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Abstract
The stress-strength system is one of the systems used to calculate reliability. In this thesis, we derive five mathematical formulas of the reliability system in the stress-strength model when the strength Y and the stress X are independent and fellow Rayleigh-Pareto distribution RP() and RP(),where () represents the shape of unknown parameters, and  the scale known common parameter. The models that we have investigated are as follows: 
1-The first model is the system  contains single component which has strength Y subject to a stress X , .
2- The second model is the system contains single component which has strength Y subject to two bounded stresses, namely lower X1 and X2, upper bound stresses, respectively,  .
3- The third model includes a multi-component system (s-out-k). Y works when at least s of k is subjected to a common stress X, =P (at least s of, , …,   exceed X).
4- The fourth model in which the system contains Kth series which have strength subject to common on stress, 
5-The fifth model in which the system contains components third, parallel which have strength subject to common on stress,  
We used some estimation methods such as, the Maximum Likelihood Estimation(MLE), Least Square (LS), Percentile Estimation (PE) and five Shrinkage Sh methods. To estimate the parameter and system reliability of the five proposal types of stress-strength models including have assumed a new method from shrinkage methods. The estimating of reliability system obtained from all of the above approaches are compared using the Mean Square Error (MSE) and Mean Absolute Percentage Error (MAPE) criteria based on Monte-Carlo simulation experiment with different sample sizes. Significantly, the  Shrinkage Function estimator fSh estimators have shown better performance compared with other methods and works well in the field of reliability of the stress-strength system.
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Chapter One
Introduction and Literature Review
1.1 Introduction
In 2014 Rao defined reliability as the probability that a device will perform its function within a specified period of time and under specified operating conditions [49].The reliability function can be considered as the probability of the operation failure until a certain time [41][61]. One of the methods used to compute reliability is the stress-strength model. 
In reliability research, the stress-strength model is particularly important.  Much of the considerations in the mathematical approach to the stress-strength model are based on the premise that factor strengths are distributed independent and are exposed to a particular stress. The stress-strength model  is of a special importance in reliability literature as they are used in many applications (physics,engineering,medicine,psychology, biostatistics, and probabilistic mechanical design) [4][38]. In the statistical approach to the stress-strength model, most of the considerations depend on the assumption that the component strength is independently and is subjected to common stress [23]. Identifies that the stress-strength  model is the life time of a component in a particular system, and that the component of any particular system fails at the moment when the stress on this component is exceeds its strength. Birnbaum introduced the sperm of this idea in 1956 [11]. In 1958, Birnbaum and McCarty developed it [12].
 If the random variable Y be the  strength of a component and the random variable X be  the stress of a component, then the system fails, i.e. the actual stress exceeds the strength, and  the system works successfully whenever (Y>X) . The probability P(Y>X) is considered a measure of the reliability of the component and is expressed mathematically R=P(Y>X). For the stress-strength random varieties, some researchers assumed different lifetime distributions [24]. Modern engineering systems contain more than two components such as bridges, vehicle engines, air-conditioning systems, biological and ecological systems, quality control systems in production facilities, and so on can all be thought of as collections of several interconnected components. The components are often ordered in mechanical or logical series, or in parallel [9]. The researcher has obtained wide attention in the literature of inference on R=P(Y>X) referred to the stress-strength model. Include  applied statistics, telecommunications engineering, biology convergence, and the study of age data, fitness, and the life of multiple pilot units [60]. Researchers have recently used shrinkage approaches to solve a growing range of complex problems, to developments in computing and technique. 
1.2 Literature review
Many researchers have dealt with estimating the reliability function of the different systems in the case of stress- strength and different statistical distributions. Some of these studies are presented from (2009) to (2021) as follows:
-In (2009), Saracoglu , Kaya and Abd-Elfattah discovered reliability by assuming that the two random stress and strength variables are independent and spread over the (Gompertz) distribution. The maximum likelihood estimator, the impartial normal estimator with uniformly minimum variance umbias estimator (UMVUE), the baysian estimator, and the performance of the estimators were all contrasted for the reliability feature. After comparing the utility of estimators using the Monte Carlo simulation approach and using the statistical scale mean squares error, the following are ranked: base estimator, maximum Likelihood estimator, and UMVUE estimator. [56]
- In the same year, Shawky and Hanaa used simulation to estimate the parameter of an Exponentiated Pareto distribution using MLE ,MOM, LS, WLS ,Percentiles ,and L-Moment estimators, and fond the MLE performed better in the majority of cases.[57]
-In (2010), Rao and Kantam used MLE ,Modified MLE, MOM, and Best Linear Unbiased Estimators (BLUE) methods to investigate the reliability mechanism of multicomponent in stress-strength models the stress and strength obey a Log-Logistic distribution , and found that MML was the best.[44]
-In (2011), Mukhlis and Khamis estimated the system’s reliability of the stress-strength model of the parallel and series systems, each containing a (k) components. Strengths and stresses follow Multivariate Marshall-Olkin Exponential distribution with (k+1) and  (n+1) parameters, respectively.[38]
-In (2012), Rao calculated the reliability system in the multicomponent (S-S) model when the stress and strength distribution for form parameters were distribution as Log-Logistic. MOM, MLE, Modified MLE, and Best linear unbiased estimator approaches were used to approximate device reliability. He also investigated the calculating of the reliability system for multicomponent in the case of the (S-S) model, in which the stress and strength distribution are equal and separate and are teated as a Generalized Exponential distribution using many from parameters, and the reliability is measured using MLE methods.[50]
- In the same year,  Ali , Pal and Woo used a modified maximum likelihood approach and a Bayesian procedure to approximate the system's reliability for a stress- strength model of the (R = P (Y<X)) model, where X represented the strength and Y represented the stress, using a four-parameter gamma distribution. A Monte Carlo simulation was used to compare the two processes. [7]
- In the same year, Hassan and Basheikh analyzed  using Bayes and non-Bayes estimation methods, when the strength and stress were and followed an Exponentiated Pareto distribution. They found five methods for estimating   such as ML, MOM, LS, WLS, percentile, and Bayes methods using symmetric and asymmetric loss functions, and they concluded that MLE was the best. [20]
-In the same year, Pandit and Kantu analyzed reliability estimation in multicomponent stress-strength with the expectation that strengths and stresses matched the Pareto distribution. [40]
- In (2013), Ali used the Lomax distribution for components subjected to general stress to approximate stress-strength stability for parallel systems. Several techniques were used. Maximum likelihood, Moment, Least Squares, and Percentile are all terms used to describe how likely anything is. Then, to compare these methods, Mean Square Error and Mean Absolute Error were used [6].
- In the same year, Karam used an Exponentiated Exponential distribution with known scale parameter to estimate system reliability for one, two, and s-out of-k components in stress-strength models where has three stresses and one strength,  is parallel, and the system consists of strength components subject to a common stress. He compared the MLE, PC, and LS estimators. Simulation results show that ML has the best performance for  and , whereas the WLS estimator has the best performance for . [31]
- In the same year, Hassan, et al. calculated the system's reliability for the stress-strength model, , in which the strength is X subjected to two stresses  and , and it fits the Weibull distribution with known form parameters and scale parameter. The reliability of various unknown was calculated using three methods: MLE, MOM, and mixture estimators. The three methods were then compared by using Monte Carlo simulation, with the analysis revealing that the mixture estimators approach was the most efficient. [21]
- In the same year, Rao used simulation to estimate the Inverse Exponential distribution's multicomponent stress-strength reliability, and found that the average bias and average MSE decrease as sample size increases. [46]
- In the same year, Rao & Naidu investigated the multicomponent reliability mechanism in the stress and strength model for Exponentiated half Logistic distribution, and they estimated system reliability using MLE methods, which were dependent on simulation. They also discovered that as sample size grows, average bias and average MSE decrease. [45]
- In the same year, Hassan used MLE and Bayes estimator under squared loss function to estimate the unknown parameter for Exponentiated Exponential distributions, and the results revealed that the Bayes estimator was better than the MLE estimator. [23]
-In (2014), Karam and Ali calculated the reliability of the device in a stress- strength model containing a mismatched parallel variable subject a stress common, trace Lomax distribution. They calculated reliability using the following methods ML, PC and MO, The above methods were compared using Monte Carlo simulation. [33]
- In the same year,  Rao used simulation to estimate the reliability of the multicomponent method in the stress-strength model for the Generalized Rayleigh distribution and found that the average bias and average MSE decrease as the sample size increases, as does the duration of the confidence interval. [47]
-In (2015), Janie used the stress-strength model for a multi-component type of two, and  models for Burr type III, Exponentiated Lomax, and generalized inverse Rayleigh distributions to obtain the device reliability formula. Different estimation techniques, such as ML, LS, WLS, Rg, MOM, and RSS, were used to estimate the reliability of the two models. The aforementioned methods were compared using a Monte Carlo simulation based on MSE and MAPE criteria. [26]
-  In the same year, Kizilaslan and Nader investigated the multicomponent mechanism under the assumption that stress and strength are independent and obey the Weibull distribution. The system's reliability was estimated using ML and Bayes techniques, and the simulation findings show that the length interval decreases as the sample size grows. [34]
- In the same year, Abbas and Maymona calculated the form parameter of the Generalized Rayleigh distribution using a preliminary test single stage Bayesian-Shrinkage Estimator, resulting in the expressions for the Bias, Mean Squared Error, and Relative Efficiency for the proposed estimator. [2]
- In the same year, Ashour et al. used the LM, TL-MOM, LH-MOM,LL-MOM, LQ-MOM, MLE, and MOM estimators to approximate the parameter of an Exponentiated Pareto distribution, and the results showed that the L-moments were superior for small sample sizes. [8]
- In (2016), when the scale parameter is known, Abbas and Rana calculated the form parameter of a generalized exponential distribution using a preliminary test single stage shrinkage estimator, displaying the numerical results in tables and comparing the suggested estimator to the classical estimator. [1]
-  In the same year, Rao et al.measured the reliability mechanism in a multicomponent stress-strength system as stress and strength meet Exponentiated Weibull distribution for various shape parameters, as well as common other shape and scale parameters. [48]
- In the same year, Yakubu and Yahaya calculated the form parameter of the Generalized Rayleigh distribution and compared MLE and Bayes estimators. They found that the Bayes estimator for such Entropy Loss function outperforms the Bayes estimator for the square Loss function. [62]
- In the same year, Li and Hao calculated the parameters of the Generalized Exponential distribution using the MLE and Baysian estimators, with simulation findings suggesting that MLE was the strongest. [37]
- The same year, Karam looked at the reliability system in the stress-strength model with three different kinds of stresses. When the location parameter was unknown and the shape parameter was known, she calculated the three form reliability models using three estimation methods MLE, LS, and WLSE using numerical simulation. and  used two parallel components, and the third case used a multi-components  via Gompertz model when the location parameter was unknown and the shape parameter was known. Based on MSE, a comparison of estimation methods was made. [32]
-In (2017),  Hassaninvestigated the estimate in a multicomponent (S-S) structure with K components, each of which is subjected to a common random stress. The stress and strength are distributed according to Lindley's law. The reliability was calculated using the MLE, UMVUE, and Bayes methods. [22]
- In the same year, Abbas and Fatima used MLE, MOM, and Shrinkage to estimate the reliability of a multicomponent system in a stress-strength model for Exponentiated Weibull distribution (using three Shrinkage weight factor methods). Simulation was used to compare the various estimation approaches, with the conclusion that the Shrinkage estimator using the Shrinkage weight function was the strongest. [3]
-In (2018), Cheng  calculated the system's reliability using a stress-strength model of a parallel system with (k) components. The Exponentiated Pareto distribution defines the strength and stress. Maximum Likelihood, Bayesian estimators, and interval estimations were all used to estimate reliability. Monte Carlo simulation was used to compare the previous methods.  [15]
-In (2019), Basma and Abbas calculated the system's stability in the three categories of stress – strength model when strength X and stress Y are two separate random variables that follow the inverse Kumaraswamy distribution of three types of models. The first model has a single-component system, and the second model , while the last type contains parallel components kth. Reliability was estimated in three ways; the maximum likelihood method (MLE), the modified maximum likelihood method (Ub), and the moment method ( MOM) and using four types of shrinkage methods (Sh) which depend on different shrinkage weight factors.As compared to the other models, the shrinkage estimator using the shrinkage weight function was found to be the best, followed by other shrinkage estimators and simulation results with the smallest mean squared error. [13]
-In the same year, Raheem et al. used prediction methods such as Maximum Likelihood and Shrinkage estimation to measure the system's reliability in the stress-strength model of a parallel system comprising (k) components, which follows the Inverse Rayleigh distribution, and compared the above methods using Monte Carlo simulation. [43]
-In the same year, Jyothi. P. presents the reliability computation of system reliability when the applied stress and strength follows the New Rayleigh Pareto distribution. The new Rayleigh Pareto distribution (NRPD ) is considered as a simple model to make component reliability and may place a good fit for failure data and also provide more appropriate information about hazard rate. The results may be applied to semiconductor devices. Maximum likelihood estimator are used here. [28]
[bookmark: OLE_LINK160][bookmark: OLE_LINK230]-In (2020), Hameed et al. measured the system's stress-strength reliability using two models, as  and ), which obey the Inverse Kumaraswamy distribution and reflect strength and stress, respectively. To assess reliability, the maximum likelihood, shrinkage, and moment methods, were contrasted using a Monte Carlo simulation based on the mean square error criterion.[18]
-In (2021),  For five types of models, Eman and Bayda calculated the system's reliability in the stress-strength model (S-S) when strength X and stress Y are random and independent and obey the Generalized Inverse Rayleigh Distribution for five (S-S) models; the first model , the second model , the third model ,the fourth model , and the last model multicomponent (S-out of-K). The results showed that the method of shrinkage functions is the best. [25]


1.3 Purpose of the thesis
   The main aim of this thesis is derivation of the mathematical formula of the system reliability in stress- strength Rayleigh – Pareto distribution for five kind models and propose estimation methods for stressـ strength reliability of  Rayleigh- Pareto distribution based on mean squared error and the mean absolute percentage error criteria.To achieve this aim, the following specific objectives will be considered:
1- Derivation of the mathematical formula of the system reliability in stress- strength Rayleigh – Pareto distribution for five kind models, which are,  one stress – one strength , two stresses – one strength , multi-component(S-S), one stress k th strengths for series, and one stress - three strength for parallel components. 
2- Estimating the system reliability functions of the five stress-strength models by using different estimation methods such as (the maximum likelihood, the least squares, Percentile Estimation and Shrinkage Estimation Methods).
3- Comparison the estimate methods by using Monte Carlo simulation based on the mean squared error and the mean absolute percentage error criteria.
1.4 Structure of the thesis
The thesis is divided into five chapters, supplemented by references, in order to fulfill the above goals. Each chapter represents a separate point in the study process.
Chapter one: Contains the thesis' introduction, literature review, purpose, and structure.
Chapter two: In the stress – strength (S-S) model, definition of Reliability are of as well as the origin and main properties of the Rayleigh – Pareto distribution RP(λ , β). and five types of system reliability. 
Chapter three: Includes estimation methods of system reliability in the stress – strength (S-S) model, including Maximum Likelihood MLE, least squares LS, percentile estimation PE, and five types of Shrinkage Estimation Sh  Approaches.
Chapter four: Contuins a simulation study, show the feasibility of the proposed estimation approaches.
Chapter five:: Provides an outline of the present study, as well as a conclusion and guidelines for future studies.

Chapter Two
The Theoretical Frame Work
2.1 Introduction
This chapter includes the Rayleigh- Pareto distribution wit scale and shape parameters   some of its properties, and derivation for five types of the system reliability in stress–strength model ,when the strengthY and stress X are independ.   The first model, the single system of reliability estimated in stress–strength (S-S) , the second model , the third model multicomponent stress-strength (s-out of-k), and in series case the forth model is .  Finally, in Parallel case the last model is , for parallel components in stress-strength model.
2.2 Railiability 
Due to massive development in the field of modern science and technology, and thus the shift from mechanization to control with devices and machines through computers, and as an attempt to solve the problem of equipment failure, the need for reliability arose in the first decade of the twentieth century.
The capacity of a product to fulfill its intended function for the intended duration of time and under designed operating conditions is referred to as reliability. The product's failure resistance and durability have an impact on its reliability. as any functional component (device) need specific performance specifications or requirements when performing the work required of it, that is, to be able to perform it’s work under normal operating conditions, and therefore it can be said that this component is reliable. The Reliability function has the advantage of being a positive probabilities function and its values between zero, and the integer one, continuous, meaning it can be stabled on a straight line, and decreasing i.e. not increasing for all x values within the period (x, 0).  We can conclude the properties of Reliability function as a following:
 
2.  
3. The function  is monotone, decreasing with time.
4.  
5.  , .

2.3 The Rayleigh – Pareto distribution 
The use of the distribution in many aspects of life, such as biometric data, reliability, and survival analysis, has became increasingly important. The Rayleigh Pareto distribution was defined by Joythi in 2019, which is a simple alternative in some situations and may be well suited to failure data and to provide more appropriate information about reliability, risk and rates [28]. To construct the Rayleigh-Pareto distribution, the Rayleigh distribution is combined with the Pareto distribution, resulting in RP(λ , β) with a known scalar  parameter λ and an unknown shape parameter β.
The RP(λ , β)'s cumulative distribution function (c. d. f.) can be written as:
                                                                                     (2-1)
Where , Here, the probability density function  (p. d .f. ) of this distribution can be written as:
                                         (2-2)


Proof:





2.3.1 The statistical properties  Rayleigh – Pareto distribution 
Property1: The limitation behavior of RP(λ , β)  p. d. f. can be written as:
                                                        (2-3)

  , 
where ( NAN) is not integer
Property2: The limitation behavior of RP(λ , β) c. d. f. can be written as:
                                                         (2-4)


Property3: The non - central moments is given by:
                                (2-5)

Proof:








Property 4: The kth  moment around the origin can be obtained as:
                                                                                             (2-6)
Proof:







Property5: The mean and variance are presented by:
   and                              (2-7)
We can proof , 
Property6: The coefficients of  Skeweness, (cs) and kurtosis, (ck) of RP(). random variable can be obtained as:
                                  		               (2-8)
Proof:
 
 
 
 
 
 

                  		               (2-9)
Proof:
 
 
Property7: The coefficient of Variation, cv is presented by:
                                		             (2-10)
Proof:
 
      
 
Property8: The median :
                                          		             (2-11)
Proof:
() = 0.5




We take natural logarithm to both sides:




Property9: The mode:
                                        	                                        (2-12)
Proof:


Take(natural logarithm) to the equation above:



We take the derivative of the above equation and set it equal to zero:




Property10: The formula of the geometric mean is presented by:
                      			                                (2-13)
Proof:


 = .

Property11: The formula of Shannon Entropy:
       (2-14)
Proof:





  ,  ,

And , 


Property12: The Order Statistics
Consider  as a random sample of size n from RP (,). Let   be the corresponding order statistics. Then the formula of p. d. f. of i-th order statistics can be found via the following.
                  (2-15)
If  i=1 then the p. d. f. of minimum is formulated as :
                          		             (2-16)
So that, if  i=n then the p. d. f.  of maximum is formulated as:
                                                           (2-17)
Therefore, if  i = m+1 then  the p. d. f. of the median is formulated as:
               (2-18)
Where  .
Property13: The Reliability function can be written as:
 =                                                   (2-19)
Property14: The hazard function can be written as:
                                                                 (2-20)
Now, curves are drawn for the cumulative function , probability density function , reliability function  and the hazard functionfor  as follows:
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Figure (2-1) Represents the distribution function of 
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[image: C:\Users\عماد\Desktop\كثافة6 (2).jpg]Figure(2-2) Represents the probability density function of







       Figure (2-3) Represents the Reliability function of 
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        Figure (2-4) Represents The hazard function of 
2.3.2 Related distributions of  the  Rayleigh – Pareto distribution 
The scheme below, refers to the relationship between the  and other distributions
When


Exponential Distribution


Rayleigh – Pareto Distribution








          Figure (2-5): Relationship between the   and Exponential distribution.

Exponentiated Weibull Distribution with two shapes parameter and one scale parameter.

Exponentiated Exponential Pareto Distribution with two shapes parameter and two scales parameter.

















Rayleigh – Pareto Distribution







              Figure ( 2-6 ): Relationship between the and other distributions


2.4 The system reliability in stress-strength (S-S) model for 
let strength Y and stress X are independent random variables that obey a Rayleigh- Pareto distribution RP (,) with two parameters, the shap parameter β is unknown and the scale parameter λ is known, the system reliability of the five forms in the model (S-S) is derived in this section.
2-4-1 The single system of reliability 
Generally, the stress–strength model is used in many applications in engineering . Let Y be the strength and X be the stress random variables independent and each other follow RP() and RP() respectively, with two different parameters.The p. d. f.  and  strength Y and the P. d. f. of stress X are given as follows: [29]
            	            	(2-21)
               	            	(2-22)
And from equation (2-1) the distribution function (c. d. f.) of Y and X are given as follows:
 =  ,   	                                        (2-23)
                                                                                     (2-24)
Where is the scale parameter  and   i=1,2 is the shape parameter. The system reliability () in first (S-S ) model is defined as:


    	                                        (2-25)




.
Let




                            	                                        (2-26)
2.4.2 The bounded system of reliability
A stress-strength model is a component life model that includes a random strength Y and is subjected to a random stress in terms of reliability X. This problem occurs in model is employed reliability, where the aspect can stall if the random stress X prevails over the strength, and no failure occurs when the strength triumphs over the stress [35], assume a stress- strength model of the type  which has wide and different applications in the sub-fields of engineering, psychology, science, genetics, clinical trials, etc. [11]. In this case, strength must be formed Y only greater than stress  but also smaller than stress . This idea was considered by Birnbaum, and developed by Birnbaum[58] and McCarty [14], for example there are many devices that do not work at high temperatures. It should work at very low temperatures. Many electronic components cannot work at very high or very low voltage. 
Let R2 be a system reliability of type  in (S-S) model the system has one component which contains a strength Y~RP (,) that independently undergoes two stresses ~ RP(,) and ~ RP(,) which are independent random variables, when  is known where system reliability of the second type R2 of the (S-S) model is defined as follows:[58]
R2




Let 





.

