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Abstract
Justice between the parties of the insurance contract and the efficiency of insurer to cover obligations towards policyholders is the most important points that actuaries have interested. At the beginning, decisions had been taken based on the personal judgments, after that quantitative method depending on constant elements have been used for ratemaking, recently mathematical models and statistical tools have been become necessary to satisfy requirements of the equity and efficiency of the cost of insurance.

Key words: Justice and the efficiency of insurance cost, risk measuring, random variables, probabilty distributions, differences between obligations
-------------------------------------------------------------------------------------------------------

Introduction 
Humanities are interesting of the problems that the human being severs from. Most important of these problems is subjected to what human faces suddenly resulting in a decrease or lose the value of his assets or stop his ability to gain temporarily or permanently. Looking for human safety, it is represented especially economic security by ensuring requirements of food, clothing, housing, and remedy. In the past and for facing of this situation, experts attempted - initially - Management of undesirable results of incidents based on personal thinking of the decision maker. Using the quantitative methods to deal with past experience data of accidents help to show expected behavior of the phenomenon we may severs in the future. Recently, different changes have been occurred in the nature of the factors affecting on the phenomenon. So, that has required use advanced models in mathematics and statistics.
The insurance - as a way to tolerate the potential consequences of accidents - is the best methods to face the expected losses of properties and losses which are caused by the decreasing of the human being ability. The role of insurance becomes an important part of the civic life of human communities based on what had stated in the modern constitutions such as the necessity to compensate the individual or whether institutions of the losses resulting from incidents of a humanitarian characters [33]. The process of risks burden transfer to the specialized entity should be in the legal framework, based on the foundations of economic theory, and depended mainly on the mutual trust between the parties of the transfer contract. The use of mathematical models and statistical tools to build an economic relationship legally, aims to achieve requirements of justice between the parties of contract. This issue is very important mater, considered vitally in all applications of insurance. Notably, achieving principle of justice between the parties of the insurance contract is not easy, because financial and legal obligations of the parties should be equal at the end of the contract. Insurance cost model consists of many variables and components, and has three forms which are the form of simple individual model, the generalized individual model, and the more complicated collective model. 

The problem, in this study, contains of two parts: the first part is represented as a technical point which is referred to calculate the cost of insurance contract, the second part of the problem is concerned to the inadequate interesting of Arab universities to Statistics programs as a base of a decisions making in the humanities fields in general, and finance, business and insurance in particular, this issue may lead to unable graduates to make a decisions, and unperfected performed researches. 
The objective of study is to point out that the science of insurance and its various applications are wide, it is an appropriate fields for mathematical models and statistical tools, advanced techniques such as artificial inelegance applications are applicable too in that field, and that issue should be awarded by the experts of high education programs.  
Random variables of the insurance cost.

The process of finding out the nature of random variables, determining the trend of their behaviors, and estimating their impact on the insurance cost represents the most important challenges faced by actuaries in this area; actuaries face the uncertainty's situation with all variables involving in estimating the cost of insurance. To illustrate that, we provide some cases to be aware the random variables and ambiguity caused by uncertainty:
1st case shows clothing factory owner of assets equal 10 million pounds
, wanted to transfer – to the insurer - the burden of probable losses which may be suffered from, during the next five years. The question is how much the factory owner should pay to the insurer now as cost of insurance? Actuarial science directs actuary to use one of various statistical models to estimate the cost should be paid to the insurer, this cost lets the insurer able to pay the expected values of all fire losses may occur for the factory during the next five years no more no less. That declares what is called justice and efficiency of the cost
. For knowing the random variables from which the cost estimating equation is formed, tools used in the assessment by the actuary some details should be shown later. Notably, the model of the previous case is logic only for the standpoint of the factory owner as risk management approach that makes sense of the following case.
2nd case is that the insurer - according to the law of large numbers - has to underwrite in a large number of homogenous assets of high ranked. In that case, the actuary estimates - at time of contracting - the total income from premiums, these incomes should be efficient to pay all compensations to all policyholders suffer from losses during the period of insurance plus loadings. An efficiency of the total premiums to compensate all expected losses would lead to justice between policyholders' obligations and the insurer obligations.  It is worth mentioning that the second case represents the essential application of business of insurance company's business.
3rd case represents applications in which a large number of non homogenous assets are subjected to the contract of insurance. This case is more complicated form that both previous cases. In that case, the insurer accepts to cover a different types of assets threaten by a different types of risks, for example, the insurer contracts to receives total premiums from K assets, and each asset is exposure of L risks and accepts to compensate all losses may policyholders suffer from.

