether with a 95% or 99% confidence degree.
2) The regression equation for insurance amounts

By applying the graded logarithmic regression model, it was concluded that there is a strong linear relationship between the logarithmic
values of the insurance amounts as a dependent variable and the logarithmic values of a group of independent variables used, as the value
of the corrected determination coefficient of the model was approximately 0.976. The regression equation was as follows:

In(Y ,) =1.702+0.939In(X ,) — 2.07E —2In(X )

The previous equation indicates that there is a direct relationship between the amounts of insurance and the per capita gross domestic
product and that there is an inverse relationship between the amounts of insurance and the rates of marriage contracts. The F-test was used
to measure the significance of the regression model and the t-test to measure the significance of the regression equation coefficients. It was
proved that the model as a whole has statistical significance and that the independent variables in the regression equation have a significant
effect on the value of the dependent variable with a 95% confidence degree, while at the 1% level of significance the rate of marriage
contracts does not affect the amount of insurance.

The results of applying the regression method can be briefly summarized as follows:

a) Regression models for the number of insurance policies

The coefficient of determina-

Model tion Explanatory variables

Linear - -

Half logarithmic 0.995 The size of the labor force, the premiums, the number of private funds
Logarithmic 0.993 Per capita output, the number of producers

It is evident from the previous table that the best regression models that can be used to describe the relationship between the number of
insurance policies and the economic variables used in the study is the semi-logarithmic model, as it has the largest explanatory power (the
value of the coefficient of determination = 0.995). It also includes a number of independent variables more than other models. Thus, the
regression equation for the number of insurance policies is:

In(Y,) =7.579+1.071E —6X , +1.196E —9X , —1.97E —6X ,

b) Regression models for insurance amounts

The coefficient of determina-

Model Explanatory variables

tion
Linear 0.895 Premiums, the amount of savings
Half logarithmic 0.9995 Population, size of the labor force, birth rates, per capita output
Logarithmic 0.976 Marriage contract rate, per capita output

It is evident from the previous table that the best regression models that can be used to describe the relationship between insurance amounts
and economic variables used in the study is the semi-logarithmic model, as it has the largest explanatory power (the value of the coefficient
of determination =0.9995) and it also includes a number of independent variables more than other models. Thus, the equation for regression
of insurance amounts is:

InY,) =10.054 + 2.038E —5X , ~1.22E —5X , —2.37E —3X, +1.255E —3X ,



18 International Journal of Advanced Statistics and Probability

c) Property insurance and private insurance fund contributions
Curves matching was used, which includes the application of a set of linear and non-linear regression models to reach the best model in
which the values of the dependent variable (public insurance premiums or private funds subscriptions) can be estimated that change almost
regularly over time without being affected by the interlocking economic factors that govern demand The regression equations used are
based on life insurance, and therefore the regression equations used are based on considering time as the independent variable
Using the SPSS statistical program and data for the period from 1993 to 2006, the best model for estimating contributions was the following
linear model:

C =83479.7 +99537(T )

Where C represents the dependent variable (subscriptions), and T represents the independent variable (time period).

The results also showed that the best model for estimating general insurance premiums is the following semi-logarithmic model:
Ln(PG) =13.51+0.07445(T )

Where PG represents the dependent variable (direct underwriting premiums for total general insurance branches), and T represents the
independent variable (time period). The summary of the assessment results based on the previous two models was as follows:

Year Period General insurance premiums Private funds subscriptions
2005 15 2243954 1576535
2006 16 2417392 1676072
2007 17 2604236 1775609
2008 18 2805522 1875146
2009 19 3022364 1974683
2010 20 3255967 2074220

The estimated values according to the previous two models can be represented as an extension of the original peaks as follows:

Direct subscription premiums

hausand pounds

Amountin ti

L pam S B B S e e me e m s e ma ma
1 2 3 4 5 67 8 9 10 11 12 13 14 1516 17 18 19 20

period

Private funds subscriptions

2500
2000
1500
1000

in thausand pounds

Amount

1 2 3 4 5 67 8 9 10 11 12 13 14 1516 17 18 19 20

period

4. Results of the study

The size of insurance amounts is related to a group of economic variables at the national level, including: population X2 - size of the labor
force X7 - birth rates X3, and it is also related to per capita GDP of X5.

The number of insurance policies is related to a set of economic variables at the national level, including: the size of the work force X7 -
the number of private insurance funds X10, and it is related to the total insurance premiums X11.

Diversifying efforts exerted to develop insurance awareness and market the service so that it is not limited to advertising mainly, but
extends to developing serious plans in order to achieve increased demand for insurance service to protect individuals and property in
addition to seeking to improve the image of the insurance sector and build a mutual culture between insurance companies and the public
by consolidating and deepening thought Among the citizens, the mission of the insurance company is not only to collect premiums, but
also to pay compensation to protect individuals and property.
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