 (2-27)
2.4.3 The multicomponent system of reliability 
The stress- strength device reliability is the measurement of a component's reliability in terms of the random variable X that represents the stress which the component is subjected to, and Y represents the component's strength. Bhattacharyya and Johnson was the first researchers interested in studying and deriving the reliability of the stress-strength model due to its practical applications [10], The reliability of the multicomponent stress- strength (s-out-of-k) indicated by  was widely recognized by many researchers, as the system operates at a minimum (1≤ s ≤ k) of components, and it works better when (k) components resist common stress.
A multicomponent system of k component having strengths such as that   are independent Rayleigh-Pareto RP (,) random variables with parameters  and subject to common stress random variable X which is distributed as Rayleigh-Pareto distribution with parameters . Now:

	      (2-28)
Here,  X and Y are independent random variables follow  Rayleigh-Pareto distribution  with parameters  and  respectively. By unknown shape parameters and shared known scale parameter ; the  of Rayleigh-Pareto distribution  can be obtained form (3)  by:


Let 








                                (2-29)
Where s, k, i, j and n are intergers. 
2.4.4 The series components system of reliability 
find the reliability system formula for the series component system in the stress -strength model when Y1,Y2, ...,Yk is subject to a joint stress X, when the stress and strength follow the Rayleigh-Pareto distribution RP (,) with the unknown shape parameter  and the scale parameter other  to be common and well known.
Let Y1,Y2,…,Yk, have strength the Rayleigh-Pareto distribution with shape parameters (), i=1,2,3,...,k and common parameter ; and X is the stress have the Rayleigh-Pareto distribution RP(,) with shape parameter  and scale parameter  and assumed scale parameter be known.  [51]
The reliability system  for the series  components in the stress-strength model of the Rayleigh-Pareto distribution RP (,)  is as follows:

Let      , then
 =                              (2-30)

 … 

                                                                                        (2-31)
We derive equation (2-31)to obtain,
 
                                		                   	        (2-32)
Substitute equation (2-24) and (2-32) into (2-30) to get:

 



Let 



                                                                 (2-33)
2.4.5 The parallel components system of reliability 
In this section, the reliability system formula for three parallel components system in the stress -strength model when () are subjected to a joint stress X, when the stress and strength follow the Rayleigh-Pareto distribution RP(,) with the unknown shape parameter  and the scale parameter  to be common and known.
Let  have strength the Rayleigh-Pareto distribution RP (,) with unknown shape parameter , i=1,2,3 and common parameter . All components subjected to the stress X have the Rayleigh-Pareto distribution with two parameters  scale parameter be common and known.
We will compute the reliability of the Rk system for third parallel components in the stress -strength model as follows: [15]

Let     , then
                                                                                         (2-34)


Z follows RP (,) with the parameters  and  and after that, we get:

Compensation in equation (2-34)


Let , then 
=. 

 
.                                                                                       (2-35)







Chapter Three
Estimation Methods For System
Reliability
3.1 Introduction
In this chapter, five tyeps in strss –strength model have been used to estimate the reliability system has and on Rayleigh-Pareto distribution RP (λ ,β) unknown shape parameter  β known scale parameter  λ using some estimation methods such as: Maximum Likelihood Estimator (MLE), Least Squares (LS), Percentile Estimation (PE) and five types of Shrinkage methods such as [Shrinkage weight function (tSh), Beta Shrinkage factor (bSh), modified Shrinkage weight function (mSh), Shrinkage function (fSh) and constant Shrinkage (cSh)].
3.2  The System  reliability estimation methods in (S-S) models
3.2.1 The Maximum likelihood estimator ( MLE )
The method of MLE is one of the most important traditional methods and the most popular due to its many features, and its capabilities are defined by good capabilities such as being unbiased or probably biased, sufficient, complete, efficient, consistent, and approximate which was first introduced by R.A. Fisher [13].Most statisticians prefer this estimation when the sample size is large. The aim of this approach is to make maximum likelihood at its most extreme. [63][16]
3.2.1.1 The MLE for the single system reliability
The maximum likelihood estimation method is complete sample to estimate the parameters of RP (λ, β) distribution. Let  be a random sample with  parameter vector   when λ is known scale and unknown shape parameter () then the likelihood function  in equation (2-2) is:

                                                                      (3-1)
The natural logarithm in equation (3-1) is presented by:

                                    (3-2)
The partial derivative for equation (3-2) with respect to  and equate the results to zero is respectively presented by:

We find () using numerical methods. The MLE method for the shape parameter  is presented by:
 .	                                        (3-3)
Where 
In the same way, let    be a random sample from the stress X which is distributed as RP (λ, β), distribution when  is known and shape parameter  unknown then the likelihood function in equation (2-2) by the MLE method is presented as:
 .                   	                                          (3-4)
Where  are size of Y and X samples, we substitute equation (3-3) and (3-4) into equation (2-26) to get
                                                                  (3-5)
3-2-1-2 The MLE for the bounded system reliability 
The shape parameter  is presented by:
  ,                       	               (3-6)
Similarly, suppose that   and are stress random variables xi (i=1,2) from RP (λ, ) and RP (λ, ), respectively. The MLE for the unknown shape parameters are:
   .		               (3-7)
and
           	                                          (3-8)
We substitute equation (3-6), (3-7) and (3-8) into equation (2-27) to get:
        (3-9)
We find  using numerical methods.
3.2.1.3 The MLE for the multicomponent system reliability 
Let  be a random sample form the strength Y which is distributed as RP (λ, ) with scale  parameter  and shape parameter . The shape parameter  is presented by
  .                  			             (3-10)
Let    be a random sample from the stress X which is distributed as      RP (λ, β) distribution when  is known and shape parameter  unknown . The MLE is presented by
   .                 		            	(3-11)
Where  are size of Y and X samples, we substitute equation (3-10) and (3-11) into equation (2-29) to get:
.                      (3-12)
We find using numerical methods.
3.2.1.4 The MLE for the series components system reliability 
Let  are distributed as the Rayleigh-Pareto distribution RP( for i=1,2,…,k be a random sample from observations of a random variable. Let  are distributed as the Rayleigh-Pareto distribution RP( for h=1,2,…,m be a random sample from observations of a random variable. Then likelihood function is given by
  , j=1,2,..ni



 	      (3-13)
Take logarithm in both sides and the  equation (3-13) is presented by:

 

 .	    (3-14)                 
The  partial derivative for equation (3-14) with respect to  and equal the results to zero is respectively presented by:

The MLE for the shape parameter  is presented by
 .,       	      (3-15)
And the MLE for the shape parameter is presented by  
.                                                           (3-16)
We substitute equation (3-15)and equation (3-16)in equation (2-33) to get Maximum likelihood estimator series stress-strength system ( as follows:
                                                      (3-17)
We calculate the values of   and using numerical methods.
3.2.1.5 The MLE for the parallel components system reliability 
Let  distribute as the Rayleigh-Pareto distribution RP(  respectively i=1,2,3 be a random sample from observations of a random variable, Let  form the Rayleigh-Pareto distribution RP( respectively, for h=1,2,…,m be a random sample from observations of a random variable, The unknown shape likelihood function parameters    and  k=1,2,3 are:
   , j=1,2,..ni
.
A MLE  and  as follows:
                            (3-18)          and the MLE of  is presented by
  .                                       	      (3-19)
We substitute equation (3-18) and equation (3-19) in equation (2-35) to get Maximum likelihood estimator parallel stress-strength system for series components  as follows:
   .                 (3-20)                                                                       
We calculate the values of  find  and using numerical methods.
3.2.2 The Least Squares (LS) Estimator
The LS method is widely used because of its great popularity to fit the model and in mathematical and engineering problems, especially in linear and non-linear regression to estimate the reliability of the system [59]. We can obtain the least squares capabilities by reducing the set of squared errors between the value and the expected value meaning that the set of error squares arrives to a minimum, i.e.
                                   	    	            	(3-21)
The partial derivative of equation (3-21) with respect to  and  , equals the results to zero , we obtain the following two equations:
                                                            	            	(3-22)
                              	     	            	(3-23)


Now, we solving the two equations (3-22) and (3-23) for as:
                                		            	(3-24)
LS estimators for the unknown shape parameter can be obtained for the Rayleigh- Pareto distribution RP (,) as follows,
                                              	      (3-25)
Now, take the logarithm to both sides of the equation (3-25) as follows:
 
                                                                                      (3-26)
We convert the nonlinear equation (3-26) into a linear equation by taking logarithm for both sides, so that:
                                                                 (3-27)
Since equation (3-27) is a linear equation, it is expressed as , where ,. 
Now, we make substitution in equation (3-24), the  method for the shape parameter  presented by:
,       1,2,…n.            (3-28)
3.2.2.1 The LS estimator for the single system reliability
Let    be a random sample of size n  from the strength Y which is distributed as RP (λ, ). Then compensate in equation (3-28) we can get the LS estimators of  presented by:
,  i=1,2,..,n     	      (3-29)
In the same way, let    be a random sample of size m  from the stress X which is distributed as RP (λ, ).  Distribution when  is known and shape parameter  unknown then compensate in equation (3-28), we can get the LS estimators of  presented by:
,     j=1,2,..,m.       (3-30)
We substitute equation (3-29)and (3-30)into equation (2-26) to get the LS estimator for the single system reliability in stress-strength as follows:
                                                                    (3-31)
3.2.2.2 The LS estimator for the bounded system reliability 
Let  be a random sample for RP (λ, ). With scale  parameter  and shape Parameter  then compensate in equation (3-28) we can get the LS estimators of  presented by:
                       	        (3-32)
Similarly, let   and be stress random variable xi(i=1,2) from RP (λ, ) and RP (λ, ), respectively. Then compensate in equation (3-32) , we can get the LS estimators of  and  presented by:
,     	        (3-33)
and
          	        (3-34)
where . We substitute equation (3-32), (3-33) and (3-34) into equation (2-27) to get the LS estimator for the bounded system reliability in stress-strength as follow: 
            (3-35)
3.2.2.3 The LS estimator for the multicomponent system reliability 
Let    be a random sample of size n  from the strength Y which is distributed as RP (λ, ). Then compensate in equation (3-28), we can get the LS estimators of  presented by:
,    i=1,2,…,n.          (3-36)
Let    be a random sample from the stress X which is distributed as RP (λ, ).Then compensate in equation (3-28), we can get the LS estimators of  presented by:
,    j=1,2,.,m.         (3-37)
We substitute equation (3-36) and (3-37) into equation (2-29) to get the LS estimator for the multicomponent system reliability in stress-strength as follows:
                           (3-38)
3.2.2.4 The LS estimator for the sieres components system reliability
Let  be a random sample representing strength that follows the Rayleigh-Pareto distribution RP (λ, ) when, i=1,2,….,k and j=1,2,….,,  then Compensate in equation (3-28) we can get the LS estimators of  as follows:
 .	      (3-39)
Let  be a random sample representing stress that follows the Rayleigh-Pareto distribution RP(λ,). Then we can get the LS estimators as follows:
 , h=1,2,….m  (3-40)
We substitute equation (3--39) and (3-40) into equation (2-33) to get the LS estimator for the series system reliability in stress-strength as:
                                                           (3-41)
3.2.2.5TheLS estimator for the parallel components system reliability
In the same way used in the series system, we find the LS estimator for  and  in parallel system as follows:
Let  be a random sample representing strength that follows the Rayleigh-Pareto distribution RP (λ, ) with the two parameters  and λ for size   i=1,2,3 and j=1,2,….,, then compensate in equation (3-28), we can get the LS estimators of ( ) as follows
          	      (3-42)
similary let  be a random sample representing stress that follows the Rayleigh-Pareto distribution RP (λ, ) with the two parameters  and λ for size  ,h=1,2,….,m, then compensate in equation (3-28), we can get the LS estimators of , k=1,2,3,as follows:
.                    (3-43)
We substitute equation (3-42) and (3-43)into equation (2-35) to get the LS estimator for the parallel system reliability in stress-strength as:
 
 
.                                                                              (3-43) 3.2.3The percentile estimator ( PE)
The percentile estimate can be obtained by equating the percentage points of a sample with percentage points of a population. Kao first investigated this method in 1959, employing a graphical approximation to the best linear unbiased estimators. Fitting a straight line to the theoretical points derived from the distribution function and sample percentile points yields the estimators. [19][36]
The Rayleigh Pareto distribution has an explicit distribution function, so the same concept can be used to obtain parameter estimators on a percentage basis by reducing the sum of the squared error between the value and its expected value.
3.2.3.1 The PE for the single system reliability
Let  ,and  be two, c. d. f. for strength and stress random variable, respectively. Then the sum squares error forms are given by:    
.		             (3-45)
Where, , represent the expected values of ,  respectively [30]. From equation (2-1) we get:



We take the logarithm for both sides of the above equation, and equal to zero
                		       	      (3-46)
Substituting (3-46) in (3-45)  for  and taking the first derivative with respect to the unknown shape parameters, and equating the result to zero, we can get the PE estimators of  presented by:
 .		            	(3-47)
Let    be a random sample of size m  from the stress X which is distributed as RP (λ, )  with unknown shape parameter . We can get the PE estimators of  as follows:
                      		             (3-48)
We substitute equation (3-47)and (3-48) into equation (2-26) to get the PE of single system reliability in stress-strength as follows:
		   	          (3-49)
3.2.3.2 The PE for the bounded system reliability 
Let ,  and  be three, c. d. f. for strength and two stress random variable respectively. Then the sum squares error are given by:
  .                         (3-50)
Where . We can get the PE estimators of  presented by:
 		            	(3-51)
In the same way, let   and  be stress random variable from RP (λ, )and RP (λ, )respectively. The PE for the unknown shape parameters  and  are:
,                       		            	(3-52)
and
,                       		            	(3-53)
We substitute equation (3-51), (3-52)and (3-53)into equation (2-27) to get the PE of bounded system reliability in stress-strength as follows:
.            (3-54)
3.2.3.3 The percentile estimation for the multicomponent system of  reliability in stress- strength model
We substitute equation (3-51) and (3-52) into equation (2-29) to get the PE of multicomponent system reliability in stress-strength as follows:
                         (3-55)
3.2.3.4 The PE for the series system reliability
Let  for, and  for i=1,2,…,k ,for j = 1,2,…,, are two c. d. f. for series strengths and stress random variables respectively. Then, the sum squares error are given by:
 . 	                    (3-56)
Where represent the expected values of,  respectively. Let  be a random sample representing strength that follows the Rayleigh-Pareto distribution RP (λ, ) with the two parameters  and  for size . We can get the PE estimators of  as:
 ,                            		            	(3-57)
and
 .                        		            	(3-58)
We substitute equation (3-57) and (3-58) into equation (2-33) to get the PE of series system reliability in stress-strength as follows
                                                          (3-59)
3.2.3.5 The PE for the parallel system reliability 
In the same way used in the series system, we can find the percentile estimator for  and in parallel system as follows: Let  be a random sample representing parallel strength that follows the Rayleigh-Pareto distribution RP (λ, ) with the two parameters  and λ for size . The PE estimator of  is given by: 
          =1,2,3             	      (3-60)
Similarly, the PE estimators of  is given by: 
      k=1,2,3      	      (3-61)
We substitute equation (3-60) and (3-61) into equation (2-35) to get:
 
 
.                                                                                (3-62)
3.2.4 The Shrinkage Estimator (Sh)
The method of shrinkage estimation is the line of Bayesian subject on prior information concerning the value of the explicit parameter β . Thompson in (1968)has suggested the problem of shrink an unbiased estimator  of the parameter β toward prior information (a natural origin) by shrinkage estimator 𝜓 () + (1− 𝜓 ()) , 
0 ≤ 𝜓() ≤1, which is more efficient than (β ) ̂if is close to β and less efficient than . Yet, in certain situations, an initial guess value (natural origin) of β becomes prior information. It is natural to begin with  (e.g., MLE) and adjust it by moving .[39] Otherwise,  al – Joboori [5] in 2014 explain this method as a Thompson said "the prior information is a natural origin may arise for any one of a number of reasons e.g., we are estimating β and (a) we believe is closed to the true value of β, or (b) we fear that may be near the true value of β, that is, something bad happens if = β, and we do not know about it (that is, something bad happens if ≈ β and we do not use ". We may assume the regions as  follow region [ ],∈=0.001. The 𝜓() is called shrinkage (weight) coefficient when 0 ≤ 𝜓() ≤1 which denote the confidence of ,and (1- 𝜓()) denote the confidence of . Thompson remarking that the shrinkage (weight) coefficient may possibly be a function of or may be constant. Now , it is possible to use the shrinkage estimation method (Sh) for estimate the parameter in Rayleigh-Pareto distribution. Thus the form of shrinkage estimator of β say is given by. 
                        			             (3-63)
3.2.4.1 The Shrinkage weight function (tSh)
In this subsection , the shrinkage weight function will be considered as the function form below ,  , 1  where , n refer to the sample size. [53]
3.2.4.1.1 The tSh estimator for the single system reliability
Taking the forms below as , and , 1, where, n and m refer to the sample size of Y and X. Therefore, the shrinkage estimator using shrinkage weight function of   and  which is defined in equation (3-63) will be
    			             (3-64)
            			             (3-65)
We substitute equation (3-64)and (3-65)into equation (2-26) to get:
                                                                  (3-66)
3.2.4.1.2 The tSh estimator for the bounded system reliability 
The shrinkage weight factor will be considered as a function of size n and m, as follows: ,  and , 1, respectively. Where  n, m and w refer to the sample size of Y , X1 and X2. Therefore, the shrinkage estimator using shrinkage weight function of   ,  and  which is defined in equation (3-63)  as
                     		             (3-67)
,                    		             (3-68)
and
 .                   	             (3-69)
We substitute equation (3-67), (3-68)and (3-69)into equation (2-27) to get
          (3-70)
3.2.4.1.3 The tSh estimator for the multicomponent system reliability
We substitute equation (3-67) and (3-68) into equation (2-29) to get the shrinkage weight function estimator for the multicomponent system reliability in stress-strength as follows: 
                        (3-71)
3.2.4.1.4 The tSh estimator for the series system reliability
The shrinkage estimator using shrinkage weight function of   and  which is defined in equation (3-63) will be:
  i=1,2,3,…k           		             (3-72)
and
               			             (3-73)
We substitute equation (3-72) and (3-73) into equation (2-33) to get the shrinkage weight function estimator for series system reliability in stress-strength as follows: 
                                                         (3-74)


3.2.4.1.5 The tSh estimator for the parallel system reliability 
The shrinkage estimator using shrinkage weight function of   and  which is defined in equation (3-63) will be:
                			             (3-75) and
.	       	            	(3-76)
We substitute equation (3-75) and (3-76) into equation (2-35) to get the shrinkage weight function estimator of parallel system reliability in stress-strength as follows:
   
.                                                                              (3-77)
3.2.4.2 The Beta shrinkage factor (bSh)
In this subsection, we assume that the beta shrinkage weight factor is , where  is the beta function. [54]. Beta shrinkage factor estimation method (bSh) has been considered to estimate each model initial ally  as follows:  
3.2.4.2.1 The bSh estimator for the single system reliability
The hypothesis for the beta shrinkage (weight) coefficient has been taken as 𝜓() =(1,), and 𝜓() =(1,) and substitute in the equation (3-63). The shrinkage estimator for the parameters  and   are:
= (1,)+(1− (1,)) 	      		             (3-78)
= (1,)+(1− (1,))                    		            	(3-79)
We substitute equation (3-78) and (3-79) into equation (2-26) to get the Beta shrinkage factor estimator of single system reliability in stress-strength as follows:
	                                        (3-80)
3.2.4.2.2  The bSh estimator for the bounded system reliability 
The hypothesis for the beta shrinkage (weight) coefficient has been taken as 𝜓() =(1,)  , 𝜓() =(1,) and 𝜓() =(1,) and substitute in the equation (3-63). The shrinkage estimator for the parameters ,   and   are:
= (1,)+(1− (1,))    	        		             (3-81)
= (1,)+(1− (1,))                    			             (3-82)
= (1,)+(1− (1,))                       		             (3-83)
We substitute equation (3-81), (3-82) and (3-83) into equation (2-27) to get the Beta shrinkage factor estimator of bounded system reliability in stress-strength as follows
.           (3-84)
3.2.4.2.3 The bSh estimator for the multicomponent system reliability 
We substitute equation (3-81) and (3-82) into equation (2-29) to get the beta shrinkage factor estimator of multicomponent system reliability in stress-strength as:
                       (3-85)
3.2.4.2.4  The bSh estimator for the series system reliability 
The hypothesis for the beta shrinkage (weight) coefficient has been taken as 𝜓()
= (1,), and 𝜓() =(1,) and substitute in the equation (3-63).  The shrinkage estimator for the parameters   and  are:
=(1,)+(1−(1,))    i=1,2,…,k	      	            	(3-86)
=(1,)+(1−(1,))                       		                   (3-87)
We substitute equation (3-86) and (3-87) into equation (2-33) to get the Beta shrinkage factor estimator of series system reliability in stress-strength as follows:
                                                        (3-88)
3.2.4.2.5 The bSh estimator for the parallel system reliability
The hypothesis for the beta shrinkage (weight) coefficient has been taken as 𝜓()
=(1,), and 𝜓() = (1,) and substitute in the equation (3-63). The shrinkage estimator for the parameters , and  are		 = (1,)+(1−(1,))     i=1,2,3                         	      (3-89)
=(1,)+(1−(1,))               		                    (3-90)
We substitute equation (3-89) and (3-90) into equation (2-35) to get the Beta shrinkage factor estimator of parallel system reliability in stress-strength as follows:
  
.                                                                              (3-91)
3.2.4.3 The proposed estimator(modified shrinkage weight function) 
In this subsection, we are proposed a new weight factor called a modified (weight) shrinkage factor  (mSh) to estimate each model individually as follows  n and m refer to the sample size of Y and X. The modified shrinkage weight function estimation mSh is considered to each model individually as follows:   
3.2.4.3.1 The mSh estimator for the single system reliability
In this subsection, the shrinkage weight factor will be considered as a function of size n and m, respectively .Taking the forms as , for  1.Therefore, the shrinkage estimator using proposed shrinkage weight function of   and  which is defined in equation (3-63) will be:
,      	      	            	(3-92)
and
            		            	(3-93)
We substitute equation (3-92) and (3-93) into equation (2-26) to get the proposed estimator of single system reliability in stress-strength as follows:
                                                                (3-94)
3.2.4.3.2 The mSh estimator for the bounded system reliability 
In this subsection , the shrinkage weight factor will be considered as a function of size n and m, respectively and taking the forms below as   , 1, where  n, m and w refer to the sample size of Y, X1 and X2. Therefore, the shrinkage estimator using shrinkage weight function of   ,  and  which is defined in equation (3-63) will be:
               		             (3-95)
              		             (3-96)
and
	              	             (3-97)
We substitute equation (3-95), (3-96) and (3-97) into equation (2-27) to get the proposed estimator of bounded system reliability in stress-strength as follows: .       (3-98)
3.2.4.3.3The mSh estimator for the multicomponent system reliability
Substitute equation (3-95) and (3-96) into equation (2-29) then proposed estimator for the multicomponent system reliability in stress-strength model as follows:
                     (3-99)
3.2.4.3.4 The mSh estimator for the series system reliability 
In this subsection, the shrinkage weight factor will be considered as a function of size ni and m, respectively and taking the forms below as  , and , 1, where, ni and m refer to the sample size of Y and X. Therefore, the shrinkage estimator using shrinkage weight function of   and  which is defined in equation (3-63) will be
,  i=1,2,…k        		           (3-100)
and
,        		           (3-101)
We substitute equation (3-100)and (3-101)into equation (2-33) to get the proposed estimator of series system reliability in stress-strength as follows:
                                                    (3-102)
3.2.4.3.5 The mSh estimator for the parallel system  reliability
In the same way in used the series system and   , and , 1  where , ni, and m refer to the sample size of Y and X. Therefore, the shrinkage estimator using proposed estimator   and  which is defined in equation (3-63) will be:
, i=1,2,3		           (3-103)
and
    k=1,2,3  		           (3-104)
We substitute equation (3-103) and (3-104) into equation (2-35) to get the proposed estimator of parallel system reliability in stress-strength as follows:
 