 It is worth mentioning, the form in the first case consists of a number of variables affecting in the cost, such as: value at risk at the time of contracting of transfer the burden of risk, value at the time of the accident, the number of losses, value of the loss at occurring loss, the rest time of insurance contract at the time of loss, interest rate used to calculate the present value of losses, expenses associated to activities. The model in the second case consists of variables of the first model, addition to the number of assets as random variable. Then actuaries need to use sorting and classifying tools to achieve requirements of homogeneity among assets in each group, that help to achieve justice principle. In the third case, heterogeneity as challenge should be considered at estimating the insurance cost. The applications of the third case are directed to social insurance systems such as retirement programs, as well as health insurance schemes, and unemployment profits plans. From the above, it is clear that actuaries to estimate the cost of insurance must be knowledgeable of mathematical and statistical models to deal with the above-mentioned variables, and to be able to apply them correctly with each type of insurance coverage.
Development of methods of estimating cost.
Insurance process began a few centuries ago, based primarily, on an experience data recording for accidents and their consequences, the experience data is not available enough to use for estimating the probable losses. So, it was not possible to use explicit models to estimate the cost of insurance that allows personal estimates of experts to be used in this subject [23]. Because the insurance process must be based on principles of justice between the two parties' obligations and efficiency the cost of insurance, it is necessary to use mathematical and statistical models towards an explicit estimate of insurance cost.
On the other hand, general concepts of actuarial science in dealing with uncertainty which is based on ideas of probability theory, it may lead to reduced uncertainty in humans, help to construct the statistics theory and probability distributions. That helps to directly understand the expected value, variability, skewiness and kurtosis of the random variable.[12], .[15], .[31], .[32], .[14]. The role of mathematical fundamentals in the risk measurement has been used by Cramer and Harold (1959), and this theory is applied by Feller (1968) in the field of insurance. Savage and Leonard (1972) stated the importance of statistics in risk measuring. Reviewed by Stigler and Stephen (1986). History of statistics and explain its importance in estimating the cost of insurance has been discussed by Eric Sled (2001). Based on the importance of using probability distributions to estimate the cost of insurance Chester Wallace (1982), Ayling (1984), Hossack, Pollard, Zehnwirth (1992), Horst Behncke (2000), Thomas Mikosch (2004) have assured the necessity of use probability distributions. Probability distributions as tools to show random variable behavior have helped in the construction mortality tables, and it is used in estimating the cost of insurance and reinsurance businesses, it also used in calculating premiums in life insurance and technical reserves[17], .[3], .[11], .[33], .[20].. Multiple random variables affecting the assessed value of the cost of insurance have become necessary to use, it is better mention them as follows.
1 - Value at risk as a random variable.

The value at risk as a variables affecting on the cost of insurance is defined as the value of the asset covered by the insurance contract, which depreciates or be lost when the accident   be achieved. The value at risk of the asset, on time of accident occurring (V t), is not equal value of the asset on time at contracting (V o). Changing of the value at risk is resulted from what is known the depreciation and the inflation. It is estimated at time (t) according to the following equation.

                                   t 
V t = Vo [(1 – (t*D)).( (1+Ft)];                                                              (1) 
                                 t=1 
D: Depreciation rate, F: Inflation rate.
Assuming that the value at risk and required to be covered by insurance is (Vo = 1000)) when contracting, the coverage period is 10 years, the depreciation rate may be one of three options as follows 5% or 7.5% or 10%, the average of inflation rate has two options only as follows 7.5% or 12% per annum. Then the value at risk as a function to depreciation, and inflation through 10 years is shown in Table (1) and graphed n Figure (1) as follows:

Table (1) 

	t
	D=0.05,
F=0.075
	D=0.075,
F=0.075
	D=0.10,
F=0.075
	D=0.05,
F=0.12
	D=0.075,
F=0.12
	D=0.10,
F=0.12

	0
	1000
	1000
	1000
	1000
	1000
	1000

	1
	967.5
	994.4
	1021.3
	1008
	1036
	1064

	2
	924.5
	982.3
	1040.1
	1003.5
	1066.2
	1129

	3
	869.6
	962.8
	1056.0
	983.5
	1088.8
	1194.2

	4
	801.3
	934.8
	1068.4
	944.1
	1101.5
	1258.8

	5
	717.8
	897.3
	1076.7
	881.2
	1101.5
	1321.8

	6
	617.3
	848.8
	1080.3
	789.5
	1085.6
	1381.7

	7
	497.7
	788.0
	1078.4
	663.2
	1050.1
	1436.9

	8
	356.7
	713.4
	1070.1
	495.2
	990.5
	1485.6

	9
	191.7
	623.1
	1054.5
	277.3
	901.3
	1525.2

	10
	0
	515.3
	1030.5
	0
	776.5
	1552.9


Graph (1)
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Method of estimating the value at risk through the coverage time affects on the value of the cost of insurance that leads to justice between the two parties of contract.

2 - Time as a random variable
The effect of time in the cost value stems is shown from several aspects: the first is an influence in the present value of clams by the accumulated discount, and the investigating date of the incident because the policyholder at that date is to stop to pay the premiums
. There is another effect which is represented the investment time financial reserves. The time as a variable is important factor because it is measured in seconds, hours, days, or years, and that some applications of time as a variable is quit clear in the actuarial studies such as the time length of human life remaining, the time length of disability, the time length of unemployment period, also the time period between the occurrence date and claim compensation date.
Length time as a random variable could be overlapped frequency losses, where the usage of the time to assess the probability of loss occurrence during a specified period is logic matter. The actuary uses the time as a variable with regard to incidents of death that occur to humans in applications of life insurance, disability insurance programs, and pensions insurance. Time as a random variable is used to show the time length of the period between two losses which often follows the normal distribution.

3 - Number of losses as a random variable.
The third set of random variables is the number of losses or claims arise by policyholder's assets during a specific time. Number of accidents which may be exposed to the value at risk is not a constant, but it is a discrete random variable of domain (0 : (). To choose an appropriate probability distribution to estimate the expected number of accidents and the variation related fitting data test should be performed such as Chi squared test or colmogrov & Smiranov test. The most important probability distributions which are used in that regard are binomial distribution, Poisson distribution, negative binomial distribution, and hyper geometric distribution. Central limit theory (CLT) can be used to express the frequency rate instantaneously, and then a continuous variable can be treated by the mathematical analysis using the knowledge of calculus. Notably, this variable plays an important role in estimating the cost     of insurance due to its possibility in estimating the number of claims which should the insurer pay during the period of insurance, and therefore more pdf are used in the field of general insurance, health insurance and insurance environment. Those functions are used to calculate the expected number of claims, the standard deviation, skweniss, and kotusos.
4 - Loss size as random variable. 

The obligation value of the insurer in most types of insurance business is not a specific value, but s a random variable of range between zero to the maximum probable economic loss (MPEL) which is covered by insurance at the beginning of the contract, there are a special cases are excluded from this limitation. It is worth mentioning that values of loss or compensation value related are often not close to the losses values average because the values of losses are distributed around the mean not normally but have skewed functions positively [19]. So, many of skewed many of pdf are useful in this field such as the lognormal distribution, negative exponential distribution, Pareto distribution, gamma distribution, wubeil distribution and cochi distribution. Those functions are used to estimate the mean of loss value, the standard deviation, skweniss, and kotusos, and then the amount of compensation is assessed well. It is known that the study of loss value variable properties is significant for actuaries of general insurance, and insurance of environmental accidents.

5 - Total loss as a random variable
Total loss as a random variable represents values of total losses resulting from all claims related one policyholder file during a certain period [2], .[ 5], .[8], .[16], .[26]. The estimated value ​​of the total compensation is equal the expected number of losses multiplied by the rate of compensation, both factors are estimated from experience data of the same business.