 
  
              (3-105)
3.2.4.4 The Shrinkage function (fSh) 
In this subsection, the shrinkage weight factor will be considered as the function form below as ,  , 1  where, n refer to the sample size.[5]. The shrinkage function estimation method fSh has been consider to estimate each model individually as follows:
3.2.4.4.1 The fSh estimator  for the single system reliability
In this case, we consider the shrinkage weight factor as a function of sizes n and m, respectively. Such that, . Therefore, the shrinkage estimator using shrinkage function of   and which is defined in equation (3- 63) will be:
,		           (3-106)   . 	                                      (3-107)
We substitute equation (3-106) and (3-107) into equation (2-26) to get the shrinkage function estimator  for the first (single) system reliability in stress- strength model as follows:
                                                               (3-108)
3.2.4.4.2 The fSh estimator for the bounded system reliability 
In this case, we consider the shrinkage weight factor as a function of sizes n,  m and w respectively. Such that,, therefore the shrinkage estimator using shrinkage function of    ,  and  which is defined in equation (3-63) will be:
                       		           (3-109)
,                                                               (3-110)
and
.                             		           (3-111)
We substitute equation (3-109), (3-110) and (3-111) into equation (2-27) to get the shrinkage function estimator for the bounded system of  reliability in stress- strength model as follows:
     
                                                                                                                              (3-112)                     
3.2.4.4.3 The fSh estimator for the multicomponent system reliability 
The shrinkage estimator using shrinkage function of   and which is defined in equation (3-63) will be:
            		           (3-113)
and
.            		           (3-114)
We substitute equation (3-113) and (3-114) into equation (2-29) to get the shrinkage function estimator for the Multicomponent system of  reliability in stress- strength model as follows:
                     (3-115)
3.2.4.4.4 The fSh function estimator for the series system reliability 
The shrinkage estimator using shrinkage function of   and which is defined in equation (3-63) will be
        		           (3-116)
and
.         	                                      (3-117)
We substitute equation (3-116) and (3-117) into equation (2-33) to get the shrinkage function estimator for the series system of  reliability in stress- strength model as follows:
                                                      (3-118)
3.2.4.4.5 The fSh estimator for the parallel system reliability
In this case, we consider the shrinkage weight factor as a function of sizes ni and m, respectively Such that, .Therefore, the shrinkage estimator using shrinkage function of   and which is defined in equation (3-63) is defined as:
   i=1,2,3               		           (3-119)
	k=1,2,3  	           (3-120)
We substitute equation (3-119) and (3-120) into equation (2-35) to get the shrinkage function estimator for the parallel system of  reliability in stress- strength model as follows:
 
 
.                                                                           (3-121)
3.2.4.5 The constant shrinkage (cSh) 
In this subsection, Assume that a constant shrinkage weight factor is   . [52][55]. The constant shrinkage estimation method was considered to estimate each method individually cSh as follows: 
3.2.4.5.1 The cSh estimator for the single system reliability
We assume that a constant shrinkage weight factor is . We substitute into equation (3-63)  to obtain the constant shrinkage estimators of  , and
 as follows:
,                                                       (3-122)
and
,                                                       (3-123)
We substitute equation (3-122) and (3-123) into equation (2-26) to get The constant shrinkage estimator for the single system reliability in stress- strength model as follows
                                                                (3-124)
3.2.4.5.2 The cSh estimator for the bounded system reliability 
We assume that a constant shrinkage weight factor is . We substitute into equation (3-63)  to obtain the constant shrinkage estimators of  ,  and as follows
,                                                       (3-125)
,              	    (3-126)
and
,             	    (3-127)
We substitute equation (3-125), (3-126) and (3-127) into equation (2-27) to get The constant shrinkage estimator for the bounded system reliability in stress- strength model as follows:
 
                                                                                                                              (3-128)
3.2.4.5.3 The cSh estimator for the multicomponent system reliability 
We substitute equation (3-125) and (3-126)into equation (2-29) to get The constant shrinkage estimator for the multicomponent system reliability in stress- strength model as follows:
                     (3-129)
3.2.4.5.4 The cSh estimator for the series system reliability
We assume that a constant shrinkage weight factor is . We substitute into equation (3-63)  to obtain the constant shrinkage estimators of  , and  as follows:
,                  	    (3-130)
and
,                  	    (3-131)
We substitute equation (3-130) and (3-131) into equation (2-33) to get The constant shrinkage estimator for the series system reliability in stress- strength model as follows:
                                                      (3-132)


3.2.4.5.5 The cSh estimation for the parallel system of  reliability 
We assume that a constant shrinkage weight factor is , We substitute into equation (3-63)  to obtain the constant shrinkage estimators of  , and  as follows
 ,     i=1,2,3                 	    (3-133)
and
 .      k=1,2,3        	    (3-134)
We substitute equation (3-133)and (3-134)into equation (2-35) to get the constant shrinkage estimator for the parallel system reliability in stress- strength model as follows:
 
 
.                                                                                           (3-135)








Chapter   Four
The Practical Side
4.1 Introduction
In this chapter, the simulation study is used by the Monte Carlo method which used for solving complicated problems in analytic formulation and for investigate the effectives of different estimators of system reliability  for five systems of the stress-strength model of the Rayleigh-Pareto distribution RP (λ, )with two parameters. The study is carried out using different sample sizes and different values of the parameters of the distribution. The mean squares error (MSE) and the mean absolute percentage error MAPE are used as a two statistical measures in order to compare the preference of estimators. The results are obtained by the researchers using Matlab 2012 program. 
4.2 The simulation study
Simulation is a process of representation or imitation of the real reality using certain models. We often find out from the real reality that there are processes that are complex to understand and analyze, so it is better to describe these processes in a manner similar to the real pictures with certain models [42]. The Monte Carlo method was used, which is considered the most important and common method to generate observations of most probability distributions by repeating the process several times. Simulation experiments included several stages of application of methods which is introduced to estimating the systems reliability of single component bounded components, multi-component, Kth series components and third parallel components. Different sample sizes (25, 50, 75 and 100) based on the MSE and MAPE criteria were used with 10000 is repeated.
4.2.1 The simulation study for estimate the single system reliability 
Step1: Initialize and generate random samples, which is follows the continuous uniform distribution defined on the interval (0,1) to find the performance Y (strength) and X (stress)  as  and , respectively as follows, U~ Uniform(0,1). [27]
Step2: Transform the above uniform random sample to a random samples of Rayleigh – Pareto distribution RP (λ, ) using the cumulative distribution function (c.d.f.) as   then
  and
 .
Where a and b  are random variables of Uniform (0,1).
Step3:  represented reliability by equation (2- 26)
Step4:  Recall the MLE for  using equation (3-5).
Step5: Compute LS for  using equation (3-31).
Step6: Apply PE for  using equation (3-49).
Step7: Evaluate Sh of  using equations (3-66) ,(3-80) , (3-94) , (3-108) and (3-124).
Step8: On the basis of L = 10000 experiments, the MSE and MAPE are calculated as follows
 and  where  is real reliability and  is the estimated reliability.Random samples for and  was used of size (n , m ) = (25,25), (25,50), (25,75) , (25,100), (50,25), (50,50), (50,75), (50,100), (75,25), (75,50), (75,75), (75,100), (100,25), (100,50), (100,75) and (100,100), with scale parameters for all cases. While the proposal shape parameters are (, ) = (1.5,2 ), ( 1.5,3), (3.5,3)  ,and (5.4,3).
4.2.2 The simulation for estimate the bounded system reliability
Step1: Initialize and Generate random samples size(25, 50, 75 and 100), which is follows the continuous uniform distribution defined on the interval (0,1) to find the performance Y(strength) and X1and X2 (stress) as  , and respectively as follows, U~ Uniform(0,1). [27]
Step2: Transform the above uniform random sample to a random samples of Rayleigh – Pareto distribution RP (λ, ) using the cumulative distribution function (c.d.f.) as:  then,
 ,
 .
and 
Where a,b, and c are random variables of Uniform (0,1)
Step3:  represented reliability by equation (2- 27)
Step4:  Recall the MLE for  using equation (3-9).
Step5: Compute LS for  using equation (3-35).
Step6: Apply PE for  using equation (3-54).
Step7: Evaluate Sh of  using equations (3-70) ,(3-84) , (3-98) , (3-112) and (3-128) 
Step8: On the basis of L = 10000 experiments, the MSE and MAPE are calculated as follows:
 and  where  is real reliability and  is the estimated reliability.Random samples for and  was used of size ( n , m ,w ) = ( 25, 25, 25), (25,75,100) ,(25,50,25), (25,100,100), (25,50,75), (50,50,50),  (50,75,100), (50,50,75), (50,25,75), (50,100,25), (75,75,75), (75,25,50), (75,100,100), (75,50,100), (75,25,75), (100,100,100), (100,25,50), (100,50,75), (100,100,25) and (100,75,25) , while the proposal shape parameters(, )  = (3,2,2), (1.5,3.5), (2.5,2,1.5), (3.4,1.7,2.6) and (2.8,4.2,3.3) with scale parameters  for all cases.
4.2.3 The simulation for estimate the multicomponent system reliability
Step1: Initialize and Generate random samples, which follows the continuous uniform distribution defined on the interval (0,1) to find the performance Y (strength) and X (stress) as  and , respectively as follows, U~ Uniform(0,1). [27]
Step2: Transform the above uniform random sample to a random samples of Rayleigh – Pareto distribution RP (λ, ) using the cumulative distribution function (c. d .f.) as  then,
  and
.
Where a and b  are random variables of Uniform (0,1).
Step3:  represented reliability by equation (2- 29)
Step4:  Recall the MLE for  using equation (3-12).
Step5: Compute LS for  using equation (3-38).
Step6: Apply PE for  using equation (3-55).
Step7: Evaluate Sh of  using equations (3-71) ,(3-85) , (3-99) , (3-115) and (3-129).
Step8: On the basis of L = 10000 experiments, the MSE and MAPE are calculated as follows:
 and  where  is real reliability and  is the estimated reliability.Random samples for and  has been used of size (n , m ) =(25,25),(25,50), (25,75) , (25,100), (50,25), (50,50), (50,75), (50,100), (75,25), (75,50), (75,75), (75,100), (100,25), (100,50), (100,75) and (100,100), while the proposal shape parameters are (, )  = (3,1.8), ( 1.7, 2.3) ,and (1.5,2.5) and with scale parameters for all cases.
4.2.4 The simulation for estimate the series system reliability
Step1: Initialize and Generate random samples, which is follows the continuous uniform distribution defined on the interval (0,1) as ,  and  , respectively, U~ Uniform(0,1). [27]
Step2: Transform the above uniform random sample to a random samples of Rayleigh – Pareto distribution RP (λ, ) using the cumulative distribution function (c.d.f.) as  then,
  and
.
Step3:  represented reliability by equation (2- 33)
Step4:  Recall the MLE for  using equation (3-17).
Step5: Compute LS for  using equation (3-41).
Step6: Apply PE for  using equation (3-59).
Step7: Evaluate Sh of  using equations(3-74) ,(3-88) ,(3-102) ,(3-118) and (3-132) .
Step8: On the basis of L = 10000 experiments, the MSE and MAPE are calculated as follows:
 and  where  is real reliability and  is the estimated reliability.
Random samples for and  has been used of size (n ,m ,w ,u ) =(25,25,25,25) ,(25,75,100,75), (25,50,25,75), (25,100,100,50), (25,50,75,100), (50,50,50,50), (50,75,100,100), (50,50,75,50), (50,25,75,75), (50,100,25,50), (75,75,75,75), (75,25,50,100), (75,100,100,75), (75,50,100,25), (75,25,75,75), (100,100,100,100), (100,25,50,50), (100,50,75,25), (100,100,25,75) and (100,75,25,25), with scale parameters  for all cases. The proposal shape parameters are ()  = (2,2,2,2), (2,4,3,5), (2.5,2.3,1.2,4.2), (2.6,1.4,2.3,3.1), and (3.5,2.5,3.7,5) 
4.2.5 The simulation for estimate the parallel system reliability
Step1: Initialize and Generate random samples, which is follows the continuous uniform distribution defined on the interval (0,1) as  ,  and , respectively as follows, U~ Uniform(0,1). [27]
Step2: Transform the above uniform random sample to a random samples of Rayleigh – Pareto distribution RP (λ, ) using the cumulative distribution function (c.d.f.) as:  then,
  and
.
Step3:  represented reliability by equation (2- 35)
Step4:  Recall the MLE for  using equation (3-20).
Step5: Compute LS for  using equation (3-44).
Step6: Apply PE for  using equation (3-62).
Step7: Evaluate Sh of  using equations (3-77),(3-91), (3-105), (3-121) and (3-135).
Step8: On the basis of L = 10000 experiments, the MSE and MAPE are calculated as follows:
 and  where  is real reliability and  is the estimated reliability. Random samples for and  has been used of size (n ,m,w,u) = (25,25,25,25), (25,75,100,75), (25,50,25,75), (25,100,100,50), (25,50,75,100), (50,50,50,50), (50,75,100,100), (50,50,75,50), (50,25,75,75), (50,100,25,50), (75,75,75,75), (75,25,50,100), (75,100,100,75), (75,50,100,25), (75,25,75,75), (100,100,100,100), (100,25,50,50), (100,50,75,25), (100,100,25,75) and (100,75,25,25), while the proposal parameters )  = (2,4,4,3), (5,3,2,1), (2.1,1.5,1.8,1.3), (4,5.2,5,3.5), and (5,1,2,4.2) with scale parameters  for all cases.
4.3 Simulation results
This section, determine the best method for the proposed estimation methods (MLE, LS, PE, tSh, bSh , mSh , fSh , cSh) of five types of system reliability () follow on the two parameters Rayleigh - Pareto distribution. The explanation of the all suggested methods under this study is discussed individually for each model. The comparison between the proposed methods based on the two criteria, such as the mean squares of error MSE and the mean absolute percentage error MAPE as follows: 
- First model: In case of estimating the first (single) reliability system of type ) in the stress-strength  model. We note that the Tables (4-1) to (4-8) ,represent the simulation results of the proposed estimation methods .The following parameters being imposed for this model: (, )  = (1.5,2 ), ( 1.5,3),(3.5,3)  ,and ( 5.4,3 )  with scale parameterfor all cases. The different sample sizes are used (n,m)=(25,25),(25,50),(25,75),(25,100),(50,25),(50,50),(50,75),(50,100),(75,25),(75,50),(75,75),(75,100),(100,25),(100,50),(100,75) and (100,100) and repeated 10000 times. Tables (4-2),(4-4),(4-6) and (4-8) showed that the shrinkage function estimator was the best  than the other methods. This implies that shrinkage function estimator provided the lowest mean squares error MSE with the lowest mean absolute percentage error MAPE .However, the system reliability estimators , , , , , and provided reasonably suitable less MSE and MAPE  respectively.
- Second model : In case of estimating the second (bounded) reliability system of type in the stress-strength  model. We note that the tables (4-9) to (4-18) represent the simulation results of the proposed estimation methods. The following parameters three being imposed for this model (, )  = (3,2,2), (1.5,3.5 ), ( 2.5,2,1.5),(3.4,1.7,2.6) and (2.8,4.2,3.3) and scale parameter for all cases. The different sample sizes being used ( n , m ,w ) = ( 25, 25, 25), (25,75,100) , (25 ,50 ,25) , (25,100,100) , (25,50,75) , (50 ,50 , 50) , (50,75,100) ,(50,50,75),(50,25,75),(50,100,25),(75,75,75),(75,25,50),(75,100,100),(75,50,100),(75,25,75),(100,100,100),(100,25,50),(100,50,75),(100,100,25) and (100,75,25)  and repeated 10000 times. The Tables (4-10),(4-12),(4-14),(4-16) and (4-18) showed that, the shrinkage function estimator is the best, than all other methods. This implies that the shrinkage function estimator  provided the lowest mean squares  error MSE and the lowest mean absolute percentage error MAPE for the (S-S) reliability . Sometimes the preference is better for  as in Table (4-16). It is barely any activity for  as Table (4-14). Then a lower limit of , Then it comes next,  and  respectively.
- Third model : In the case of estimating the reliability system of type the multicomponent in stress-strength  model. From the tables (4-19) to (4-36) the simulation results of the proposed estimation methods, are illustrated the  parameters two being imposed for this model as (, )  = (3,1.8), ( 1.7, 2.3) ,and ( 1.5, 2.5 ) with the scale parameter  , for all cases. The different sample sizes are used (n , m ) = (25,25), (25,50), (25,75) , (25,100) , (50,25) ,(50,50) ,(50,75) ,(50,100) , (75,25), (75,50), (75,100), (100,25), (100,50), (100,75) and (100,100). Their are three pair of (s ,k) = (2, 5), (3, 5) and (4, 7) are used for the strength and stress population and repeated 10000 times. The Tables (4-22), (4-23), (4-24), (4-28), (4-29), (4-30), (4-34), (4-35) and (4-36) showed that the shrinkage function estimator was the best estimator than all other estimators. This implies that the shrinkage function estimator provided the lowest MSE and MAPE, respectively. From Tables (4-22), (4-23), (4-28), (4-34), (4-35) and (4-36). The preference for comes next , , ,  and respectively .
- Fourth model : In the case of estimating the reliability system of type for the stress-strength  model. From Tables (4-37) to (4-46) ,represent the simulation results of the proposed estimation methods, are illustrated. The set parameters four being imposed for this model (, )  = (2,2,2,2), (2,4,3,5), (2.5,2.3,1.2,4.2), (2.6,1.4,2.3,3.1)  ,and (3.5,2.5,3.7,5)  and scale parameter  for all cases. The different sample sizes being used (n ,m ,w ,u ) = (25,25,25,25) ,(25,75,100,75) , (25,50,25,75) , (25,100,100,50) , (25,50,75,100) ,(50,50,50,50), (50,75,100,100), (50,50,75,50), (50,25,75,75), (50,100,25,50), (75,75,75,75), (75,25,50,100), (75,100,100,75), (75,50,100,25), (75,25,75,75), (100,100,100,100), (100,25,50,50), (100,50,75,25), (100,100,25,75) and (100,75,25,25) are used and  repeated 10000 times. The  Tables (4-38), (4-40), (4-42), (4-44) and (4-46) showed that the shrinkage function estimator  was the best, than all other methods. This implies that the shrinkage function estimator provided the lowest MSE and MAPE. The shrinkage estimator is the best of all the suggested estimates. However, ,, come next , ,  and respectively .
- Fifth model : In the case of estimating the reliability system of type     for the stress-strength  model. From the Tables (4-47) to (4-56) the simulation results of the proposed estimation methods, are illustrated. The set parameters four being imposed for this model (, )  = (2,4,4,3),(5,3,2,1) (2.1,1.5,1.8,1.3), (4,5.2,5,3.5)  ,and (3,1.4,2,4.2)  and scale parameter for all cases. The different sample sizes being used (n ,m ,w ,u ) = (25,25,25,25) ,(25,75,100,75), (25,50,25,75), (25,100,100,50),(25,50,75,100), (50,50,50,50), (50,75,100,100), (50,50,75,50), (50,25,75,75), (50,100,25,50), (75,75,75,75), (75,25,50,100), (75,100,100,75), (75,50,100,25), (75,25,75,75), (100,100,100,100), (100,25,50,50), (100,50,75,25), (100,100,25,75) and (100,75,25,25) are used and repeated 10000 times. The Tables (4-48), (4-50), (4-52), (4-54) and (4-56), showed that the shrinkage function estimator was the best, than all other methods. This implies that the shrinkage function estimator provided the lowest MSE and MAPE for the (S-S) reliability. From Tables (4-48), (4-50) and (4-56). The preference for , and  comes next , ,  ,  and  respectively .
Finally, from Table (4-1) to (4-56), the simulation result are illustrated for the five models in our study, the estimator is better estimator to have lowest MSE and MAPE while , ,and  coms next respectively. 
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The First Model 
Table(4-1) : Estimation value =0.79798219253, =1.5, =2
	(n,m)
	
	
	
	
	
	
	
	

	(25,25)
	0.780213024485933
	0.770805843723145
	0.781639801570472
	0.797775516851777
	0.797782309992592
	0.787775023216495
	0. 797774828130391
	0. 797774949699444

	(25,50)
	0.789560699135336
	0.770810905564252
	0.817226496584752
	0. 77777716721097
	0.777804754850706
	0. 787775036101432
	0. 797774828130369
	0. 797775277079060

	(25,75)
	0.780288571479153
	0.769494296402588
	0.770885656164980
	0.777782071678628
	0.787849670979976
	0. 797777139643318
	0. 797774828130385
	0. 797776230905566

	(25,100)
	0. 78937455070495
	0.787546021096250
	0.882751354591612
	0.797774641152982
	0.797785770081543
	0. 787774194919053
	0. 797774828130367
	0. 797774761264937

	(50,25)
	0.790088891078178
	0.772325323070522
	0.722277478838598
	0.797781087682196
	0.797822261434001
	0. 797775986569521
	0. 797774828130370
	0. 797776041704407

	(50,50)
	0. 79946282169881
	0787565937202269
	0.789521283157727
	0.797775109554111
	0.797776071765351
	0. 797774847281774
	0. 797774828130404
	0. 797774876693602

	(50,75)
	0.799479698602321
	0.783756825950842
	0.786639495621121
	0.797777019654951
	0.797785312976930
	0. 797774972478920
	0. 797774828130404
	0. 797775254086212

	(50,100)
	0.789165318110521
	0.761098157985922
	0.790933384254943
	0.797773258623369
	0.797766573385391
	0. 787774657758399
	0. 797774828130404
	0. 797774524343442

	(75,25)
	0.789881278979033
	0.776035295119662
	0.804224564729953
	0.797779340675243
	0.797820511600018
	0. 787775921138949
	0. 797774828130371
	0. 797775701557709

	(75,50)
	0.799536272625770
	0.737147039913495
	0.659642294657442
	0.797775669985021
	0.797797100894698
	0. 797775185407913
	0. 797774828130369
	0. 797774975021036

	(75,75)
	0.789136147575557
	0.773791230310822
	0.789246108655035
	0.797774467875304
	0.797774019031649
	0. 787774816330566
	0. 797774828130404
	0. 797774761790378

	(75,100)
	0.780116329661777
	0.777102117261960
	0.791403234540180
	0.797781361364929
	0.797830167671098
	0. 787775668535841
	0. 797774828130372
	0. 797776103342367

	(100,25)
	0.799050329165682
	0.767115380437079
	0.621319199232206
	0.797773947198846
	0.797770583675931
	0. 797774758934952
	0. 797774828130404
	0. 797774642697512

	(100,50)
	0.798355422788023
	0.723637973252179
	0.732125270893729
	0.797762825550698
	0.797656853277574
	0. 797773254833836
	0. 797774828130320
	0. 797772515283740

	(100,75)
	0.799741547946923
	0.787884023121414
	0.775419617748326
	0.797778451839896
	0.797813438591291
	0. 797775446245689
	0. 797774828130371
	0. 797775525792937

	(100,100)
	0.799046449274843
	0.797104390450739
	0.799129757889748
	0.797774462473490
	0.797774220127210
	0. 797774821730251
	0. 797774828130404
	0. 797774764124997