Based on the above, the variable of total loss is a type of random variables which must be concerned by actuaries, because its basic applications which are related to risk theory are very important for the insurance company. The probability distributions of the total loss are very important in the study of risk theory, theory of mass Ruin, and Stop loss within the scope of reinsurance. These distributions have a function of marginal probability distribution.  In this area two models have been developed: the first is individual risk model, the other is Collective risk model, both models are based on advanced computer software to get the outcomes, actuary may also use the simulation technique to help in estimating total risk.
6 - Interest rate as a random variable.

Interest rate as a random variable is one of the most important components of the insurance cost estimate model. Achieving an initial equity and adequacy of the cost of insurance is based on the proper and logical handling with this variable. So, actuaries treat with that variable with high attention of the life Insurance applications because the cost of insurance is highly sensitive to changes in that variable over the time [4], [6], [7], [9], [10], [18], [22], [27], [29], [30]. In the other side actuaries interest to probability distributions which are used to show the behaviour of interest rates to estimate the expected value and variance of that variable. 
Discussions that took place in the actuarial communities over the last years have concentrated the trend of the interest rates up or down, because the complications resulting from the variation of interest rates is considered as a new chalenge. This variable, for many of theoretical and applied researches, is a good field of statistical model because of its importance in achieving justice between the parties. Most the important research considered the return rate of reserves investment as an essential part of the insurance cost model. The importance of this variable in the applications of life insurance business and social insurance programs is more important than general insurance.
Insurance cost model.

The cost of insurance depends on two key elements which are the expected values of the losses and the present value of those losses. So, actuaries usually use samples of large sizes of the experience data and credibility theory as tool to investigate the sufficiency and quality of data to good estimate of the expected values. For that the application in many cases usually are faced n practically by many difficulties such as many of the calculations are based on deterministic variables rather than stochastic variables. Recently, actuaries use the expected values ​​as the best way to estimate the size of the total losses while largely ignored the variations of those losses. Before starting showing the insurance cost model, some facts should be indicated:
1. Most of the variables involved in the model do not distributed normally, but they are distributed according to skewed shapes positively. Therefore, actuaries use the four moments of the random variables for estimate the cost of property and liability insurance, health insurance, insurance of environment, and also, life insurance and social insurance as well.
2.  Experience data must be of a large size, of high quality and theory of credibility as a tool to test the size and adequacy of data is an essential tool for actuaries in estimating the cost of insurance.  Actuaries of accidents insurance have contributed to an effective contribution for developing concepts of the actuarial science and have borrowed credibility theory at the application in the group insurance pricing, health insurance and pension payments [24], [25], [29].
3.  Insurance cost estimating model has three forms, the individual model, the generalized individual model, the collective model.

Model of the insurance cost estimate 
In practice, the process of cost calculating of property and liability, s insurance depends on what is known as prices booklet, it contains of the rates of the cost of insurance per each exposure unit for each type of insurance. For example, there is prices rates of fire risk in factories Ginning Cotton and another for prices the risk of theft in the same factories and a third for the risk of damage caused by water leakage or chemical reaction. Also, there is prices rates of the motor vehicle accidents whether private or for transfer of passengers or freight, In addition to that there is prices rates to car theft. Prices average estimate is based on past experience data during a long time. In practicable , the components of models which are used to calculate the cost of insurance are usually constant in its nature more than random variables, and then it is not useful in evaluate the actual variables constituting the model, in particular, factors affecting on incidents change rapidly. It is worth mentioning that this problem is obvious more in life insurance business and social insurance plans than general insurance because of the length of the policy period. For example, mortality tables
 CSO-58 may be used to calculate all life insurance policies premiums in Egyptian market that means that premiums are calculated based on experience data collected since more than 50 years. In another side, fixed technical interests rates are involved in calculating the premium and that is not appropriate the reality. This certainly, has led to harmful situation to justice between the parties of the insurance contract. Based on the previous fact, actuaries provide partial solutions which were not satisfactory enough so far.
First: - the individual model to estimate the cost of insurance.

Actuaries developed mathematical model by which the cost of insurance is estimated and subjected to the achievement of justice between the parties of the insurance contract. This form is used in the most important issues, actuary deal with in this area, namely, underwriting, pricing and estimating reserves. Model - in its simple form – consists of the elements that enable us to estimate the expected total loss as cost of risk burden during specified time in the future (t) for the value of the asset during the same period (V t), under the severity of the expected number of accidents (Fr), measured by the expected value of the loss of each incident separately (Sr), and estimated real value of the return rate (r). In accordance with the previous elements, each of Ratemaking and Premium are estimated as follows:
Rate of cost = Present value of expected claims / V 0;


(2)

Present value of expected claims 

                   = Vt [F r * S r] [1+ exp(R)] – (½ t);



(3)
                                   t

V t = Vo [(1 – t * D) * ( (1+ft)] according to (1), and

                                                    t=1
Fr = E (n) = (    [n * p (n = n)].





(4)       

                   All possible n
                              v t

Sr = E(x) = ( x f(x) .d(x). 







(5)
                              0
            (1+( r i)
R = ------------- - 1, and






        (6a)
            (1+( f i)
E(R) = ( R f(R) .d(R). 






            (6b)
                   All possible values of R
]
The final form of the individual model could be shown statistically as follows.

	
	v t                         
 ( x f(x) .d(x) *  ( [n * p(n = n)] 

 0                  all  possible of  n
	

	---------------------------------                           (7)
	Premium = V t

	
	[1 + ( R f(R) .d(R).] - ½ t

          all possible values of R
	


According to equations (2) and (6), it is logic that the insurance business can not contract to cover one asset only, but this case may be useful in study risk management of one enterprise and the deal with could be useful for the owner of the same enterprise at managing the risk related to the same unit personally. The defect of the individual model is that the experience data may not be sufficient to rely upon to implement the estimate process.
Second: - The generalized model and the cost of insurance.
 In the case of the generalized individual model, there is k number of homogeneous economic assets for which is required an insurance coverage. The expected number of losses and the expected size of loss per each accident should be estimated using the appropriate probability density functions (pdf) of each asset. So, k of contracts is existed, and k of premiums is streamed as in cash flows to the insurance company at contracting, having compared these premiums to the company's commitment to compensate the values ​​of the losses. In practice, values of differences between both commitments are not equal zero, and then represent insurance company risk based on the concepts of actuarial science. Model that governs these obligations is called the generalized individual model, it is as follows:
	
    v t                         
{  ( x f(x) .d(x) *  ( [n * p(n = n)]}j 

    0                  All  possible of  n
	            k
       (
         j =1
	      k                 K 
   ( Pj = ( (V t)j
   j = 1        j =1

	-----------------------------------------------      (8)
[1 + ( R f(R) .d(R).] – ( ½ t)
              All possible values of R
	


It is better to indicate, from Equation (8), the following observations:
1. The left side of the equation contains of the sum of the expected total losses, those losses represent the insurance company obligations which will paid to the policyholders. The probability distribution to estimate the expected size loss should be chosen statistically to suit the nature of the experience's data. Almost, with all cases actuaries use the truncation distribution technique with right tail of positive values to fitting the actual losses values (Vt) to the (pdf) of projected distribution, in this case, the truncated distribution's function is as follows:
In the case of the value at risk pre-determined (right side truncation)

              f (x)

f((x) r = -------- 






(9a) 
              F(x) r
In the case of risk retention (left side truncation)

                f (x)

f((x) l = ------------- 





(9b)
             [1- F (x)] l
In the both cases (right and left sides truncation)

                     f (x)

f((x) r, l = -------------------- 




(9c)
             F(x) r - [1- F (x)] l
 In the other side, the probability distribution which is chosen to estimate losses frequency requires many steps - as procedure for test of fitting data - should be performed.  The appropriate pdf could be used statistically to estimate the present value of compensation that represents the obligations of the insurance company should be tested too.
2. The right side represents the sum of premiums that is to be equal the total obligations of policyholders. At the end of insurance contract, the both side of the equation is equal theoretically only, but practically, the probability that the two sides are equal is zero because of the variations resulting from the variables estimate.
3. Difference between the obligations of the insurance contract parties at time t represents the risk of insurance company, in regards of this issue, actuaries make an effort to avoid or at least minimize it as possible, they apply, for that target:

· Statistically: Advanced methods are used such as an experience data of a large size and high quality, updated tools for sorting purposes to choose homogeneous risks of high rank,.

· Technically, the adoption of the so-called fluctuation reserve is used to cope with differences of the estimate.
· In practice, co-insurance in bearing the risk burdens and reinsurance to mitigate it are available tools to deal with that issue.