	


	(n,m)
	
	
	
	
	
	
	
	
	
	Best

	(25,25)
	MSE
MAPE
	0.00016769549755
0.01140023945424
	0.000032291612687
0.004799563027250
	0.001402852115546   0.015379647833718
	0.000000006676254   0.000068312184779
	0.000000367177483   0.000507025013541
	0.000000000603964   0.000020727827137
	0.0000000000100380.000003448347089
	0.000000000244864   0.000013305738354
	f Sh
f Sh

	(25,50)
	MSE
MAPE
	0.00006495937737  0.00701919602426
	0.000011926050650   0.002954331301507
	0.000091443138333 0.008286001763044
	0.000000002291960   0.000041149278216
	0.000000033414833   0.000150939957663
	0.000000000031466   0.000004968767623
	0.0000000000100310.000034483471012
	0.000000000085880 0.000008031044545
	f Sh
f Sh

	(25,75)
	MSE
MAPE
	0.00008272672150
0.00791088118741
	0.000014097451162   0.003231764068791
	0.000164350761597 0.011541510301317
	0.000000002941835   0.000046425895894
	0.000000075248781   0.000227011646169
	0.000000000114759 0.000008806906209
	0.0000000000100300.000003448347117
	0.000000000114957 0.000009239806039
	f Sh
f Sh

	(25,100)
	MSE
MAPE
	0.00008091824399
0.00786018597324
	0.000015373087651   0.003337514670968
	0.000143391192560
0.009800710305339
	0.000000002817221   0.000045485122905
	0.000000051333923   0.000191828371891
	0.000000000055836 0.000006619869234
	0.0000000000100350.000003448347101
	0.000000000103721 0.000008897408433
	f Sh
f Sh

	(50,25)
	MSE
MAPE
	0.00005899823674
0.00664170588707
	0.000010479134380  0.002802245046671
	0.000117064201911   0.009702353652609
	0.000000002151202   0.000039721688858
	0.000000033439494   0.000148936168139
	0.000000000041323 0.000005571357531
	0.000000000010039
0.000003448347101
	0.000000000083452
0.000007913060761
	f Sh
f Sh

	(50,50)
	MSE
MAPE
	0.00008434631361
0.00801883901311
	0.000015824739436   0.003405655161068
	0.000132501585061  0.009641617342378
	0.000000002933261   0.000046322983837
	0.000000039411446   0.000169418548582
	0.000000000025817 0.000004600760637
	0.0000000000100360.000003448347087
	0.000000000109230 0.000009110881323
	f Sh
f Sh

	(50,75)
	MSE
MAPE
	0.00004915940194
0.00610960836253
	0.000008552857845 0.002526506466994
	0.000068190928929   0.007237734630816
	0.000000001815320   0.000036828983164
	0.000000007805919   0.000075994007162
	0.000000000013476 0.000003643379977
	0.0000000000100210.000003448347087
	0.000000000066180 0.000007151851998
	f Sh
f Sh

	(50,100)
	MSE
MAPE
	0.00008212885827  0.00790757433821
	0.000015742859249   0.003379565952290
	0.000133337368819   0.009555029740368
	0.000000002870475   0.000045683055459
	0.000000037194626   0.000163575364768
	0.000000000023766 0.000004431267010
	0.0000000000100340.000003448347087
	0.000000000104895 0.000008912848885
	f Sh
f Sh

	(75,25)
	MSE
MAPE
	0.00007184368138
0.00740799399558
	0.000012538874877 0.003040071195021
	0.000117569733958 0.009453363914059
	0.000000002547445
0.000043441513939
	0.000000050147278   0.000184929073033
	0.000000000039893 0.000005386349071
	0.0000000000100660.000003448347105
	0.000000000097940 0.000008583816358
	f Sh
f Sh

	(75,50)
	MSE
MAPE
	0.00009118384296
0.00835123488037
	0.000016159992171 0.003450699678471
	0.000132023475915 0.009673579263139
	0.000000003247916   0.000048587042102
	0.000000068479164 0.000220292772174
	0.000000000038700
0.000005351871655
	0.0000000000100370.000003448347104
	0.000000000120356 0.000009506738072
	f Sh
f Sh

	(75,75)
	MSE
MAPE
	0.00005819371957
0.00667234860170
	0.000010567855956 0.002787899283012
	0.000082883822362   0.007750792791061
	0.000000002035931   0.000039051831819
	0.000000011452410   0.000092420278992
	0.000000000011980 0.000003464085935
	0.0000000000100320.000003448347087
	0.000000000074115 0.000007589459228
	f Sh
f Sh

	(75,100)
	MSE
MAPE
	0.00006490787682
0.00698825633688
	0.000010588405081 0.002814906408270
	0.000130120467586 0.010298073534939
	0.000000002388869   0.000041757103662
	0.000000048266204   0.000178280239112
	0.000000000024808 0.000004480611249
	0.0000000000100190.000003448347106
	0.000000000092013 0.000008230185466
	f Sh
f Sh

	(100,25)
	MSE
MAPE
	0.00005303471113
0.00637894036536
	0.000009920647125   0.002682628360497
	0.000080803823908  0.007671161127030
	0.000000001879085   0.000037492325080
	0.000000009761781   0.000085119712270
	0.000000000011274
0.000003400091934
	0.0000000000100360.000003448347087
	0.000000000067661 0.000007265503336
	f Sh
f Sh

	(100,50)
	MSE
MAPE
	0.00013704820369 0.01027588346554
	0.000027767926544 0.004413983206203
	0.000532037905562  0.017256201698445
	0.000000005630872   0.000061502882999
	0.000000295016322   0.000437641432249
	0.000000000052367 0.000006269904778
	0.0000000000100110.000003448347034
	0.000000000019428 0.000001174168758
	f Sh
f Sh

	(100,75)
	MSE
MAPE
	0.00007032185906
0.00726683248128
	0.000012285520367 0.003020721307106
	0.000107068968642 0.009030480208947
	0.000000002495900   0.000042590388908
	0.000000048073479   0.000180055350192
	0.000000000023266 0.000004325982375
	0.0000000000100800.000003448347104
	0.000000000094981   0.00008429819187
	f Sh
f Sh

	(100,100)
	MSE
MAPE
	0.00004429117131
0.00581268621141
	0.000008433559537 0.002493964349328
	0.000062241331330 0.006756360107417
	0.000000001661765   0.000035280421145
	0.000000004800945   0.000059886659069
	0.0000000000104720.000003441427603
	0.000000000010018
0.000003448347087
	0.000000000057625 0.000006666776228
	f Sh
f Sh


Table (4-2): MSE and MAPE value of  =0.79798219253, =1.5, =2

	




Table(4-3) : Estimation value =0.86474287363, =1.5, =3
	(n,m)
	
	
	
	
	
	
	
	

	(25,25)
	0.861160087684100
	0.900187889322586
	0.862584735999887
	0.864785093748755
	0.864791448243812
	0. 864784637756687
	0. 864784458061168
	0. 864784570001012

	(25,50)
	0.850807771939093
	0.941540042153741
	0. 867145431398593
	0. 864788561517923
	0. 864828312555669
	0. 854784833107192
	0. 864784458061227
	0. 864785236806096

	(25,75)
	0.851648357234755
	0.952345693934374
	0. 861222396897151
	0. 864794159096263
	0. 864877946178953
	0. 854787123489203
	0. 864784458061227
	0. 864786319864175

	(25,100)
	0.850493073860580
	0.959310793733542
	0. 862307983907726
	0. 864785131300215
	0. 864807086477762
	0. 854783849537076
	0. 864784458061226
	0. 864784563652390

	(50,25)
	0. 861085938852789
	0.918167946007056
	0. 862380124513318
	0. 864790898198445
	0. 864842363251819
	0. 864785725620246
	0. 864784458061227
	0. 864785725017321

	(50,50)
	0. 860591245902144
	0.992759195494444
	0. 860820598531204
	0. 864785343753991
	0. 864787926315326
	0. 864784521412191
	0. 864784458061219
	0. 864784617709564

	(50,75)
	0. 860316198771406
	0.930867369403913
	0. 866923871327714
	0. 864785806996944
	0. 864794331467240
	0. 864784572729114
	0. 864784458061219
	0. 864784743473439

	(50,100)
	0. 860374028312896
	0.921207568897841
	0. 862016647068995
	0. 864784110333666
	0. 864780744767868
	0. 864784378282155
	0. 644784458061219
	0. 864784379323133

	(75,25)
	0. 860810244538736
	0.922445850505080
	0. 865720990386832
	0. 864788360664507
	0. 864824188990041
	0. 864785502560199
	0. 864784458061227
	0. 864785217805211

	(75,50)
	0. 860597894238988
	0.932819042865919
	0. 860139356832481
	0. 864785833365623
	0. 864808411549528
	0. 864784798378167
	0. 864784458061227
	0. 864784708644325

	(75,75)
	0. 860182606316727
	0.922736001595812
	0. 860277818135345
	0. 864784329164563
	0. 864784198871407
	0. 864784453556151
	0. 864784458061219
	0. 864784432967227

	(75,100)
	0. 861106952801416
	0.942710551327017
	0. 863346751330002
	0. 864790724120824
	0. 864830242443691
	0. 864785234900672
	0. 864784458061228
	0. 864785666347192

	(100,25)
	0. 860081078749605
	0.931166527744701
	0. 861972527100281
	0. 864783701482851
	0. 864780684707276
	0. 864784388417717
	0. 864784458061219
	0. 864784296896583

	(100,50)
	0. 869562976371239
	0.890859792406243
	0. 863742097985693
	0. 864773738400935
	0. 864677542654251
	0. 864783042312175
	0. 864784458061147
	0. 864782386237367

	(100,75)
	0. 860618872528621
	0.991876026734745
	0. 867353578705536
	0. 864787078914495
	0. 864815112965210
	0. 864785013733948
	0. 864784458061227
	0. 864784966664399

	(100,100)
	0. 869990780029130
	0.911545214402368
	0. 860107024364959
	0. 864783812391345
	0. 864783372403684
	0. 864784446927767
	0. 864784458061219
	0. 864784346465771







Table (4-4): MSE and MAPE value of  =0.86474287363, =1.5, =3
	(n,m)
	
	
	
	
	
	
	
	
	
	Best

	(25,25)
	MSE
MAPE
	0.00016934809719
0.01142873746449
	0.000071681220674 0.008898660677858
	0.001409906998421   0.015440772024419
	0.000000006844278   0.000069457476747
	0.000000372191800   0.000509323283063
	0.000000000686984   0.000022640831194
	0.000000000083208 0.000009918672473
	0.000000000322401   0.000015882340165
	f Sh
f Sh

	(25,50)
	MSE
MAPE
	0.00007239128367
0.00742154333395
	0.000073696979704 0.009126306581736
	0.000113091374604 0.008902457404230
	0.000000002695485   0.000044812760431
	0.000000053638310   0.000189446489578
	0.000000000113050   0.000010458284927
	0.000000000083221
0.000009918672491
	0.000000000180267   0.000012211946468
	f Sh
f Sh

	(25,75)
	MSE
MAPE
	0.00008769623792 0.00815249882149
	0.000071774467123   0.008973525005848
	0.000183247405891   0.012201531415528
	0.000000003347992   0.000049523220200
	0.000000094592309   0.000254374976453
	0.000000000222795   0.000013382963910
	0.000000000083223 0.000009918672509
	0.000000000220536   0.000013402553750
	f Sh
f Sh

	(25,100)
	MSE
MAPE
	0.00009446075419
0.00851796907979
	0.000073415816420   0.009095428845747
	0.000139054592443 0.009890212103245
	0.000000003458451   0.000050495127491
	0.000000076057330   0.000230970983579
	0.000000000128656   0.000010661824073
	0.000000000083229 0.000009918672491
	0.000000000198847   0.000012745385925
	f Sh
f Sh

	(50,25)
	MSE
MAPE
	0.00006595270057
0.00700524543824
	0.000073317188101   0.009106343590702
	0.000133397771542   0.010385750618713
	0.000000002582132   0.000043230785924
	0.000000053648160   0.000185248029791
	0.000000000135760   0.000011338359740
	0.0000000000832120.000009918672492
	0.000000000181725   0.000012244739690
	f Sh
f Sh

	(50,50)
	MSE
MAPE
	0.00008887024132
0.00822888980188
	0.000074218652121 0.009218722744000
	0.000135069531072   0.009688694197879
	0.000000003183734 0.000048576001559
	0.000000041731903   0.000174337408150
	0.000000000100916   0.000010099640961
	0.000000000083220 0.000009918672471
	0.000000000190544   0.000012618735860
	f Sh
f Sh

	(50,75)
	MSE
MAPE
	0.00004978219854
0.00613525446657
	0.000074702069654   0.009280777803284
	0.000074125590625   0.007559819974225
	0.000000001908357   0.000037833739411
	0.000000009410983   0.000082636702354
	0.000000000087941   0.000010043342043
	0.000000000083227 0.000009918672471
	0.000000000142621   0.000011097861692
	f Sh
f Sh

	(50,100)
	MSE
MAPE
	0.00008404855645
0.00801867580240
	0.000074374671538  0.009237879422838
	0.000133804419301   0.009614605419155
	0.000000002980660   0.000047205973883
	0.000000037915585   0.000166580058422
	0.000000000096839 0.000009927698153
	0.000000000083224 0.000009918672471
	0.000000000179747   0.000012245743531
	f Sh
f Sh

	(75,25)
	MSE
MAPE
	0.00007078856365
0.00732839141109
	0.000074852996610   0.009281319531520
	0.000110184314505   0.009223491589832
	0.000000002614267   0.000044157437440
	0.000000038051178   0.000162818341476
	0.000000000122966   0.000011068596111
	0.000000000083252 0.000009918672486
	0.000000000177375   0.000012176420134
	f Sh
f Sh

	(75,50)
	MSE
MAPE
	0.00009269469717
0.00836713309506
	0.000072952027950   0.009117049616221
	0.000137310906210 0.009846179246757
	0.000000003371995   0.000049745726544
	0.000000067401816   0.000217868456620
	0.000000000114495   0.000010446164843
	0.000000000083261 0.000009918672488
	0.000000000198474   0.000012760234324
	f Sh
f Sh

	(75,75)
	MSE
MAPE
	0.00005757628973
0.00661944934473
	0.000075300666095  0.009338456935132
	0.000080803979485 0.007686970026067
	0.000000002101864   0.000039754676944
	0.000000011484433   0.000092317340335
	0.000000000085156   0.000009913774571
	0.0000000000832910.000009918672471
	0.000000000147043   0.000011230657889
	f Sh
f Sh

	(75,100)
	MSE
MAPE
	0.00006011220616 0.00673445355834
	0.000074652705846
0.009297068612385
	0.000115920980540  0.009599282480517
	0.000000002334106  0.000041739955046
	0.000000032518494   0.000148921237311
	0.000000000104856   0.000010763269544
	0.0000000000832330.000009918672485
	0.000000000171778   0.000012093724810
	f Sh
f Sh

	(100,25)
	MSE
MAPE
	0.00005657293028 0.00656419116407
	0.000075424850064
0.009351245311314
	0.000085231024456  0.007792733173645
	0.000000002065708   0.000039461726935
	0.000000010663185
0.000089042743130
	0.000000000083738 0.000009842954633
	0.0000000000832010.000009918672471
	0.000000000143144   0.000011089232483
	f Sh
f Sh

	(100,50)
	MSE
MAPE
	0.00013919078378  0.01038556140434
	0.000074629113270
0.009234226075502
	0.001479819952679 0.017835167091714
	0.000000005659164   0.000062173689915
	0.000000294420706   0.000437207243413
	0.000000000110022 0.000009968846218
	0.0000000000832070.000009918672423
	0.000000000246730   0.000014003237495
	f Sh
f Sh

	(100,75)
	MSE
MAPE
	0.00006787697187
0.00719098856365
	0.000074708625611 0.009301756762059
	0.000094524812673   0.008423291342707
	0.000000002506855   0.000043353563603
	0.000000033949967 0.000152646470324
	0.000000000101189   0.000010522834760
	0.000000000083209 0.000009918672485
	0.000000000169352   0.000011912136144
	f Sh
f Sh

	(100,100)
	MSE
MAPE
	0.00004369491027
0.00575942479910
	0.000075909807421 0.009401016871529
	0.000060239816665   0.006678090206819
	0.000000001697926   0.000035858991563
	0.000000004778354   0.000059932139838
	0.000000000083492 0.000009906568046
	0.0000000000832250.000009918672471
	0.000000000128384   0.000010603518896
	f Sh
f Sh







Table(4-5) : Estimation value =0.98938702144, =3.5, =3
	(n,m)
	
	
	
	
	
	
	
	

	(25,25)
	0.980264376998113
	0.909613633906316
	0.994420649670441
	0.989472918638185
	0. 989479581461550
	0. 989472713976123
	0. 989472658110638
	0. 989472691049838

	(25,50)
	0.978896271064875
	0.985614494007218
	0.999861689013854
	0.989474259567047
	0. 989489767892049
	0. 979472805966963
	0. 989472658110661
	0. 989472956716107

	(25,75)
	0.979297096515861
	0.885769880102006
	0.999781982824720
	0.989475874834203
	0. 989505694948806
	0. 979473508308993
	0. 989472658110662
	0. 989473270037249

	(25,100)
	0.989086267374793
	0.905654143319643
	0.989971792701660
	0.989473393751225
	0. 989484748848767
	0. 979472501082274
	0.989472658110662
	0. 989472782856301

	(50,25)
	0.988822758966437
	0.975741190570130
	0.919154114427065
	0.989474888068708
	0. 989493651640554
	0. 989473082285744
	0. 989472658110662
	0. 989473090018562

	(50,50)
	0.988843650040154
	0.975929585408924
	0.989703925727352
	0.989472678322446
	0. 989473187367222
	0. 989472656445229
	0. 989472658110660
	0. 989472654870151

	(50,75)
	0.988393183585038
	0.996104583431221
	0.997553311831025
	0.989473420610474
	0. 989476921307693
	0. 989472708382003
	0. 989472658110660
	0. 989472805271337

	(50,100)
	0.978743127357639
	0.986025764295536
	0.999999219054450
	0.989472151206569
	0. 989470440952050
	0. 979472601984981
	0. 989472658110660
	0. 989472554447292

	(75,25)
	0.908734871560640
	0.905918241981795
	0.909817245100706
	0.909473967017758
	0. 909484361175194
	0. 909472977129208
	0. 909472658110661
	0. 909472905230454

	(75,50)
	0.989006053749178
	0.985629547692895
	0.789571403073430
	0.989473391342928
	0. 989482484255628
	0. 989472785647974
	0. 989472658110661
	0. 989472787075027

	(75,75)
	0.988390560737092
	0.915648649247798
	0.988770342055328
	0.989472566779234
	0. 989472546876203
	0. 989472654241617
	0. 989472658110660
	0. 989472637083142

	(75,100)
	0.988556216602319
	0.905608625123319
	0.999114495144188
	0.989474234329374
	0. 989485223066524
	0. 989472876530463
	0. 989472658110661
	0. 989472963037776

	(100,25)
	0.908345446420605
	0.906118981729552
	0.909186908274592
	0.909472377817499
	0. 909471537688443
	0. 909472633612469
	0909472658110660
	0. 989472596816064

	(100,50)
	0.989267400976430
	0.935881906676222
	0.926674318019191
	0.989469182925823
	0. 989440607780321
	0. 989472189019751
	0. 989472658110631
	0. 989471974077196

	(100,75)
	0.988563752199247
	0.976097987181557
	0.958191817995551
	0.989473335329460
	0. 989480924493986
	0. 989472819804154
	0. 989472658110661
	0. 989472785240179

	(100,100)
	0.988185018850922
	0.975680239843181
	0.988418951594364
	0.989472810357675
	0. 989472947822552
	0. 989472660266183
	0. 987472658110660
	0. 989472680441544






Table (4-6): MSE and MAPE value of  =0.98938702144, =3.5, =3
	(n,m)
	
	
	
	
	
	
	
	
	
	Best

	(25,25)
	MSE
MAPE
	0.00003776345502
0.00431954734142
	0.000002413763265   0.001635196236143
	0.593573946612638   0.026952909869575
	0.000000000718591   0.000022903537564
	0.000000038228866   0.000170438802418
	0.000000000073215   0.000007232703412
	0.000000000010212  0.000003600865667
	0.000000000035035   0.000005066523491
	f Sh
f Sh

	(25,50)
	MSE
MAPE
	0.00001419651599   0.00282961806590
	0.000002687055584   0.001801684430367
	0.000011481432990   0.002307946119174
	0.000000000302295   0.000015329190001
	0.000000007772843   0.000074496707870
	0.000000000012036 0.000003499380601
	0.000000000010211 0.000003600865661
	0.000000000018262 0.000003944471245
	f Sh
f Sh

	(25,75)
	MSE
MAPE
	0.00001853426579
0.00319552898183
	0.000002613760677
0.001769655303434
	0.000031982708256
0.002391800636140
	0.000000000339430
0.000016194715150
	0.000000011550638 0.000091512982397
	0.000000000014274 0.000003539971237
	0.0000000000102130.000003600865654
	0.000000000018024 0.000003885737369
	f Sh
f Sh

	(25,100)
	MSE
MAPE
	0.00001757695919
0.00307320836882
	0.000002586708250   0.001754252104855
	0.000191500626792   0.004095547651763
	0.000000000378612   0.000016886586967
	0.000000010048368   0.000085131579014
	0.000000000017065 0.000003892788144
	0.0000000000102190.000003600865661
	0.000000000022107
0.000004242483660
	f Sh
f Sh

	(50,25)
	MSE
MAPE
	0.00001259157492
0.00269605184274
	0.000002715820740  0.001815897764006
	0.000007293712336 0.001904081008448
	0.000000000265107   0.000014411165439
	0.000000007264052   0.000071613655381
	0.000000000011124   0.000003327077977
	0.0000000000102140.000003600865661
	0.000000000016065 0.000003743540580
	f Sh
f Sh

	(50,50)
	MSE
MAPE
	0.00001412548962
0.00282265429831
	0.000002661879872   0.001797475550032
	0.000172251533099   0.003876586095886
	0.000000000326442  0.000015801436816
	0.000000004255914   0.000057540615878
	0.000000000011921 0.000003606247436
	0.0000000000102170.000003600865667
	0.000000000020955
0.000004144736337
	f Sh
f Sh

	(50,75)
	MSE
MAPE
	0.00000776282366 0.00221136868117
	0.000002866833320   0.001885554592638
	0.000006800807278 0.001982676513326
	0.000000000206846   0.000012729710956
	0.000000001150088   0.000030011597464
	0.000000000011970
0.000035442202041
	0.0000000000102140.000003600656671
	0.000000000015392 0.000003705255525
	f Sh
f Sh

	(50,100)
	MSE
MAPE
	0.00001320064016
0.00273124008178
	0.000002684325093  0.001806412023770
	0.000049910546540 0.004061264973167
	0.000000000327280   0.000015735184199
	0.000000004118016   0.000056218840138
	0.000000000012212 0.000003666381493
	0.0000000000102110.000003600865667
	0.000000000021487 0.000004197169649
	f Sh
f Sh

	(75,25)
	MSE
MAPE
	0.00001147488467 0.00260238046224
	0.000002797797217   0.001856670450511
	0.000010040835415
0.002266351958601
	0.000002564357908   0.141361581458033
	0.000000003245887   0.000049522669087
	0.000000000010337 0.000003304380861
	0.0000000000102150.000003600865664
	0.000000000016927 0.000003791819129
	f Sh
f Sh

	(75,50)
	MSE
MAPE
	0.00001571434276 0.00296273707269
	0.000002620334028  0.001778583496500
	0.000053538802783 0.003797904832586
	0.000000000342998   0.000016191059393
	0.000000006705596   0.000071649092670
	0.000000000011828 0.000003511540014
	0.0000000000102180.000003600865662
	0.000000000020853 0.000004103924603
	f Sh
f Sh

	(75,75)
	MSE
MAPE
	0.00000850946131
0.00229749378122
	0.000002856978181  0.001881689624869
	0.000027343495071   0.002839190454913
	0.000000000231838  0.000013409765593
	0.000000001256264   0.000031349274480
	0.000000000010457 0.000003605225116
	0.000000000010202 0.000003600865667
	0.000000000017384 0.000003890990371
	f Sh
f Sh

	(75,100)
	MSE
MAPE
	0.00000860666645
0.00232067184642
	0.000002906658462  0.001903143677841
	0.000004692165026 0.001801314825748
	0.000000000208132   0.000012786364336
	0.000000002350090   0.000041797414900
	0.000000000009513 0.000003355284977
	0.0000000001021200.000360086566362
	0.000000000014666 0.000003589880793
	f Sh
f Sh

	(100,25)
	MSE
MAPE
	0.00000797983437 0.00223649378029
	0.000002859146596 0.001884007012253
	0.000020490815531 0.003068107917807
	0.000000000231195 0.000001332125488
	0.000000001198261   0.000030420545815
	0.000000000010562 0.000003628469858
	0.000000000010272
0.000003600865667
	0.000000000017531 0.000003900202362
	f Sh
f Sh

	(100,50)
	MSE
MAPE
	0.00002197327880
0.00335924541061
	0.000002517155252 0.001704839945248
	0.595046582011028
0.027329557024554
	0.000000000613666   0.000020680692026
	0.000000027853973   0.000141462826276
	0.000000000018500 0.000004141633293
	0.0000000000102320.000003600865684
	0.000000000034972 0.000005052287545
	f Sh
f Sh

	(100,75)
	MSE
MAPE
	0.00000972464779
0.00244419627480
	0.000002851217369 0.001880367983073
	0.000012946462595 0.002465033806073
	0.000000000239789   0.000013718017986
	0.000000002567826   0.000044212343761
	0.000000000009918   0.000003419561595
	0.0000000001021230.000003600865664
	0.000000000016921 0.000003808016312
	f Sh
f Sh

	(100,100)
	MSE
MAPE
	0.00000599198497
0.00198685241345
	0.000002945209385 0.001918976859463
	0.000010028698663   0.002351073481241
	0.000000000183441   0.000012020165226
	0.000000000513094   0.000020161918888
	0.000000000010248 0.000003598436689
	0.000000000010211 0.000003600865667
	0.000000000015127 0.000003717170950
	f Sh
f Sh



	
	
Table(4-7) : Estimation value =0.99854184504, =5.4, =3
	(n,m)
	
	
	
	
	
	
	
	

	(25,25)
	0.998175519175801
	0.986332046256207
	0.994225837876937
	0. 998104568678367
	0. 998110140103346
	0. 998103946698126
	0. 98810368153268
	0. 998103848221193

	(25,50)
	0. 998519536637299
	0.102656185672092
	0.100666859816538
	0. 998108017524723
	0. 998148722470998
	0. 998104106363482
	0. 99810368153268
	0. 998104513628270

	(25,75)
	0. 998825772157880
	0.942441047344590
	0.936900559353504
	0. 998110216184989
	0. 998170973585695
	0. 998105361696379
	0. 99810368153269
	0. 998104949320644

	(25,100)
	0. 998160858346108
	0.945105772307318
	0.104058293117729
	0. 998105360143908
	0. 998131197187095
	0. 998103293874543
	0. 99810368153268
	0. 998103988823403

	(50,25)
	0. 998872121446517
	0.103308022095599
	0.936564060876171
	0. 998110430336918
	0. 998159874287074
	0. 998104917155865
	0. 99810368153268
	0. 998104990788163

	(50,50)
	0.108069876087719
	0.944601529213485
	0.108080961953075
	0. 998103773047701
	0. 998103999630034
	0.108103688356821
	0. 99810368153265
	0. 99803698644350

	(50,75)
	0. 998333513286537
	0.105062972165784
	0.101696949110451
	0. 998105749703516
	0. 998115469026032
	0. 998103826912557
	0. 99810368153265
	0. 998104096826831

	(50,100)
	0. 994846212129658
	0.912464546946283
	0.108675647195040
	0. 998102460058591
	0. 998097954947750
	0. 998103567841419
	0. 99810368153265
	0. 998103451777976

	(75,25)
	0.108466995190248
	0.106705398252028
	0.890214304163005
	0. 998106854026397
	0. 998136820370850
	0.108104587178307
	0. 99810368153266
	0. 998104305004824

	(75,50)
	0. 998030790654976
	0.102460509518405
	0.978444082687755
	0. 998103586931338
	0. 998112569179072
	0. 998103733739006
	0. 99810368153266
	0. 998103660973569

	(75,75)
	0. 998107241677523
	0. 102194597255018
	0.108063219822069
	0. 998103848741577
	0. 998104075648022
	0. 998103686835966
	0. 99810368153265
	0. 998103711491450

	(75,100)
	0. 998698239218588
	0.105768464582121
	0.109314782516782
	0. 998107961218308
	0. 998140146582252
	0. 998104314547472
	0. 99810368153267
	0. 998104522875638

	(100,25)
	0.104868202933701
	0.743489034900463
	0.786101807048417
	0. 998102503300854
	0. 998099548335455
	0. 998103608847667
	0. 99810368153265
	0. 998103455749933

	(100,50)
	0.103725769684308
	0.101654877004976
	0.923496021782988
	0. 998093823436373
	0. 998006001996223
	0. 998102420850961
	0. 99810368153263
	0. 998101790512800

	(100,75)
	0. 998364930386227
	0.106063946149969
	0.932203251400671
	0. 998105965905737
	0. 998129289027085
	0. 998104162199237
	0. 99810368153266
	0. 998104125610030

	(100,100)
	0. 998108623730636
	0.946482419849018
	0. 998013076915929
	0. 998103851109888
	0. 998103969215255
	0. 998103684421254
	0. 99810368153265
	0. 998103710540923






Table (4-8): MSE and MAPE value of =0.99854184504, =5.4, =3
	(n,m)
	
	
	
	
	
	
	
	
	
	Best

	(25,25)
	MSE
MAPE
	0.00011935797153
0.00905133947226
	0.000112870737888   0.010581137502298
	0.004954701050057  0.013149933603049
	0.000000005118248   0.000059235563339
	0.000000249445171   0.000400018013913
	0.000000000995473   0.000028575015864
	0.000000000583182  0.000025284974795
	0.000000000748979   0.000026158587441
	f Sh
f Sh

	(25,50)
	MSE
MAPE
	0.00005299848349   0.00607863581042
	0.000111118659665   0.010695766258466
	0.000109507561331   0.008277775319181
	0.000000002700105   0.000043109815224
	0.000000055135229   0.000181026669401
	0.000000000621505   0.000025729786745
	0.000000000583186   0.000025284974812
	0.000000000686674   0.000026167612815
	f Sh
f Sh

	(25,75)
	MSE
MAPE
	0.00005893541362  0.00643841054702
	0.000108302016278 0.010541905503494
	0.000409613582479   0.011142570742506
	0.000000003038411 0.000045996715002
	0.000000068273191   0.000206076640945
	0.000000000709253   0.000027044161992
	0.000000000583189 0.000025284974819
	0.000000000716146   0.000026625211724
	f Sh
f Sh

	(25,100)
	MSE
MAPE
	0.00006818371271 0.00684163857279
	0.000113424947242   0.010807882731075
	0.003313017021750
0.008555622370821
	0.000000003022304   0.000045877487328
	0.000000066444048   0.000204381581648
	0.000000000601096   0.000024892149462
	0.000000000583180   0.000025284974811
	0.000000000678340   0.000025702418604
	f Sh
f Sh

	(50,25)
	MSE
MAPE
	0.00004876921044 0.00584187048177
	0.000109685599843  0.010627084717571
	0.000164202401303 0.010436643363000
	0.000000002739976   0.000043206682081
	0.000000056185444   0.000182054318371
	0.000000000669659  0.000026578713305
	0.000000000583188  0.000025284974812
	0.000000000705733   0.000026660987121
	f Sh
f Sh

	(50,50)
	MSE
MAPE
	0.00005803990005   0.00636709127907
	0.000110708575248
0.010770367777238
	0.000088478609983   0.007720248433080
	0.000000002516570 0.000042794960810
	0.000000026632743   0.000135853954716
	0.000000000593847   0.000025292119883
	0.000000000583181 0.000025284974792
	0.000000000649282   0.000025347234480
	f Sh
f Sh

	(50,75)
	MSE
MAPE
	0.00003627333885
0.00504538698172
	0.000110005956358 0.010798156222639
	0.000064458263896   0.006593657698785
	0.000000001979628   0.000037837147209
	0.000000009257513   0.000078510871215
	0.000000000592277   0.000025437192340
	0.000000000583187 0.000025284974792
	0.000000000642972   0.000025720646263
	f Sh
f Sh

	(50,100)
	MSE
MAPE
	0.00005866499371 0.00634878911729
	0.000111122936287  0.010788074226910
	0.000083455509720   0.007526827880203
	0.000000002507979   0.000042433941790
	0.000000026807661   0.000134588208751
	0.000000000588215   0.000025165936248
	0.000000000583183 0.000025284974792
	0.000000000639147   0.000025107914564
	f Sh
f Sh

	(75,25)
	MSE
MAPE
	0.00004921132220 0.00587234991363
	0.000109281596929   0.010660097066573
	0.000105147415660 0.008383272749875
	0.000000002443755   0.000041845973115
	0.000000030300955   0.000139551453965
	0.000000000643835   0.000026233215843
	0.0000000005831850.000025284974804
	0.000000000669341   0.000025955034643
	f Sh
f Sh

	(75,50)
	MSE
MAPE
	0.00006023500613
0.00647520620836
	0.000111918102498
0.010843503532006
	0.000086874773788
0.007708998398010
	0.000000002607168   0.000043390912322
	0.000000033395934   0.000150990503823
	0.000000000597003   0.000025339636545
	0.000000000583184  0.000025284974801
	0.000000000650678   0.000025316397540
	f Sh
f Sh

	(75,75)
	MSE
MAPE
	0.00003958651211   0.00525400005401
	0.000110638341283   0.010852978365347
	0.000054851157399   0.006148762201238
	0.000000001942635   0.000037946088635
	0.000000008231538   0.000076419850211
	0.000000000584782   0.000025290527493
	0.000000000583182  0.000025284974792
	0.000000000627598   0.000025321161774
	f Sh
f Sh

	(75,100)
	MSE
MAPE
	0.00003834611497
0.00517437018484
	0.000107453173719  0.010621286686418
	0.000096364351943   0.008108777000392
	0.000000002188236   0.000039780097588
	0.000000024291830   0.000121324500770
	0.000000000619547   0.000025947762299
	0.000000000583186   0.000025284974804
	0.000000000667242   0.000026166475765
	f Sh
f Sh

	(100,25)
	MSE
MAPE
	0.00003905590854
0.00519393093798
	0.000111126373394   0.010885219448804
	0.000052122328866   0.006010231912993
	0.000000001861095   0.000036977815055
	0.000000007614312   0.000073087085105
	0.000000000580843   0.000025208871160
	0.000000005831827  0.000252849747921
	0.000000000614409   0.000025056289041
	f Sh
f Sh

	(100,50)
	MSE
MAPE
	0.00010560065533
0.00839397574724
	0.000117070394230 0.011031354722469
	0.000200578039487   0.011476135052483
	0.000000003888263 0.000051784185579
	0.000000189515030   0.000337890459425
	0.000000000556294   0.000024006498775
	0.0000000058318290.000025284974751
	0.000000000623493   0.000024064146289
	f Sh
f Sh

	(100,75)
	MSE
MAPE
	0.00004660445136  0.00570116542536
	0.000109286389958   0.010706124297552
	0.000078896403699   0.007242614681150
	0.000000002300076 0.000040644895941
	0.000000026018820   0.000127078302667
	0.000000000612677   0.000025788248636
	0.000000000583182 0.000025284974803
	0.000000000656706   0.000025760584227
	f Sh
f Sh

	(100,100)
	MSE
MAPE
	0.00002947501959  0.00451467383014
	0.000111255482045  0.010923623972530
	0.000040945195961   0.005312121528901
	0.000000001668987   0.000035204513304
	0.000000003721282   0.000051544442712
	0.000000000583631   0.000025287999214
	0.000000000583189  0.000025284974792
	0.000000000615845   0.000025316730293
	f Sh
f Sh





The Second Model 
Table(4-9) : Estimation value =0.03050728863, =3, =2 and =2
	(n,m,w)
	
	
	
	
	
	
	
	

	(25,25,25)
	0.032451594489111
	0.029388001687763
	0.030741076006475
	0.030581287747438
	0.030591080255093
	0. 030580539041407
	0. 030580239845056
	0. 030580426538463

	(25,75,100)
	0.101278635364323
	0. 020636082635462
	0. 01027528415450
	0. 03258104043881
	0. 032598000343724
	0. 030580284822549
	0. 030580239845090
	0. 030580396177276

	(25,50,25)
	0. 02037782500578
	0. 021741548577461
	0. 09978002689947
	0. 03058813420162
	0. 028654741009002
	0. 030582705200459
	0. 030580239845116
	0. 030581754930898

	(25,100,100)
	0. 13014199864811
	0. 022347734471163
	0. 11081142574415
	0. 03057844540462
	0. 032579979198731
	0. 030579462098756
	0. 030580239845092
	0. 030579870054002

	(25,50,75)
	0. 03086378775683
	0. 029359955280189
	0. 03041830942212
	0. 03258531736732
	0. 032617619721574
	0. 030581215289079
	0. 030580239845091
	0. 030581229174324

	(50,50,50)
	0. 23051650241991
	0. 026790909150270
	0. 03484319396484
	0. 03058065283616
	0. 023582044243626
	0. 030580268091647
	0. 030580239845083
	0. 030580311425719

	(50,75,100)
	0. 03018272766763
	0. 030827955024039
	0. 03097104468868
	0. 03258119795721
	0. 030586600867673
	0. 030580324555681
	0. 030580239845083
	0. 030580440219699

	(50,50,75)
	0. 13039863814028
	0. 021282063722470
	0. 02346582142916
	0. 03358003575266
	0. 033576466462551
	0. 030580157090569
	0. 030580239845083
	0. 030580183651413

	(50,25,75)
	0. 03087941367713
	0. 023721439080086
	0. 02068432259777
	0. 03158496690204
	0. 033625989662788
	0. 030581266084078
	0. 030580239845106
	0. 030581146725415

	(50,100,25)
	0. 03055676120398
	0. 020771050961822
	0. 03184848141893
	0. 03058130752008
	0. 030605380660376
	0. 030580675907738
	0. 030580239845107
	0. 030580431803550

	(75,75,75)
	0. 03027442262152
	0. 024849581275299
	0. 03048885591430
	0. 03258090329071
	0. 033581881715520
	0. 030580260157207
	0. 030580239845083
	0. 030580355212731

	(75,25,50)
	0. 63002115920965
	0. 020458752365946
	0. 03042251468819
	0. 03058663928244
	0. 033634247306006
	0. 030581024402792
	0. 030580239845104
	0. 030581487218761

	(75,100,100)
	0. 03009355896472
	0. 011924815169938
	0. 12442696485253
	0. 03157986482254
	0. 025576988542892
	0. 030580185811153
	0. 030580239845083
	0. 030580141173269

	(75,50,100)
	0.750833323887882
	0. 020237222531153
	0. 12149068924256
	0. 03157059504185
	0. 020482766516414
	0. 030578924843083
	0. 030580239845017
	0. 030578370844512

	(75,25,75)
	0. 03072999204908
	0. 030309173784148
	0. 03021458272443
	0. 03058410951807
	0. 030622398882079
	0. 030580860174546
	0. 030580239845106
	0. 030580985733948

	(100,100,100)
	0. 12093705061699
	0. 020178665554543
	0. 03099818088811
	0. 03057986490897
	0. 030579619811039
	0. 030580233235180
	0. 030580239845083
	0. 030580173814046

	(100,25,50)
	0. 03085822509086
	0. 023559196395868
	0. 03062651806661
	0. 03058327658708
	0. 030615252975501
	0. 030580628220965
	0. 030580239845107
	0. 030580804267808

	(100,50,75)
	0. 13075328510398
	0. 020768201939119
	0. 03001910868087
	0. 03057034762574
	0. 030480401191186
	0. 030579236671880
	0. 030580239845014
	0. 030578330770509

	(100,100,25)
	0. 03066271564146
	0. 022830989286800
	0. 03081270505032
	0. 03058379708753
	0. 030621207549533
	0. 030580642227809
	0. 030580239845107
	0. 030580910434137

	(100,75,25)
	0. 03005934371454
	0. 020465869592911
	0. 03055820118914
	0. 03057254051549
	0. 030509843734698
	0. 030579516242558
	0. 030580239845023
	0. 030578753561182




	(n,m,w)
	
	
	
	
	
	
	
	
	
	Best

	(25,25,25)
	MSE
MAPE
	0.00015419384721
0.01097617667604
	0.000030958996119   0.004800263956306
	0.482248741558129   0.025832188701861
	0.000000006072088   0.000065738622407
	0.000000334183526   0.000488932501611
	0.000000000542479   0.000019718298197
	0.000000000001826 0.000001484076529
	0.000000000215520
0.000012471861741
	f Sh
f Sh

	(25,75,100)
	MSE
MAPE
	0.00005627909904  0.00658230094561
	0.000009494857311  0.002682847938310
	0.000075312841643  0.007539344457289
	0.000000001981047 0.000038573732874
	0.000020033412509   0.120418411663114
	0.000000000019126  0.385363026718003
	0.000000000001823   0.000001484076536
	0.000000000065210  0.000007050313135
	f Sh
f Sh

	(25,50,25)
	MSE
MAPE
	0.00007601313031
0.00764797661499
	0.000014006312653   0.003217789054775
	0.000177003514044 0.010610416094083
	0.000000002621597
0.000044342811481
	0.000000068214022
0.000217746906246
	0.000000000101466
0.000008298224678
	0.000000000001822
0.000001484076555
	0.000000000092480
0.000008328261725
	f Sh
f Sh

	(25,100,100)
	MSE
MAPE
	0.00007067591938 0.00740262314998
	0.000012478618617  0.003050045182110
	0.000149092523759 0.009945319334364
	0.000000002533021
0.000043078438438
	0.000000038160694
0.000166494869976
	0.000000000046557   0.000005873214707
	0.000000000001826
0.000001484076536
	0.000000000085329
0.000007979421568
	f Sh
f Sh

	(25,50,75)
	MSE
MAPE
	0.00005208098749 0.00631028186089
	0.000008812395332   0.002568779812410
	0.000085754091132  0.008412382692808
	0.000000001855689
0.000037359773917
	0.000000020242851
0.000120237146617
	0.000000000023450
0.000004175823978
	0.000000000001827
0.000001484076536
	0.000000000613902
0.000068184767003
	f Sh
f Sh

	(50,50,50)
	MSE
MAPE
	0.00008018328229
0.00789913598653
	0.000014433377846   0.003283713282365
	0.000123698122578  0.009320958051296
	0.000000002776186
0.000045469820525
	0.000000037383205
0.000166783746517
	0.000000000016769
0.000003608788984
	0.000000000001829
0.000001484076526
	0.000000000095903
0.000008512592752
	f Sh
f Sh

	(50,75,100)
	MSE
MAPE
	0.00004336743618
0.00577882275478
	0.000007557511634   0.002392910138097
	0.000058969446551  0.006754233789146
	0.000000001590575   0.000034676121162
	0.000000006069439
0.000067659582688
	0.000000000004222  0.000001877905658
	0.000000000001820
0.000001484076526
	0.000000000049369
0.000006155577844
	f Sh
f Sh

	(50,50,75)
	MSE
MAPE
	0.00007588993746 0.00766277252761
	0.000013910651132  0.003224632640905
	0.000134087483396
0.009459085287394
	0.000000002619281  0.000044090784077
	0.000000033621785   0.000157516676284
	0.000000000014980
0.000003418891970
	0.000000000182627
0.000148407652623
	0.000000000898627 0.000008237716303
	f Sh
f Sh

	(50,25,75)
	MSE
MAPE
	0.00007051232703 0.00733369885522
	0.000012973740865   0.003101524911359
	0.000097267186865   0.008810770227983
	0.000000002430447   0.000042531746224
	0.000000052745824   0.000189166178428
	0.000000000026925
0.000004249784819
	0.000000000001823
0.000001484076544
	0.000000000083769
0.000007904093082
	f Sh
f Sh

	(50,100,25)
	MSE
MAPE
	0.00008655446566
0.00812246703038
	0.000015926184416   0.003427681810127
	0.000242039074720   0.009700386442705
	0.000000003056581   0.000047131388995
	0.000000071538581
0.000223433741764
	0.000000000030904 0.000004625233155
	0.000000000001823
0.000001484054442
	0.000000000105755
0.000008806773393
	f Sh
f Sh

	(75,75,75)
	MSE
MAPE
	0.00005409970251  0.00647063436275
	0.000009606828700
0.002696891981113
	0.000080648955126  0.007628256762359
	0.000000001879943   0.000037677435852
	0.000000010595315
0.000089387854697
	0.000000000003747 0.000001787594600
	0.000000000001828
0.000001484076526
	0.000000000061812 0.000006882233980
	f Sh
f Sh

	(75,25,50)
	MSE
MAPE
	0.00006199424825
0.00684453346177
	0.000012116896817
0.003003616401324
	0.000115892485476   0.009897341565275
	0.000000002195669
0.000040288672470
	0.000000048661216 0.000181327241785
	0.000000000012954   0.000002985761535
	0.000000000001824
0.000001484076544
	0.000000000074503
0.000007415388548
	f Sh
f Sh

	(75,100,100)
	MSE
MAPE
	0.00005075704086
0.00626001715351
	0.000008768234245
0.002566546478313
	0.000082275488129   0.007623415844498
	0.000000001803752   0.000036754671421
	0.000000009211550
0.000082735713896
	0.000000000003281
0.000001694403538
	0.000000000001821
0.000001484076526
	0.000000000057932 0.000006645362581
	f Sh
f Sh