4. Equation (8) describes the location and the shape of each a statistical variable included in the model.

Shortly, the equation (8) reshows the expected total losses E (TL) of assets covered by the insurance during a certain period in the future as follows: 

E (TL) = [E (n) * E(x)] 





    (10a)

Suppose that Var (n), and Var (x) are finite, and the condition of independence between them is available, we obtain

Var (TL) = [E (n) * var(x)] + [var (n) * (E(x)) 2] 

    (10b)

S.D. = ( Var (TL)     






    (10c)

The result from (10a) is yielded from the mean of probability distribution which is used to measure the frequency rate [Fr = En)] multiplied by the mean of probability distribution which is used to measure the severity rate [Sr = E(x)] and represents the rate of cost, and then the premium should be paid to the insurance company needs the component of present value (1+R) - ½t and the value at risk (Vt)

Premium = V t * [E (n) * E(x)] * (1+R) - ½ t  


    (10d)

It is Clair that equation (10d) summarizes equations (3), (7).

For the purposes of supervision, comparison between the present values ​​of total revenues (premiums) and total expenses (claims) – for the purposes of the balance's investigation between obligations - should be performed annually. 

The importance of the individual model is that it allows comparison between the total values ​​of the present actuarial of expenses (VD), and the total values of present actuarial of revenues (VI) because sets of values ​​are linked in the same periods of time, and linked also in the subject of insurance policy. The difference between both present actuarial values is an important issue and is measured as flows:

∆t = (VD) t – (VI) t






      (11)
The function of the difference (Δt) as a function in time t is a random variable represents the differences between values of two random variables. 
∆ 0     = (VI) 0     and …∆ t = ((VD) t – ( (VI) t 


      (12)

       t = 0                                               t = t
Equation (12) is used to calculate the technical reserve for risks still in force at time t, which represents the increase in the actuarial present value of expenses to the actuarial present value of revenues. 
Third: - collective model and the cost of insurance.
The collective model is the depiction of the individual model cases where actuaries are dealing with the totals of the estimated premiums, reserves, claims depending on the collective estimates, and the balance of the parties' obligations is shown as equality of inflows to outflows not yearly but at the end of contract. By the way, schemes solvency investigation is to be performed each year according to the characteristics of many collective schemes, such as social insurance, and health insurance. The collective model may be urgently to use in the case of unbalanced obligations which may be estimated by the individual model, then the collective model estimates are summing of homogenous sets results based on the individual model estimate. The basic field of the collective model is how to instruct models are to be useful in the balance investigating of the employee benefits plan, pension plan, and social insurance funds.
The cost of life insurance.

At the beginning of the study we pointed out that the international market for life insurance has suffered - and still - the problem of the use of flat rates at estimating the cost of life insurance. Under the pressure of the supervision associations on the insurance activities, and policyholders to solve insurable unfairness problem, actuaries make an effort to address this problem, taking into account the actuarial system preservation. The estimated cost of life insurance based on two factors which have been the essential cause of the problem handled:
1. Flat rates especially technical interest rate (less than actual interest rate of the market significantly).

2. Mortality rates based on insurance companies experience data, and structured a long time ago.

All Solutions that have been issued during the tow last decades provided practically, a partial solution for the problem; it is represented in issuing participating policies in all its forms.    
In 2000, a study showed significantly differences between the obligations of the parties of the insurance contract [30]. It confirmed - based on data experience of insurance companies in the United States - which the lack of financial justice between parties of insurance contract has become real issue. Functions for calculating differences between the costs calculated according to traditional functions of the actuarial system   and calculated based on actual experience data have been developed; a numerical data (an actuarial data and an actual data of the same case) has been treated and showed results of highly significant differences.  
Actuarial variables and updated experience data.
At calculating the cost of life insurance policy in accordance with the actuarial use of flat rates such as an interest rate and a rate of death many of actuarial functions are used. Just for an example, to estimate the cost of term insurance policy for a person of age (x), during n years, mortality rate (nqx), technical interest rate (r), and amount of insurance (A) the following steps should be performed. The difference between the cost by the actuarial function and the proposed functions may be estimated as follows
:
1 - The actuarial cost: 
A x: n( = A. n q x. (1+ r) – n;