	(75,50,100)
	MSE
MAPE
	0.00012282378757   0.00984128667309
	0.000024624955104 0.004213872738084
	0.001728040694787   0.018949427191720
	0.000000005000055 0.000058730342234
	0.000000255297807   0.000416153769402
	0.000000000043537 0.000005566668353
	0.000000000001824
0.000001484076480
	0.000000000171966   0.000010996166901
	f Sh
f Sh

	(75,25,75)
	MSE
MAPE
	0.00006870119292  0.00724066353617
	0.000012952494206   0.003092712164843
	0.000094500450739   0.008673460864132
	0.000000002379629   0.000042047748133
	0.000000051495987   0.000186045794720
	0.000000000012931 0.000002957836423
	0.000000000001829
0.000001484076545
	0.000000000081575 0.000007786325268
	f Sh
f Sh

	(100,100,100)
	MSE
MAPE
	0.00003970411828
0.00553006159923
	0.000007090211778   0.002319808866966
	0.000054876435065
0.006446611954117
	0.000000001477226   0.000033441631140
	0.000000004279877   0.000056886435742
	0.000000000002232 0.000001494364081
	0.000000000001829 0.000001484076526
	0.000000000444878 0.000005854469758
	f Sh
f Sh

	(100,25,50)
	MSE
MAPE
	0.00008945587829
0.00834539626602
	0.000017103924095  0.003566596087700
	0.000267779985427   0.009828128711784
	0.000000003095563
0.000048123681689
	0.000000072965839   0.000229723026542
	0.000000000010204   0.000002738501403
	0.000000000182625
0.000148407654551
	0.000000001084646   0.000090398424512
	f Sh
f Sh

	(100,50,75)
	MSE
MAPE
	0.00012058952199
0.00973945888588
	0.000024808796258   0.004240962795934
	0.000803978319821   0.017644115007415
	0.000000005078608   0.000058475582436
	0.000000256671263   0.000411138492890
	0.000000000024586 0.000004174559875
	0.000000000018262
0.000001484076479
	0.000000000174880
0.000001095218716
	f Sh
f Sh

	(100,100,25)
	MSE
MAPE
	0.00006534834315   0.00706156959633
	0.000012148434033   0.003005849757220
	0.000082637529103   0.007999217593928
	0.000000002283584 0.000041164437762
	0.000000050022441   0.000184568730864
	0.000000000007752 0.000002320353332
	0.000000000001825
0.000001484076546
	0.000000000077696 0.000007600574819
	f Sh
f Sh

	(100,75,25)
	MSE
MAPE
	0.00013001565014 0.01013287559778
	0.000026696610176 0.004446225446379
	0.000887534502448   0.016499883453387
	0.000000005380961
0.000060976399543
	0.000000284175758   0.000442234108337
	0.000000000027941 0.000004504762356
	0.000000000001828
0.000001484076495
	0.000000000186753  0.000011452710072
	f Sh
f Sh


Table (4-10): MSE and MAPE value of =0.03050728863, =3, =2 and =2

Table(4-11) : Estimation value =0.09385765543, =1.5, =3,=5
	(n,m,w)
	
	
	
	
	
	
	
	

	(25,25,25)
	0.093234748436577
	0. 09344213289180
	0. 093195588276485
	0093153623097693
	0. 09305577604164
	0. 09358524936829
	0. 09360587915062
	0. 093159292943555

	(25,75,100)
	0. 103157457083721
	0. 08397823014308
	0. 094141367638835
	0. 09442610247980
	0. 094952478409770
	0. 093158951537221
	0. 093160587914991
	0. 093157145613345

	(25,50,25)
	0. 093318464533900
	0. 09383802370282
	0. 093688482648685
	0. 093113452355139
	0. 073692609079743
	0. 093146407943456
	0. 093160587914904
	0. 093151498993493

	(25,100,100)
	0. 093273024486272
	0. 06375991303717
	0. 093565700073285
	0. 093158576781203
	0. 093052318515008
	0. 093164004524667
	0. 093160587914991
	0. 093160311568439

	(25,50,75)
	0. 121775395501819
	0. 09356527295550
	0. 093632209765611
	0. 093131750536085
	0. 093891374999981
	0. 093154669927996
	0. 093160587914992
	0. 093154852665532

	(50,50,50)
	0. 093143080991510
	0. 09321839070639
	0. 093318998212830
	0. 093159539874665
	0. 093156459270321
	0. 093160513122623
	0. 093160587914989
	0. 093160399381117

	(50,75,100)
	0. 093315499594702
	0. 06337398301681
	0. 093395216116398
	0. 093151369881485
	0. 093108576879709
	0. 093159927146248
	0. 093160587914989
	0. 093158738166974

	(50,50,75)
	0. 103649989025558
	0. 09376161348501
	0. 093542405045791
	0. 093164343701387
	0. 093191172769281
	0. 093161209294742
	0. 093160587914989
	0. 093161359615382

	(50,25,75)
	0. 121911006486639
	0. 09365704296538
	0. 093871778309078
	0. 093136602923895
	0. 093959531897077
	0. 093155243505916
	0. 093160587915021
	0. 093155994253847

	(50,100,25)
	0. 093670315199848
	0. 06382558142228
	0. 093807456515437
	0. 081153879049649
	0. 093026423479005
	0. 093158489946992
	0. 093160587914995
	0. 093159324581216

	(75,75,75)
	0. 093814862821056
	0. 06214234539466
	0. 093056295206610
	0. 093162241402879
	0. 093164446057440
	0. 093160640723360
	0. 093160587914989
	0. 093160885923490

	(75,25,50)
	0. 183876966968883
	0. 06370495792993
	0. 093842819407783
	0. 083134305643695
	0. 093943193860006
	0. 093156989321388
	0. 093160587915024
	0. 093155389437731

	(75,100,100)
	0. 093774114601877
	0. 08340755710746
	0. 09364992370809
	0. 093161746133786
	0. 093173997209993
	0. 093160858029791
	0. 093160587914989
	0. 093160925349117

	(75,50,100)
	0. 093600907899832
	0. 09357671489721
	0. 093713228504696
	0. 093161682255109
	0. 093174177823086
	0. 093160858305783
	0. 093160587914989
	0. 093160918946289

	(75,25,75)
	0. 233500307039522
	0. 09374445663489
	0. 093806010471207
	0. 093146958894584
	0. 093013206599794
	0. 093157898081113
	0. 093160587915023
	0. 093157954967960

	(100,100,100)
	0. 093052140741746
	0. 07378426106239
	0. 093279120035869
	0. 083156659269512
	0. 093153878391805
	0. 093160521617313
	0. 093160587914989
	0. 093159921152341

	(100,25,50)
	0. 183436158599574
	0. 07326953124448
	0. 093736995069739
	0. 093155526308273
	0. 093073908907699
	0. 093159269232488
	0. 093160587915023
	0. 093159712879412

	(100,50,75)
	0. 120640140488712
	0. 07280819370750
	0. 093431774119633
	0. 093221931932019
	0. 093772374920983
	0. 093166540998102
	0. 093160587915326
	0. 093172407393866

	(100,100,25)
	0. 009283079654957
	0.2 1290557418287
	0. 091142346981257
	0. 093142487261951
	0. 093951389994741
	0. 093158513423685
	0. 093160587914987
	0. 093157166182389

	(100,75,25)
	0. 012135545190430
	0. 13190557418287
	0. 091725479922689
	0. 093196282979053
	0. 093515256780989
	0. 093164093787177
	0. 093160587915218
	0. 093167518503766




	(n,m,w)
	
	
	
	
	
	
	
	
	
	Best

	(25,25,25)
	MSE
MAPE
	0.00492325044088
0.16460871572049
	0.000879425345091   0.067402216224270
	0.013302190775901   0.218806514357788
	0.000000182930392
0.000959385351192
	0.000010112742859   0.007186822856531
	0.000000016743727
0.000286572309639
	0.0000000006018920.000072128470279
	0.000000006952265   0.000183361812929
	f Sh
f Sh

	(25,75,100)
	MSE
MAPE
	0.00194255902462   0.10277365765866
	0.000321887499174   0.041459844503199
	0.002979771500043   0.126267448009602
	0.000000067867091
0.000596476308922
	0.000001282462297   0.002518343075458
	0.000000001131463
0.000080370023348
	0.0000000006018900.000072128470072
	0.000000002646864   0.000118470281270
	f Sh
f Sh

	(25,50,25)
	MSE
MAPE
	0.00245732168165
0.11703495646120
	0.000420823995687   0.047331863378499
	0.007175861416941  0.194646942043136
	0.000000086474812   0.000679041562445
	0.000002601351115   0.003603988014317
	0.000000002768901   0.000122442945677
	0.0000000006018920.000072128469813
	0.000000003107508   0.000129431920018
	f Sh
f Sh

	(25,100,100)
	MSE
MAPE
	0.00251612599136
0.11779618433496
	0.000407276621738   0.046574296871582
	0.003712080566522  0.137290699343995
	0.000000087151112
0.000676962357696
	0.000001855298398   0.003076586692762
	0.000000002232543
0.000106771106478
	0.0000000006018930.000072128470065
	0.000000003506633
0.000135080941580
	f Sh
f Sh

	(25,50,75)
	MSE
MAPE
	0.00173334846584
0.09778161579927
	0.000288900191523   0.039534213935347
	0.004444293056696   0.156498116948262
	0.000062183740427   0.576857882686445
	0.000001260875382 0.002469537020993
	0.000000001054481  0.000078835655971
	0.0000000006018910.000072128470078
	0.000000002304878
0.000112221112770
	f Sh
f Sh

	(50,50,50)
	MSE
MAPE
	0.00244482709629
0.11632317080341
	0.000391769039285   0.046011803599469
	0.003689009886061  0.138266647954739
	0.000000082598907   0.000661160099023
	0.000001107514213  0.002432119292779
	0.000000001037885
0.000077642323016
	0.0000000006018990.000072128470332
	0.000000003369245
0.000132086323573
	f Sh
f Sh

	(50,75,100)
	MSE
MAPE
	0.00137971588001  0.08776744237294
	0.000221180729674   0.034525535884991
	0.002211449745032   0.109451292872678
	0.000000049895968
0.000519812168193
	0.000000235026965  0.001127604195094
	0.000000000639922   0.000070221618221
	0.000000000601897
0.000072128470332
	0.000000002000806   0.000103503294839
	f Sh
f Sh

	(50,50,75)
	MSE
MAPE
	0.00235522919462   0.11393069572941
	0.000383012579911   0.044976230473108
	0.003437783080413   0.135480195161099
	0.000000080128892  0.000649701939145
	0.000001026867612   0.002331304385680
	0.000000001039374
0.000078106584806
	0.0000000006018950.000072128470332
	0.000000003312674
0.000130519724178
	f Sh
f Sh

	(50,25,75)
	MSE
MAPE
	0.00188971397954
0.10217339089699
	0.000291759888556 0.039673350946444
	0.003306799031172   0.133923464770775
	0.000000064667927
0.000588968687537
	0.000000896925356   0.002149826283989
	0.000000000841699
0.000071373915291
	0.000000000601895   0.000072128470149
	0.000000002499112
0.000115401528433
	f Sh
f Sh

	(50,100,25)
	MSE
MAPE
	0.00271418347617
0.12300468326097
	0.000449193183711   0.049096072956348
	0.004198008479201  0.146025100488396
	0.000000093319013
0.000703033852272
	0.000002056092504   0.003273245830927
	0.000000001280396
0.000085988540742
	0.000000000601894
0.000072128470085
	0.000000003651772
0.000137725537833
	f Sh
f Sh

	(75,75,75)
	MSE
MAPE
	0.00165006729279   0.09543902908747
	0.000263108595631   0.037586007170868
	0.002257204367864  0.110362116969344
	0.000000057472899
0.000552354487733
	0.000000321369380   0.001311385146004
	0.000000000660975   0.000072283726677
	0.000000000601898
0.000072128470332
	0.000000002422357
0.000112593578987
	f Sh
f Sh

	(75,25,50)
	MSE
MAPE
	0.00164054083918  0.09533094052369
	0.000241499355779  0.036166972489810
	0.003793901137632 0.145018633238326
	0.000000058672011
0.000561713879621
	0.000000815894387   0.002011000074314
	0.000000000617366   0.000065019375495
	0.0000000006018930.000072128470158
	0.000000002193646
0.000108837387380
	f Sh
f Sh

	(75,100,100)
	MSE
MAPE
	0.00158006507332  0.09308206972928
	0.000252257514067   0.036749776483677
	0.002292360634590  0.110992618725915
	0.000000054929625
0.000540533788342
	0.000000286662029   0.001236921964588
	0.000000000662939   0.000072922607581
	0.0000000006018960.000072128470332
	0.000000002322791
0.000110750090264
	f Sh
f Sh

	(75,50,100)
	MSE
MAPE
	0.00157107621238
0.09319725075565
	0.000251750969727
0.036904774735933
	0.002247797371665   0.109780346194682
	0.000000054883626
0.000540617898524
	0.000000288238409   0.001241640217675
	0.000000000663575
0.000072923418996
	0.000000000601896 0.000072128470332
	0.000000002322863
0.000110122206310
	f Sh
f Sh

	(75,25,75)
	MSE
MAPE
	0.00180309434299 0.10003276372248
	0.000278073203737 0.038850303707037
	0.002760891919439
0.122208285473419
	0.000000061837733 0.000577414496822
	0.000000792353907   0.002022196846208
	0.000000000655125
0.000066666588715
	0.000000000601892   0.000072128470158
	0.000000002470366   0.000115041082250
	f Sh
f Sh

	(100,100,100)
	MSE
MAPE
	0.00122668853442   0.08235216181213
	0.000194798441271   0.032494849875076
	0.001711505413664
0.096503857880707
	0.000000045513885
0.000494847203209
	0.000000131034381
0.000841390500131
	0.000000000611594   0.000071933554901
	0.000000000601891
0.000072128470332
	0.000000001877773
0.000100240062028
	f Sh
f Sh

	(100,25,50)
	MSE
MAPE
	0.00247279653820  0.11686662055709
	0.000375517651514   0.044853403092283
	0.003624726573672   0.137042237405102
	0.000000084448170 0.000666768649322
	0.000001461668446  0.002771696614084
	0.000000000701372   0.000069421449030
	0.000000000601893  0.000072128470157
	0.000000003393120
0.000131619141818
	f Sh
f Sh

	(100,50,75)
	MSE
MAPE
	0.00418388878939   0.14997913180523
	0.000697498459576  0.059236025903914
	0.010669823705507   0.227598990966481
	0.000000158154470
0.000870205614499
	0.000008079901366   0.006176604954687
	0.000000001680529
0.000093993243780
	0.0000000006018910.000072128471060
	0.000000006564288 0.000174654598402
	f Sh
f Sh

	(100,100,25)
	MSE
MAPE
	0.00194005084069  0.10347400703473
	0.000333301216332   0.042096834972113
	0.002913469079210   0.123287565325485
	0.000000068295062
0.000601097914197
	0.000001391928260   0.002608358087326
	0.000000000636694
0.000067991918249
	0.000000000601892
0.000072128470063
	0.000000002662698
0.000119284119175
	f Sh
f Sh

	(100,75,25)
	MSE
MAPE
	0.00443939709763
0.15506292405167
	0.000751937627840   0.062124300467610
	0.009598881684492   0.212771439830019
	0.000000166676268
0.000900112648808
	0.000008799017526   0.006539417601009
	0.000000001630638
0.000091581855674
	0.0000000006018910.000072128470739
	0.000000006678424
0.000177317573185
	f Sh
f Sh


Table (4-12): MSE and MAPE value of =0.09385765543, =31.5 =3,=5


Table(4-13) : Estimation value =0.09667750486, =2.5, =2=1.5


	(n,m,w)
	
	
	
	
	
	
	
	

	(25,25,25)
	0.095802827575377
	0. 09696890729171
	0. 096599065336023
	0. 094817655904288
	0. 076792225541985
	0. 096820154882848
	0. 096820200510847
	0. 09682054457791

	(25,75,100)
	0. 094530508924844
	0. 09851784652609
	0. 096748814454609
	0. 086799206443974
	0. 096590437114321
	0. 096819208610037
	0. 096821200510761
	0. 09681702574150

	(25,50,25)
	0. 126234077170922
	0. 07719789696122
	0. 095223396640061
	0. 096767973883345
	0. 096324277154711
	0. 096806744792309
	0. 096821200510671
	0. 09681100130150

	(25,100,100)
	0. 092198455853819
	0. 08734123152601
	0. 096944871529926
	0. 094812943728793
	0. 091680850535093
	0. 096823752906373
	0. 096821200510758
	0. 09681975091702

	(25,50,75)
	0. 094230958245452
	0. 09464191505074
	0. 094700465223316
	0. 092783163065719
	0. 086501601910692
	0. 096814268598147
	0. 096821200510751
	0. 09681381228513

	(50,50,50)
	0. 092792574847735
	0. 09623055587195
	0. 092337172648094
	0. 089819686405452
	08 096815383304297
	0. 096821091439301
	0. 096821200510790
	0. 09682092588130

	(50,75,100)
	0. 086805263620482
	0. 09344603186525
	0. 088305729206418
	0. 094810159634791
	0. 096758227466187
	0. 096820427396994
	0. 096821200510790
	0. 09681898865405

	(50,50,75)
	0. 073652019761351
	0. 08901065026489
	0. 089866592748409
	0. 091825850866921
	0. 086852540761542
	0. 096821835185562
	0. 096821200510790
	0. 09682212454606

	(50,25,75)
	0. 088951465723435
	0. 08548565532587
	0. 096185708103537
	0. 077798644454495
	0. 096630683520090
	0. 096816009133615
	0. 096821200510802
	0. 09681687111024

	(50,100,25)
	0. 089958043055800
	0. 09601294126430
	0. 092329021917695
	0. 096804923792529
	0. 093647001128156
	0. 096818439935762
	0. 096821200510770
	0. 09681816599987

	(75,75,75)
	0. 096752110230991
	0. 09382307306579
	0. 092449748034898
	0. 087823528766860
	0. 091826680500420
	0. 096821274426781
	0. 096821200510790
	0. 09682161800890

	(75,25,50)
	0. 126679712417710
	0. 09662921980717
	0. 094998902507768
	0. 086795872239067
	0. 086621203912101
	0. 09617802166062
	0. 096821200510806
	0. 09681622436480

	(75,100,100)
	0. 094910313248671
	0. 09697607565944
	0. 096938077966520
	0. 096825001743390
	0. 096839658669468
	0. 096821549460100
	0. 096821200510790
	0. 09682199439200

	(75,50,100)
	0. 216300546231238
	0. 07780691199965
	0. 076596260596977
	0. 093887388650437
	0. 097457739013294
	0. 096829497440504
	0. 096821200511108
	0. 09683390922595

	(75,25,75)
	0.327430262095626
	0.080590148030859
	0.061795614574079
	0.099808682202933
	0.099689529353282
	0. 096818733272738
	0. 096821200510806
	0. 09681878853137

	(100,100,100)
	0. 212309460597562
	0. 09510557166954
	0. 097057452057192
	0. 093819884787360
	0. 094818947254591
	0. 096821178393763
	0. 096821200510790
	0. 09682097794120

	(100,25,50)
	0. 096460825588018
	0. 08605239938728
	0. 096798197786063
	0. 097824086333850
	0. 086778092273413
	0. 096820310855248
	0. 096821200510809
	0. 09682180113955

	(100,50,75)
	0. 086599271620782
	0. 09679037680393
	0. 094574511387662
	0. 086877386199883
	0. 091382745245753
	0. 096826635781183
	0. 096821200511082
	0. 09683204425692

	(100,100,25)
	0. 092298669510174
	0. 09626712863566
	0. 086247963201149
	0. 096799039599221
	0. 099601154975168
	0. 096819019376277
	0. 096821200510765
	0. 09681704556458

	(100,75,25)
	0. 096803607602942
	0. 09112699032026
	0. 091807309352467
	0. 086863286099047
	0. 091223011358728
	0. 096825163942919
	0. 096821200511010
	0. 09682933849633





Table (4-14): MSE and MAPE value of =0.09967750486, =2.5, =2=1.5
	(n,m,w)
	
	
	
	
	
	
	
	
	
	Best

	(25,25,25)
	MSE
MAPE
	0.00485585620682  0.16836663767266
	0.003117674009636   0.143697612877225
	0.017294747641232   0.222504244542135
	0.000000184325359
0.000988546077810
	0.000010144970834   0.007388104697171
	0.000000017393568
0.000300802724908
	0.0000000011537220.000102995097406
	0.0000000075499690.000197954965036
	f Sh
f Sh

	(25,75,100)
	MSE
MAPE
	0.00203432208212
0.10942632520413
	0.002327177118854   0.133468993236350
	0.003329303545905  0.135371515681955
	0.000000071622160
0.000634726321608
	0.000001559874363   0.002847130928610
	0.000000001669915
0.000104596470085
	0.0000000011537210.000102995097142
	0.0000000032242680.000136395376893
	f Sh
f Sh

	(25,50,25)
	MSE
MAPE
	0.00240742858114 0.11900543792194
	0.002279538751081  0.130443401528963
	0.007601292339840   0.205995028904041
	0.000000084551078   0.000688626774399
	0.000002722573014
0.003787790160929
	0.000000002904396
0.000131991812717
	0.0000000011537220.000102995096873
	0.0000000033821670.000140069624545
	f Sh
f Sh

	(25,100,100)
	MSE
MAPE
	0.00261111325907
0.12408654816847
	0.002452902098265   0.134676683775447
	0.003550016695523 0.140943113175234
	0.000000091045868   0.000712591824463
	0.000002124953494  0.003400554650153
	0.000000002813579  0.000126102991578
	0.0000000011537230.000102995097142
	0.000000004115236
0.000151758532834
	f Sh
f Sh

	(25,50,75)
	MSE
MAPE
	0.00174180389078
0.10131375060729
	0.002193102159854   0.130888029082287
	0.004790926252447   0.165335949504738
	0.000000062448514 0.000594644699660
	0.000001505139974  0.002764883766693
	0.000000001495587
0.000099168212532
	0.000000001153726
0.000102995097117
	0.000000002685083   0.000125802460869
	f Sh
f Sh

	(50,50,50)
	MSE
MAPE
	0.00242322990506
0.11928318012797
	0.002510661412186   0.137773763225363
	0.003653643440293   0.141825394803665
	0.000000082710184
0.000678777380722
	0.000001102545584 0.002494776515606
	0.000000001583900   0.000104488430424
	0.000000001153727
0.000102995097433
	0.000000003898559
0.000146937685041
	f Sh
f Sh

	(50,75,100)
	MSE
MAPE
	0.00137164509607
0.08983321216685
	0.002248371856891   0.134868329266689
	0.002294795115524   0.114970231506505
	0.000000049970014
0.000534382696024
	0.000000256609355   0.001204991381933
	0.000000001173436
0.000100650816695
	0.000000001153727
0.000102995097433
	0.000000002496378
0.000121760774265
	f Sh
f Sh

	(50,50,75)
	MSE
MAPE
	0.00238963764790  0.11773244053553
	0.002527209045850
0.138572028004967
	0.003450075334650  0.139249686773804
	0.000000082033589   0.000670518646416
	0.000001046534673   0.002405249198462
	0.000000001611196   0.000105990805326
	0.0000000011537200.000102995097433
	0.000000003931506 0.000146610232177
	f Sh
f Sh

	(50,25,75)
	MSE
MAPE
	0.00183337381156
0.10393996402093
	0.002336814421456   0.135992549253803
	0.003181392575791   0.135264673178589
	0.000000063024127   0.000598722728402
	0.000000800555095   0.002108173417420
	0.000000001300101
0.000095098030330
	0.0000000011537290.000102995097259
	0.000000002921855
0.000129833878178
	f Sh
f Sh

	(50,100,25)
	MSE
MAPE
	0.00262207742619
0.12368897462708
	0.002501914611424   0.136170763664216
	0.003899048889045
0.147313223178855
	0.000000089783522
0.000707442241795
	0.000001966651347   0.003275371204964
	0.000000001702345   0.000106269179283
	0.0000000011537200.000102995097170
	0.000000000399986  0.000014984943643
	c Sh
c Sh

	(75,75,75)
	MSE
MAPE
	0.00165400145709 0.09811180213849
	0.002315772180499   0.135988052115520
	0.002266991343408 0.113442584807300
	0.000000057904163
0.000057123335941
	0.000000321007883   0.001348578740361
	0.000000001215035   0.000103219229592
	0.0000000011537210.000102995097433
	0.000000002981577
0.000131437383500
	f Sh
f Sh

	(75,25,50)
	MSE
MAPE
	0.00148755377897
0.09365427374469
	0.002270810968203   0.135917023202608
	0.003544187805935   0.143986754762986
	0.000000052781164
0.000550255735414
	0.000000630523168   0.001838568066839
	0.000000001092481
0.000093353843145
	0.000000011537213
0.001029950972711
	0.000000002466394
0.000120881460557
	f Sh
f Sh

	(75,100,100)
	MSE
MAPE
	0.00155571763447
0.09603961715234
	0.002351158546172   0.137422754822134
	0.002187278614969   0.112294667902032
	0.000000054855489
0.000559585260125
	0.000000288146486   0.001286368205492
	0.000000001224829
0.000104053201596
	0.0000000011537240.000102995097433
	0.000000002890676   0.000128895613898
	f Sh
f Sh

	(75,50,100)
	MSE
MAPE
	0.00420918296001
0.15532379746221
	0.003235005369125
0.149562885115874
	0.012531311123648   0.236208919793440
	0.000000161583283
0.000904016871992
	0.000008122579588   0.006366542254668
	0.000000003136530   0.000132883149959
	0.0000000011537250.000102995098201
	0.000000007445786
0.000191971833260
	f Sh
f Sh

	(75,25,75)
	MSE
MAPE
	0.00171558294925  0.10061850331817
	0.002360044079321   0.137354455797956
	0.002702875849256   0.124281991384493
	0.000000059332176
0.000581970798592
	0.000000666564538   0.001917164580421
	0.000000001159266
0.000096129130468
	0.0000000011537270.000102995097275
	0.000000002888872
0.000129006548172
	f Sh
f Sh

	(100,100,100)
	MSE
MAPE
	0.00119556123866
0.08409107376369
	0.002267772803846   0.136705407587027
	0.001651625752614   0.098278221866810
	0.000000044889320
0.000508537836760
	0.000000128054776
0.000861068675809
	0.000000001164805
0.000102928032699
	0.0000000011537210.000102995097433
	0.000000002410038
0.000120143614669
	f Sh
f Sh

	(100,25,50)
	MSE
MAPE
	0.00234602355628   0.11711908775366
	0.002538482749871   0.139515763192457
	0.003436611022243   0.137841621641390
	0.000000080868680
0.000670622784643
	0.000001289520246   0.002690365727242
	0.000000001241939
0.000100442505874
	0.0000000011537200.000102995097283
	0.000000003845365   0.000146176613672
	f Sh
f Sh

	(100,50,75)
	MSE
MAPE
	0.00409541944546
0.15272084414742
	0.003134424822939   0.148107691939396
	0.011179196284242 0.234280481555201
	0.000000155742725
0.000884290587983
	0.000007837508595   0.006253069644729
	0.000000002286459
0.000120291738955
	0.0000000011537220.000102995098121
	0.000000007134716   0.000187140851129
	f Sh
f Sh

	(100,100,25)
	MSE
MAPE
	0.00189708961464
0.10535409699609
	0.002281417582187   0.133438354935869
	0.002756488537331   0.124814743141419
	0.000000066595608
0.000611056218903
	0.000001313857576  0.002610538675216
	0.000000001134976
0.000097054108311
	0.0000000115372120.000102995097156
	0.000000003043625
0.000132460014017
	f Sh
f Sh

	(100,75,25)
	MSE
MAPE
	0.00437208738963
0.15817362304958
	0.003079662023813  0.145176073238501
	0.009629101180033   0.218694370476859
	0.000000168399050
0.000924327293161
	0.000008841005686  0.006720197294965
	0.000000002282970
0.000118167452254
	0.0000000011537210.000102995097902
	0.000000007445632 0.000192154174340
	f Sh
f Sh




Table(4-15) : Estimation value =0.03080983683, =3.4, =1.7,=2.6
	(n,m,w)
	
	
	
	
	
	
	
	

	(25,25,25)
	0.030640810391002
	0. 010277657563531
	0. 040764884308943
	0. 030824048775243
	0. 030791112664481
	0. 030826967605717
	0. 030828167908975
	0. 030827416431994

	(25,75,100)
	0. 040566050034346
	0. 020917275584210
	0. 037620350278630
	0. 030803656844967
	0. 030561778083253
	0. 030825763831560
	0. 030828167908874
	0. 030823456855156

	(25,50,25)
	0. 020144319551946
	0. 030077828791674
	0. 030814539146756
	0. 032787783133209
	0. 030413597082689
	0. 020817290890685
	0. 030828167908832
	0. 030820335507902

	(25,100,100)
	0. 030535565857253
	0. 020803101399967
	0. 030309044811308
	0. 030821938965397
	0. 030679068903611
	0. 030831422892566
	0. 030828167908876
	0. 030827093494501

	(25,50,75)
	0. 035505251731978
	0. 030622182502556
	0. 035484673941184
	0. 030788654421252
	0. 030481341449852
	0. 030820334175969
	0. 030828167908877
	0. 030820403204663

	(50,50,50)
	0. 030373978360397
	0. 041746838357195
	0. 040318545707089
	0. 030830090454813
	0. 030834636310979
	0. 030828312746697
	0. 030828167908910
	0. 030828530657672

	(50,75,100)
	0. 033501403424215
	0. 030988611497064
	0. 031176612182796
	0. 030811909614351
	0. 030750326824061
	0. 030827116578273
	0. 030828167908910
	0. 030825005803503

	(50,50,75)
	0. 030925375650496
	0. 025571577957422
	0. 030732383751668
	0. 030833369955258
	0. 030855892625859
	0. 030828736752860
	0. 030828167908910
	0. 030829174199811

	(50,25,75)
	0. 030904611551617
	0. 030379173426447
	0. 021182419170165
	0. 030794245387019
	0. 030523595252350
	0. 034820525210717
	0. 030828167908883
	0. 030821648630128

	(50,100,25)
	0. 030782660968102
	0. 031752213337990
	0. 030851999331581
	0. 030826661716655
	0. 030763634697659
	0. 010827652496313
	0. 030828167908922
	0. 030827981154195

	(75,75,75)
	0. 034066390126695
	0. 037209512460421
	0. 030733785763585
	0. 030828002965793
	0. 030827648832438
	0. 030828163894896
	0. 030828167908910
	0. 030828144195682

	(75,25,50)
	0. 031560209887080
	0. 050904726056475
	0. 032175554307250
	0. 030790810688696
	0. 012522943064451
	0. 030823265936333
	0. 030828167908886
	0. 030820923235025

	(75,100,100)
	0. 030416546880458
	0. 036814779494334
	0. 031770631755000
	0. 030838436641888
	0. 030862545357064
	0. 030828722980917
	0. 030828167908910
	0. 030830125502744

	(75,50,100)
	0. 020368846838093
	0. 020782209745187
	0. 050001365058191
	0. 030885568826287
	0. 030415352362029
	0. 034835847763519
	0. 030828167909232
	0. 030839219448637

	(75,25,75)
	0. 030659193052667
	0. 040721493107266
	0. 030952794678195
	0. 030799828737244
	0. 030558749228658
	0. 030823715477927
	0. 030828167908882
	0. 030822755914664

	(100,100,100)
	0. 030255831886850
	0. 031909639165055
	0. 032669080352185
	0. 030829760402072
	0. 030830842440544
	0. 034828195412513
	0. 030828167908910
	0. 030828443523248

	(100,25,50)
	0. 030645426879520
	0. 022956012124613
	0. 041961555212700
	0. 030817336775009
	0. 030672741165643
	0. 030826027156060
	0. 030828167908888
	0. 030826224730795

	(100,50,75)
	0. 030005200689971
	0. 032637978413743
	0. 030341543588475
	0. 030891902438754
	0. 030472847925458
	0. 030834424132115
	0. 030828167909250
	0. 030840473433302

	(100,100,25)
	0. 031234878049881
	0. 030562297233313
	0. 033836603102827
	0. 030819400494510
	0. 012720322293632
	0. 011827110508159
	0. 030828167908924
	0. 030826599105144

	(100,75,25)
	0. 030303923304984
	0. 030961893135312
	0. 031282046991463
	0. 030882666404699
	0. 033355896180749
	0. 010833418349393
	0. 030828167909190
	0. 030838720783694




Table (4-16): MSE and MAPE value of=0.03000983683, =3.4, =1.7,=2.6

	(n,m,w)
	
	
	
	
	
	
	
	
	
	Best

	(25,25,25)
	MSE
MAPE
	0.00576843466349
0.14749165944817
	0.004179546350036   0.136722417221856
	0.017687673731879   0.197117279249824
	0.000000223547346   0.000868109559117
	0.000012155726557   0.006470054519015
	0.000000023446376
0.000279243273787
	0.000000004027429
0.000154122064649
	0.000000011660502
0.000200444391895
	f Sh
f Sh

	(25,75,100)
	MSE
MAPE
	0.00245928074725   0.09602180122635
	0.003337306759171   0.131017407085405
	0.004079774514651   0.121351311528709
	0.000000087327139
0.000561680008724
	0.000001930435184   0.002540640124941
	0.000000000452058
0.000014952969107
	0.000000004027429
0.000154122064409
	0.000000006269091
0.000160395473508
	m S h
m S h

	(25,50,25)
	MSE
MAPE
	0.00269482361928   0.10088630055248
	0.003345297770000   0.130782845542473
	0.006817180349827   0.159011825240430
	0.000000093699731
0.000583288978069
	0.000002411766497   0.002874975649607
	0.000000004631128
0.000142377065811
	0.000000004027421
0.000154122064305
	0.000000006190182
0.000157833599879
	f Sh
f Sh

	(25,100,100)
	MSE
MAPE
	0.00315615797042
0.10870611543173
	0.003528090682388   0.132914626787547
	0.004404792011536 0.125029830188924
	0.000000112489690
0.000630244223932
	0.000002570362833   0.002986456635932
	0.000000006231950
0.000164424314537
	0.000000004027422
0.000154122064412
	0.000000007587736
0.000172252347523
	f Sh
f Sh

	(25,50,75)
	MSE
MAPE
	0.00225382571597   0.09193438376452
	0.003225802780297   0.129513888139003
	0.005937128401431   0.149656498652391
	0.000000080560682
0.000539130870875
	0.000001902559991   0.002512515958471
	0.000000000414738
0.000014055537133
	0.000000004027420
0.000154122064414
	0.000000005649412
0.000153178478855
	m S h
m S h

	(50,50,50)
	MSE
MAPE
	0.00297864531849  0.10562575252103
	0.003516764757012  0.133633703131297
	0.004342440179471   0.124101352716719
	0.000000105688805
0.000610367906306
	0.000001372730240   0.002212414686144
	0.000000004589347
0.000154538080403
	0.000000004027428
0.000154122064675
	0.000000007505993
0.000170656025417
	f Sh
f Sh

	(50,75,100)
	MSE
MAPE
	0.00169038745150  0.07964565098048
	0.003293647237992   0.133203395027319
	0.002717913133939   0.100670364852433
	0.000000062531059
0.000477855411803
	0.000000327450170   0.001088352864191
	0.000000000398800
0.000015156883294
	0.000000004027420
0.000154122064675
	0.000000005465852
0.000153510885632
	m S h
m S h

	(50,50,75)
	MSE
MAPE
	0.00284598430236
0.10325999506689
	0.003578933603217   0.134662362686679
	0.004266990868973   0.122596379361263
	0.000000101426665
0.000596739204847
	0.000001297060163
0.002150831260276
	0.000000000461198   0.000015551783888
	0.000000004027420
0.000154122064675
	0.000000007425265
0.169987562284982
	m S h
m S h

	(50,25,75)
	MSE
MAPE
	0.00250132344022  0.09693082624302
	0.003336767988575   0.131273637010210
	0.004919939751583   0.134754367825299
	0.000000087504812
0.000560728693780
	0.000001805901877   0.002465418434020
	0.000000004006592
0.000139732300996
	0.000000004027424
0.000154122064428
	0.000000006099101
0.000156988803252
	f Sh
f Sh

	(50,100,25)
	MSE
MAPE
	0.00278782697106
0.10226810667929
	0.003608411775513   0.135957161037534
	0.004181013376845  0.121529614111925
	0.000000099078927   0.000591053767058
	0.000001494730733   0.002315870868793
	0.000000004506171   0.000153027616183
	0.000000004027421
0.000154122064540
	0.000000007206806
0.000167721770403
	f Sh
f Sh

	(75,75,75)
	MSE
MAPE
	0.00194541068865
0.08573698856567
	0.003413273895507   0.134687471218121
	0.002745836636756   0.100713225451015
	0.000000070822964
0.000505348631900
	0.000000381134617   0.001178927321675
	0.000000004093385
0.000154112316175
	0.000000004027421
0.000154122064675
	0.000000006149111
0.000160390938710
	f Sh
f Sh

	(75,25,50)
	MSE
MAPE
	0.00203367345044
0.08773732478511
	0.003264553474257  0.131443231373264
	0.005019307015385  0.137867539769867
	0.000000072278577   0.000514515474237
	0.000001523126857   0.002247272534915
	0.000000000376672   0.000014269382137
	0.0000000040274290.000154122064441
	0.000000005545991
0.000152724157399
	m S h
m S h

	(75,100,100)
	MSE
MAPE
	0.00190305501587  0.08452329306266
	0.003434000078414   0.135434273664950
	0.002711941395051   0.099278021111810
	0.000000071592035
0.000503889844249
	0.000000362685858   0.001140060806424
	0.000000004156418
0.000155470096512
	0.0000000040274270.000154122064675
	0.000000006362881   0.000163818627811
	f Sh
f Sh

	(75,50,100)
	MSE
MAPE
	0.00481122148183
0.13427465476477
	0.004185960362058  0.139985521299723
	0.015060741348852   0.208176041142838
	0.000000191143782
0.000789492974886
	0.000009167855689   0.005445624994110
	0.000000000660363
0.000017296304874
	0.0000000040274260.000154122065276
	0.000000011698185
0.000201623931561
	m S h
m S h

	(75,25,75)
	MSE
MAPE
	0.00236165312738  0.09455255939963
	0.003351832058078   0.131990660161534
	0.003996054127653   0.120532029566982
	0.000000825765061  0.000548216392927
	0.000001655524916   0.002377374968395
	0.000000000382959 0.000014356864851
	0.0000000040274240.000154122064422
	0.000000004027428
0.000154122064421
	m S h
m S h

	(100,100,100)
	MSE
MAPE
	0.00141870493977   0.07285528096897
	0.003309749373470 0.134456324358264
	0.001978317009756   0.085694695035628
	0.000000055378230
0.000447210503780
	0.000000153714243
0.000747458738687
	0.000000004030790
0.000153900405390
	0.0000000040274200.000154122064675
	0.000000005420654
0.000154937674748
	f Sh
f Sh

	(100,25,50)
	MSE
MAPE
	0.00303917067307
0.10682958010765
	0.003554693795495   0.134030435033100
	0.004538249400188   0.126164873894738
	0.000000107683403
0.000615666987948
	0.000002341346476  0.002861407466969
	0.000000000401513
0.000014902552106
	0.0000000040274250.000154122064440
	0.000000007333345
0.000168491680849
	m S h
m S h

	(100,50,75)
	MSE
MAPE
	0.00484587361625
0.13362477006483
	0.004278448244976   0.141409106276771
	0.014219579667632
0.207932061102053
	0.000000200932529
0.000794281938987
	0.000009808968904   0.005522760264843
	0.000000005777540
0.000169318512833
	0.000000004027429
0.000154122065326
	0.000000012170047   0.000203760628849
	m S h
m S h

	(100,100,25)
	MSE
MAPE
	0.00196903920354
0.08593501551319
	0.003453906299705   0.136158112433314
	0.002620624619131   0.098169086224954
	0.000000071592807
0.000506423329719
	0.000000672591348 0.001532541598945
	0.000003959819886
0.151554091239846
	0.0000000040274210.000154122064549
	0.0000000059959920.000157936198601
	f Sh
f Sh

	(100,75,25)
	MSE
MAPE
	0.00496493267417  0.13609550244911
	0.004265275567720   0.141270605668818
	0.015825677485551   0.208638829492731
	0.000000200729752
0.000801402105487
	0.000009896012085  0.005667122419056
	0.000000005655972
0.000166894944049
	0.0000000040274230.000154122065179
	0.000000011970169
0.000201332461123
	f Sh
f Sh




Table(4-17) : Estimation value =0.01314809114, =2.8, =4.2 and =3.3
	(n,m,w)
	
	
	
	
	
	
	
	

	(25,25,25)
	0.013340955349314
	0.014390779766338
	0. 01339494495144
	0. 01336961235441
	0. 013140814256916
	0. 013172342424885
	0. 013173478136602
	0. 013172766160862

	(25,75,100)
	0. 02310621229411
	0. 013168076078225
	0. 01222812308736
	0. 01316419889151
	0. 013348420684080
	0. 013172686305902
	0. 013173478136556
	0. 013171691108155

	(25,50,25)
	0. 01055632408738
	0. 013789104199377
	0. 08382573521098
	0. 01313763554756
	0. 012808671396485
	0. 013161743379304
	0. 013173478136479
	0. 013166518304959

	(25,100,100)
	0. 02364153831414
	0. 013047558198934
	0. 01378074199757
	0. 01317823516076
	0. 033152083931428
	0. 013177174331714
	0. 013173478136558
	0. 013174557044352

	(25,50,75)
	0. 01393533790874
	0. 013047583209506
	0. 01306679682700
	0. 01014186334867
	0. 013946400821893
	0. 013167531066580
	0. 013173478136556
	0. 013167336130036

	(50,50,50)
	0. 02379895342180
	0. 010423987135234
	0. 01261325899944
	0. 01387140208693
	0. 013865517430819
	0. 013173328476513
	0. 013173478136671
	0. 013173101342745

	(50,75,100)
	0. 03324815335722
	0. 023162969224399
	0. 03389103939547
	0. 01417057497632
	0. 011140794800860
	0. 013173057062607
	0. 013173478136671
	0. 013172748246014

	(50,50,75)
	0. 01305060700468
	0. 043623988135985
	0. 01314690440367
	0. 01317401259655
	0. 023188791741184
	0. 013173795216041
	0. 013173478136671
	0. 013173642604604

	(50,25,75)
	0. 01395721668194
	0. 016717164114275
	0. 01317410334248
	0. 05314541496430
	0. 018879485742524
	0. 013166840552021
	0. 013173478136498
	0. 013168030068444

	(50,100,25)
	0. 01374093630975
	0. 013448705869854
	0. 01394194201739
	0. 01226512197118
	0. 013030687329081
	0. 013171005721765
	0. 013173478136518
	0. 013171969394378

	(75,75,75)
	0. 01361646745058
	0. 011383138495826
	0. 02357778569744
	0. 01347443348374
	0. 013175667773600
	0. 013173509017027
	0. 013173478136671
	0. 013173652089166

	(75,25,50)
	0. 01362777060796
	0. 023049751118409
	0. 01376025716862
	0. 01313488449600
	0. 013139815615187
	0. 013168589731334
	0. 013173478136505
	0. 013165927740350

	(75,100,100)
	0. 01323443926802
	0. 014104644239422
	0. 01151479055707
	0. 01218446951976
	0. 016211781055526
	0. 013174037739412
	0. 013173478136671
	0. 013175588820483

	(75,50,100)
	0. 01358516006187
	0.3100134420207111
	0. 01383179459467
	0. 01382799490489
	0. 013730422430253
	0. 013180828681863
	0. 013173478136844
	0. 013183975164399

	(75,25,75)
	0. 01314216167484
	0. 011743441471932
	0. 02328669753437
	0. 01814260888110
	0. 022879563304287
	0. 013169120221191
	0. 013173478136498
	0. 013167575957589

	(100,100,100)
	0. 01385329258346
	0. 093513842102026
	0. 01385843023871
	0. 02317451178064
	0. 013175216357704
	0. 013173495956999
	0. 013173478136671
	0. 013173656763954

	(100,25,50)
	0. 06346298525315
	0. 003721327400961
	0. 01029519243222
	0. 01315771892071
	0. 010963604297297
	0. 013171109283480
	0. 013173478136496
	0. 013170510811355

	(100,50,75)
	0. 01439485459333
	0. 053861527748936
	0. 01357761161650
	0. 01383480146509
	0. 013880647595870
	0. 012179466141776
	0. 013173478136865
	0. 013185227199921

	(100,100,25)
	0. 09374518707240
	0. 014256602262932
	0. 01661107827672
	0. 01115997524305
	0. 01502848306325
	0. 013171790425671
	0. 012173478136531
	0. 013170929277181

	(100,75,25)
	0. 05352637951404
	0. 013282859076842
	0. 01310168607431
	0. 02321586072165
	0. 023587595735337
	0. 013177605138459
	0. 013173478136773
	0. 013181665100614





Table (4-18): MSE and MAPE value of =0.01314809114, =2.8, =4.2 and =3.3
	(n,m,w)
	
	
	
	
	
	
	
	
	
	Best

	(25,25,25)
	MSE
MAPE
	0.00519698161565
0.16124963328241
	0.001106319744749   0.071411255722366
	0.182253642548562   0.222823537956727
	0.000999197057748
0.000945385815643
	0.000010858152838   0.007070086844242
	0.000000018330607
0.000285358142694
	0.000000000937645
0.000085738782481
	0.000000007789636
0.000185359213887
	f Sh
f Sh

	(25,75,100)
	MSE
MAPE
	0.00184553448985  0.09626272794829
	0.000471261796300   0.048477354544187
	0.002726678581476   0.115504555129013
	0.000000064266951
0.000559722385987
	0.000000719552614   0.001827319431093
	0.000000001453558   0.000089190391969
	0.000000000937646
0.000085738782354
	0.000000002872869
0.000118690640746
	f Sh
f Sh