(13)

            d (x + 0) + d (x + 1) + d (x + 2) + …. + d (x + n-1) 

n q x = ----------------------------------------------;
                                      l x
 l x: number of survivals at the age of (x). 

d x+i: number of death between the age of (x+i-1) and the age of (x+i).
2 - The cost based on updated experience data: 

(A x: n( = A. n(q x. (1+ (r) – n; 





(14)

           (d (x + 0) + (d (x + 1) + (d (x + 2) +  + (d (x + n-1) 

n(q x = ------------------------------------------------------------------

                                               (l x
(l x    : the actual number of survivals at the age of (x).      
(dx+I : the actual number of death between the age of (x+i-1) and the age
         of (x+i). 
Differences between the actuarial values and the actual values declare the inequality between the costs calculated by both methods; these differences   are resulted by two reasons: first, the difference between the actuarial mortality rates and the observed mortality rates actually, the second, the difference between the incomes of invested funds of policyholders and technical actuarial rate used. The value of non-equity could be estimated as follows
:

1 - Actuarial cost at the age (x).

                         d x+i -1 

{A x+i: 1(  = --------------------

 



(15)

                     l x+i * [1+ r] t-(t-1)
2 – Actual cost at the age (x)

                       (d x+ I - 1                                                         

( A x+i: 1( = -----------------------  




(16)

                                                                        t 

                      (L x + I * ( [1+ ri]

                                   t-1
3 - Estimate annual difference.
 
(i = {A x +I: 1( -(A x +i: 1( }





(17)

4 – Estimate sum of the annual difference.
                                                i

S ((i) = (I {( (1+RI)} 






(18)

                    1 

5 - Estimate the total sum of the annual differences. 
    t                                       t                                         t                                                   t    
( [S ((i)] = (1 {( (1+Ri)} + (2 {( (1+Ri)} +.. + (t-1 {( (1+Ri)} (19)
I =1                       1                                    2                                                  t-1



The value of output in equation (21) represents the value of inequities in the insurance contract, it is greater than zero in almost cases, and may be less than zero in a few cases, and it should be settled at the end of contract according the proposed scheme by legal and technical techniques.

The cost of health insurance.
The cost of general insurance contract is depended basically on the equation (7) while the cost of life insurance policy is based on the concept adapted in the equation (17); the cost of health insurance is based on both of the two concepts adapted in equations (7) and (17). The benefits provided by the health insurance scheme are divided into two types: the first is claims of recovery expenses (inestigation, remedy, and the length of disease period)
; the second is predetermined as a payment should be paid to the policy holder. Claims of the first type need the model in equation (7) to estimate the cost of it, while the payment of the second of health insurance need the concept of equation (17). Based on the previous concepts, actuaries need probability distributions to estimate the expected number of disease cases and the expected value to cover all items of recovery. In the other side, the payment as an obligation of the insurance company requires the concepts of probability.    

The cost of insurance of environmental risks.
The angry of environment may generate catastrophic losses and the basic properties of the accident of environment are losses of large size and the influence of the accident has a long time period. So, to estimate the cost of insurance of environmental risk need an appropriate probability distributions to losses of large size (Pareto distribution could be suitable). In addition to that, the time period of accident, s influence is a random variable should be considered at estimating the cost. 
Finally, we can conclude some results as follows:
1. Calculations of insurance cost for all branches use mathematical models and advanced statistical techniques and actuaries need to be fully aware of these models and techniques.
2. Insurance activities contains of different types, each type needs a different statistical model.

3. The applications of artificial intelligence such as neural networks and fuzzy logic, and statistical data dining, have become very important applications in the insurance fields particularly, through underwriting stage. Sorting and classifying risks is necessary for homogeneous groups of risks.
4. Higher education programs in Arab universities did not pay enough attention towards mathematics model and statistics technique in particular in courses of insurance and decision making. 
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�- The value of asset is evaluated based on the market assessment at time of contracting.





� - The compensation of loss is evaluated as ratio of the asset market value at time of accident occurred.


� -  The cost often is paid as a periodical payments.


� - Data of this table is experience, s data of insurance companies in USA during 1954: 1958. 


� The traditional actuarial functions are still used for calculating the cost of 


   insurance. .  


� - The period of insurance is one year.


� - All elements are random variables.
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