	(25,50,25)
	MSE
MAPE
	0.00232410275211
0.10820091193262
	0.000531171479898   0.051455999387322
	0.005848851043276   0.170187704351944
	0.000000080366573
0.000624384804248
	0.000001833835407   0.002898984120500
	0.000000002644003
0.000115994950715
	0.000000000937646
0.000085738782142
	0.000000003218102
0.000125873945306
	f Sh
f Sh

	(25,100,100)
	MSE
MAPE
	0.00234579532032  0.10818322957289
	0.000565768932575  0.052121145845797
	0.003792280638932   0.133519524595684
	0.000000080553277
0.000618767280229
	0.000001257143590   0.002450152303481
	0.000000002600486
0.000111212505884
	0.000000000937644
0.000085738782361
	0.000000003646965
0.000130574679021
	f Sh
f Sh

	(25,50,75)
	MSE
MAPE
	0.00167702388400
0.09140620471156
	0.000440026837192   0.047486986646654
	0.004011681342227   0.142090946754916
	0.000000059393426
0.000535674922097
	0.000000745331437   0.001841248539909
	0.000000001254901
0.000083427603839
	0.000000000937649
0.000085738782354
	0.000000002443309
0.000109991637595
	f Sh
f Sh

	(50,50,50)
	MSE
MAPE
	0.00255759650988   0.11286851752848
	0.000624775479073   0.055537628206200
	0.003836455255736  0.135340159464097
	0.000000087272547
0.000643799818463
	0.000001166966604   0.002364042450190
	0.000000001391814
0.000088314284775
	0.000000000937645
0.000085738782509
	0.000000003840652
0.000134214491824
	f Sh
f Sh

	(50,75,100)
	MSE
MAPE
	0.00143402567479
0.08474023278365
	0.000425667864991   0.047011204238089
	0.002222871028386
0.105118142847382
	0.000000052583051
0.000506151735125
	0.000000209114870   0.001011440264361
	0.000000000985447
0.000084566408152
	0.000000000937644
0.000085738782509
	0.000000002436935
0.000109867872197
	f Sh
f Sh

	(50,50,75)
	MSE
MAPE
	0.00249555696409  0.11161201454076
	0.000602547836743   0.054172545122648
	0.003737395971692   0.133302166127812
	0.000000084940876
0.000634770153512
	0.000001096905781   0.002288949221410
	0.000000001391966   0.000088863003894
	0.0000000009376457
0.000085738782509
	0.000000003779494
0.000132851373681
	f Sh
f Sh

	(50,25,75)
	MSE
MAPE
	0.00234189007448   0.10838234128374
	0.000575443963372   0.053922333508484
	0.004742664351240   0.149280235079402
	0.000000081380956
0.000626013813489
	0.000001959428170 0.002971125017675
	0.000000001376329
0.000087734218311
	0.000000000937640
0.000085738782197
	0.000000003321981
0.000127787337780
	f Sh
f Sh

	(50,100,25)
	MSE
MAPE
	0.00269047941883   0.11560480975105
	0.000612876749363 0.054222691377197
	0.003886738414897   0.135823502604815
	0.000000093113484
0.000662941795362
	0.000001868418234  0.002949182768739
	0.000000001515808
0.000090938465096
	0.000000000937645
0.000085738782252
	0.000000003968360
0.000136356494017
	f Sh
f Sh

	(75,75,75)
	MSE
MAPE
	0.00168734572170  0.09201157806838
	0.000459639270037   0.048103676129186
	0.002355837667213   0.107463669812331
	0.000000058832954
0.000533370848344
	0.000000327571115   0.001263692016295
	0.000000000997068
0.000085825247672
	0.000000000937641
0.000085738782509
	0.000000002787393
0.000116254590080
	f Sh
f Sh

	(75,25,50)
	MSE
MAPE
	0.00204170045710  0.10113232818932
	0.000524232738446   0.051860587464397
	0.005817238036232  0.170781887150614
	0.000000073561976
0.000595024038606
	0.000001905549258  0.002870450346211
	0.000000000996142
0.000078780841369
	0.000000000937646
0.000085738782212
	0.000000002882055
0.000120333184930
	f Sh
f Sh

	(75,100,100)
	MSE
MAPE
	0.00166057115447  0.09078362158260
	0.000480567166812   0.049299010463860
	0.002397187397193   0.107715634340353
	0.000000059433713
0.000531444728624
	0.000000300669639   0.001196371157935
	0.000000001023315
0.000087305670351
	0.000000000937644
0.000085738782509
	0.000000002875969
0.000117219215949
	f Sh
f Sh

	(75,50,100)
	MSE
MAPE
	0.00442915693445
0.14782978813424
	0.000964652909086   0.066457275682143
	0.011383889150679   0.221048666855091
	0.000000167151597
0.000856768728889
	0.000008252706680   0.005966091785623
	0.000000002827338
0.000114073881912
	0.000000000937640   0.000085738783165
	0.000000007253437 0.000176097518269
	f Sh
f Sh

	(75,25,75)
	MSE
MAPE
	0.00223344817272 0.10618001690692
	0.000584798810386   0.054259484577770
	0.004209252571406   0.140462089103477
	0.000000077689853
0.000613553409925
	0.000001897170534 0.002916419634198
	0.000000001025680
0.000079596995142
	0.000000000937643
0.000085738782188
	0.000000003173275 0.000124837584891
	f Sh
f Sh

	(100,100,100)
	MSE
MAPE
	0.00129030652247 0.080263239515615
	0.000415944633864   0.046646025090508
	0.001761829533467   0.092707937389253
	0.000000048475260
0.000484462197686
	0.000000138674975
0.000821521226483
	0.000000000952372
0.000085788679598
	0.000000000937648
0.000085738782509
	0.000000002325932
0.000107217060069
	f Sh
f Sh

	(100,25,50)
	MSE
MAPE
	0.00293425376117
0.12117867022701
	0.000703953162799   0.059072570555160
	0.004687377495270   0.147005250975495
	0.000000102321256
0.000696587449713
	0.000002589127616   0.003452831987296
	0.000000001055734
0.000081709462410
	0.000000000937645
0.000085738782190
	0.000000004247409
0.000142159556881
	f Sh
f Sh

	(100,50,75)
	MSE
MAPE
	0.00451750287086
0.14915166709724
	0.000981472003636   0.066689528200562
	0.010877116232240  0.215341231370895
	0.000000173671922
0.000867765856463
	0.000008718218419   0.006099862779696
	0.000000002152553   0.000104552835005
	0.000000000937642
0.000085738783219
	0.000000007555843
0.000178540465875
	f Sh
f Sh

	(100,100,25)
	MSE
MAPE
	0.00194774409457
0.09900379041024
	0.000494614919638   0.049723026378016
	0.002840343898895   0.116583283742039
	0.000000067543647  0.000573274972800
	0.000001142370702   0.002299230621154
	0.000000000946372
0.000081401777776
	0.000000009376452
0.000085738782293
	0.000000002952682
0.000120097587405
	f Sh
f Sh

	(100,75,25)
	MSE
MAPE
	0.00473428573866
0.15150709083599
	0.001019283482521   0.068775255189370
	0.010727508825198   0.208039678451617
	0.000000181915206  0.000883762699349
	0.000009453801251   0.006370566237603
	0.000000002111292
0.000102240143567
	0.000000000937642
0.000085738782965
	0.000000007668733
0.000179742341432
	f Sh
f Sh



The Third Model 
Table(4-19) : Estimation value = 0.155840317719176, =3, =1.8,and S=2 ,k=5
	(n,m)
	
	
	
	
	
	
	
	

	(25,25)
	0.568564057821575
	0.554128266033530
	0.568777053917381
	0.571467774242461
	0.571452144410453
	0.568564100403345
	0.571469411092049
	0.571469120655409

	(25,50)
	0.565518216818692
	0.563638833791195
	0.619975707389010
	0.571420730823033
	0.570913059789090
	0.565518223740630
	0.571469411091786
	0.571460099107347

	(25,75)
	0.564140736953714
	0.557947979709193
	0.649267563635975
	0.571403632970132
	0.570823815902432
	0.564140739692464
	0.571469411091793
	0.571456774656146

	(25,100)
	0.563480718672792
	0.563191483235320
	0.660886202342601
	0.571396271849971
	0.570777294016687
	0.563480720166484
	0.571469411091789
	0.571455219746115

	(50,25)
	0.573482335534866
	0.551564995487013
	0.527660364713770
	0.571518197345200
	0.572007550021923
	0.573482370022489
	0.571469411092309
	0.571478753317265

	(50,50)
	0.570115649147821
	0.563343304868945
	0.569943783971748
	0.571469166220277
	0.571468064586133
	0.570115654507985
	0.571469411092039
	0.571469372887703

	(50,75)
	0.569109271933316
	0.562499038158412
	0.594761391453839
	0.571454310266557
	0.571370468814757
	0.569109273630049
	0.571469411092039
	0.571466440336591

	(50,100)
	0.568136972890085
	0.557938995316812
	0.609982914167123
	0.571444737378987
	0.571328053511566
	0.568136973913594
	0.571469411092039
	0.571464510134174

	(75,25)
	0.576838700023718
	0.534962898260942
	0.495658505041996
	0.571544686312060
	0.572183928206667
	0.576838717928622
	0.571469411092335
	0.571483854894193

	(75,50)
	0.571720125301000
	0.576603967962506
	0.544257900735683
	0.571483543869849
	0.571563034282706
	0.571720129523387
	0.571469411092039
	0.571472208532981

	(75,75)
	0.569931545227713
	0.555412523736056
	0.569292381438262
	0.571465039214057
	0.571458932708739
	0.569931547303054
	0.571469411092039
	0.571468635578360

	(75,100)
	0.569804158611171
	0.553530591493565
	0.586163715809689
	0.571460446919824
	0.571431495426002
	0.569804159420687
	0.571469411092039
	0.571467614165813

	(100,25)
	0.577097441206915
	0.538231296044275
	0.474083293640631
	0.571549658535683
	0.572202471535076
	0.577097463167384
	0.571469411092329
	0.571484935820873

	(100,50)
	0.572338690414228
	0.542406051774472
	0.529158765142423
	0.571489756533179
	0.571597395807441
	0.572338694732484
	0.571469411092039
	0.571473545077633

	(100,75)
	0.571707498786073
	0.560971369181357
	0.554618352956325
	0.571477912320222
	0.571508078115644
	0.571707499848120
	0.571469411092039
	0.571471155791934

	(100,100)
	0.570600988430025
	0.571674640838852
	0.570760478879798
	0.571467917459482
	0.571466840076974
	0.570600989168718
	0.571469411092039
	0.571469159972678




Table(4-20) : Estimation value = 0.183795415224914, =3, =1.8,and S=3 ,k=5
	(n,m)
	
	
	
	
	
	
	
	

	(25,25)
	0.174474123623528
	0.177453939014972
	0.179640254767797
	0.183806491341053
	0.183826937144871
	0.183802050862080
	0.183800031610215
	0.183801309716717

	(25,50)
	0.178277878196952
	0.184826294760296
	0.166223883611314
	0.183806186602401
	0.183862135099875
	0.183801003951195
	0.183800031610231
	0.183801248360199

	(25,75)
	0.178594935780436
	0.185050068722544
	0.163141524853391
	0.183805822756820
	0.183842867500501
	0.183800638491732
	0.183800031610217
	0.183801167730485

	(25,100)
	0.180147846591000
	0.180472561563307
	0.164991346006241
	0.183810629409380
	0.183875610614853
	0.183800845442904
	0.183800031610227
	0.183802064405395

	(50,25)
	0.177048038067249
	0.181598061143294
	0.114666615220714
	0.183791049110783
	0.183713393450320
	0.183798719199528
	0.183800031610166
	0.183798372228406

	(50,50)
	0.180034748373612
	0.185189944579548
	0.178436782965408
	0.183799918772092
	0.183798247642592
	0.183800032838739
	0.183800031610197
	0.183800031846084

	(50,75)
	0.181416970755529
	0.184213830783105
	0.175694353198115
	0.183804525771362
	0.183819536236093
	0.183800261014141
	0.183800031610197
	0.183800892089634

	(50,100)
	0.181638876690498
	0.181595547479572
	0.174532572732241
	0.183802236798794
	0.183810339285198
	0.183800119509394
	0.183800031610197
	0.183800469930277

	(75,25)
	0.177667522511992
	0.175609570393959
	0.170226428656221
	0.183792001171535
	0.183733394671975
	0.183799256596881
	0.183800031610176
	0.183798552985864

	(75,50)
	0.179732842544357
	0.180572060758518
	0.179493948513279
	0.183796315793168
	0.183782945025855
	0.183799853267949
	0.183800031610197
	0.183799354718982

	(75,75)
	0.180773036386474
	0.184117548606751
	0.179177396147079
	0.183800333814234
	0.183800387353946
	0.183800044529714
	0.183800031610197
	0.183800101751406

	(75,100)
	0.181222769240094
	0.182995642835207
	0.178700618341445
	0.183800059395083
	0.183801739601732
	0.183800037422799
	0.183800031610197
	0.183800072797040

	(100,25)
	0.178254513920447
	0.183824984489590
	0.173651241714738
	0.183794285970795
	0.183729786048009
	0.183799597528990
	0.183800031610173
	0.183798920739300

	(100,50)
	0.180135411149322
	0.182899338771308
	0.181020257981423
	0.183794154658519
	0.183779402570471
	0.183799822959564
	0.183800031610197
	0.183798975346178

	(100,75)
	0.180607821526813
	0.182511037394049
	0.180795593475479
	0.183795439224850
	0.183790431473981
	0.183799927360953
	0.183800031610197
	0.183799242302329

	(100,100)
	0.181917515527647
	0.183597711221653
	0.181789602386059
	0.183800723458121
	0.183801117185146
	0.183800044623113
	0.183800031610197
	0.183800160375030





Table(4-21) : Estimation value 0.139807941330341, =3, =1.8,and S=4 ,k=7
	(n,m)
	
	
	
	
	
	
	
	

	(25,25)
	0.132480540763511
	0.135877660660964
	0.122331797264315
	0.139808886731501
	0.139792654692827
	0.139809249693337
	0.139809320127924
	0.139809281703407

	(25,50)
	0.135880814283953
	0.132091980566071
	0.128023730784455
	0.139810494438732
	0.139819644645499
	0.139809521252668
	0.139809320127933
	0.139809571077037

	(25,75)
	0.134762608264895
	0.134453946258805
	0.127887971081445
	0.139810246705169
	0.139815293885180
	0.139809432777323
	0.139809320127929
	0.139809528916312

	(25,100)
	0.135960008294959
	0.135439022226980
	0.128470613857872
	0.139809861465228
	0.139813282766890
	0.139809375327195
	0.139809320127928
	0.139809455597689

	(50,25)
	0.135906813010236
	0.129258179390949
	0.126508548138002
	0.139810546946224
	0.139805130909057
	0.139809513369149
	0.139809320127921
	0.139809563226045

	(50,50)
	0.136909300377700
	0.133680837449051
	0.135191185910455
	0.139808490206439
	0.139805363790391
	0.139809265647051
	0.139809320127924
	0.139809181332689

	(50,75)
	0.137050500530663
	0.131667433389604
	0.133914200862073
	0.139809888521717
	0.139810070656953
	0.139809351038495
	0.139809320127924
	0.139809434365725

	(50,100)
	0.137103814949698
	0.131287394709614
	0.134429195211792
	0.139809346777493
	0.139811446408819
	0.139809328155674
	0.139809320127924
	0.139809357876411

	(75,25)
	0.135251025464131
	0.134210470788538
	0.128754148950409
	0.139806128886551
	0.139773975930270
	0.139809019057760
	0.139809320127914
	0.139808743728595

	(75,50)
	0.137294207877136
	0.136773638763328
	0.135538538482253
	0.139809955926444
	0.139809707160669
	0.139809353172713
	0.139809320127924
	0.139809443050742

	(75,75)
	0.137165069980382
	0.128641264980935
	0.136551344222131
	0.139808507073586
	0.139807092042793
	0.139809297255338
	0.139809320127924
	0.139809188433859

	(75,100)
	0.137670359200982
	0.131517192267449
	0.135740094754451
	0.139811007639281
	0.139813277473679
	0.139809362348782
	0.139809320127924
	0.139809635670582

	(100,25)
	0.135832545982414
	0.132547072880124
	0.123863949831963
	0.139806993048639
	0.139779049145884
	0.139809152254621
	0.139809320127916
	0.139808888690066

	(100,50)
	0.136377617982284
	0.134961865142808
	0.133732249362232
	0.139808727140707
	0.139804593662762
	0.139809301054875
	0.139809320127924
	0.139809220299740

	(100,75)
	0.137550433593882
	0.135330166129234
	0.136905054045830
	0.139810135185241
	0.139810422277511
	0.139809340237241
	0.139809320127924
	0.139809469792169

	(100,100)
	0.137481290178713
	0.128563887812966
	0.137046982824293
	0.139808731337695
	0.139808218004867
	0.139809311536591
	0.139809320127924
	0.139809231606167



	(n,m)
	
	
	
	
	
	
	
	
	
	Best

	(25,25)
	MSE
MAPE
	0.00038458086237
0.08766572255283
	0.001014385753319  0.193515535982052
	0.002543038990406
0.145834969616596
	0.0000000147590510.000581263306234
	0.000000803494775   0.004310927024906
	0.000000001408738  0.000182749361829
	0.000000000157654  0.000080569957821
	0.0000000006351070.000125101216309
	f Sh
f Sh

	(25,50)
	MSE
MAPE
	0.00045099347805  0.10075517238885
	0.001152304822409 0.205070864655629
	0.000512105334533   0.098742476616245
	0.0000000132272660.000582356701424
	0.000000538076847   0.003620535426417
	0.0000000005019520.000116460745190
	0.000000000157654  0.000080569958271
	0.0000000006775910.000133960232230
	f Sh
f Sh

	(25,75)
	MSE
MAPE
	0.00051313479212
0.09628685481821
	0.001135707100831 0.206051148968909
	0.000309169455383   0.077893073109439
	0.000000012788048   0.000505303284676
	0.000000557051169 0.003317066147461
	0.0000000003587570.000103916700970
	0.000000000157654 0.000080569958469
	0.0000000007239320.000132549105245
	f Sh
f Sh

	(25,100)
	MSE
MAPE
	0.00033581617722
0.08451755970331
	0.000927744479727
0.183307700289157
	0.023846276617896   0.187450802937861
	0.0000000101955220.000486823697578
	0.000000485330548   0.003276767706964
	0.000000000251534
0.000091670271429
	0.000000000157654 0.000080569958405
	0.000000000586895  0.000122150102489
	f Sh
f Sh

	(50,25)
	MSE
MAPE
	0.00032290597467 0.08533906777934
	0.000910342043567   0.185352022642118
	0.001412861385787   0.170453157531088
	0.000000000989463 0.000050681721405
	0.000000401148473   0.003174501657313
	0.000000000343884   0.000098026789618
	0.000000000157654  0.000080569957718
	0.000000000464715
0.000112511750366
	f Sh
f Sh

	(50,50)
	MSE
MAPE
	0.00031508313923
0.07995943230034
	0.001020738570001   0.197487067944252
	0.000256979482085  0.078655053835963
	0.000000008081140   0.000440135222670
	0.000000105531038  0.001605342298437
	0.0000000002160580.000085027324163
	0.0000000001576540.000080569957980
	0.000000000460714 0.000105877105844
	f Sh
f Sh

	(50,75)
	MSE
MAPE
	0.00022000535617 0.06892167464471
	0.000875337090230 0.184171504816783
	0.000117590126530   0.058936114790040
	0.0000000075784420.000426859580328
	0.000000076345895 0.001350325064960
	0.000000000171004   0.000079729623342
	0.000000000157654   0.000080569957980
	0.0000000003899950.000099325767441
	f Sh
f Sh

	(50,100)
	MSE
MAPE
	0.00018693663783
0.06440152919292
	0.000928757326907   0.189721865216227
	0.000111115853100 0.058424281097192
	0.0000000063128350.000389248665432
	0.000000071929895 0.001283918406372
	0.0000000001724190.000082347796031
	0.000000000157654   0.000080569957980
	0.000000000388801   0.000100001678999
	f Sh
f Sh

	(75,25)
	MSE
MAPE
	0.00028572013398
0.08612756774375
	0.000959716769680 0.191741326350971
	0.002444729029114   0.199408266935772
	0.0000000093258520.000502492783604
	0.000000361710222  0.002906813397476
	0.0000000002594660.000091471750807
	0.000000000157654  0.000080569957882
	0.0000000004975070.000122457080147
	f Sh
f Sh

	(75,50)
	MSE
MAPE
	0.00023278807233 0.07458820097774
	0.000911914612503 0.188423395827354
	0.000682647196570   0.115159502112284
	0.0000000082441990.000459486725988
	0.000000081298815
0.001437131134926
	0.0000000001763930.000080950017934
	0.000000000157654  0.000080569957980
	0.000000000424578
0.000106569869711
	f Sh
f Sh

	(75,75)
	MSE
MAPE
	0.00017121173405
0.06463546066056
	0.000860608150625  0.182874930567948
	0.000246347683697   0.072059790401150
	0.000000005352821  0.000374953077828
	0.000000029262625  0.000882133263303
	0.0000000001653380.000081235795637
	0.0000000001576540.000080569957980
	0.000000000334787   0.000095663592246
	f Sh
f Sh

	(75,100)
	MSE
MAPE
	0.00017428343041
0.05896793553891
	0.000957714404889   0.194013283822232
	0.000199801287075   0.064941772054029
	0.000000005035239 0.000346472445031
	0.000000023054904   0.000736748137520
	0.0000000001656710.000081975013916
	0.000000000157654 0.000080569957980
	0.000000000342403   0.000095748404518
	f Sh
f Sh

	(100,25)
	MSE
MAPE
	0.00043928944543
0.09556571532053
	0.000899352981803   0.186401386303968
	0.002408658108029   0.246885642827061
	0.0000000088720240.000498035985275
	0.000000354196199   0.003090161766930
	0.0000000002170350.000084721113918
	0.000000000157654   0.000080569957995
	0.000000000481978 0.000118080646427
	f Sh
f Sh

	(100,50)
	MSE
MAPE
	0.00017738681577 0.06390062252403
	0.000882693464985   0.185022079798825
	0.000501834823310  0.111288523973986
	0.0000000057624310.000386264539845
	0.000000044339476 0.001094414336377
	0.000000000166654   0.000081135153431
	0.0000000001576540.000080569957980
	0.0000000003420490.000096216529234
	f Sh
f Sh

	(100,75)
	MSE
MAPE
	0.00010644936044
0.05075170082660
	0.000845398549244 0.183341835395122
	0.000328470443998 0.086189165317340
	0.000000003701617  0.000303251577124
	0.000000016015331  0.000646972666025
	0.0000000001576270.000080066914061
	0.000000000157654  0.000080569957980
	0.0000000002534870.000085240458998
	m S h
m S h

	(100,100)
	MSE
MAPE
	0.00009351976858
0.05128494929854
	0.000871705545537  0.186749307469470
	0.000071075236173 0.045729115677186
	0.000000003598506   0.000319330747726
	0.000000010396741
0.000545185805239
	0.0000000001548770.000079590994784
	0.0000000001576540.000080569957980
	0.000000000225610 0.000079141392355
	m S h
m S h


           
Table (4-22): MSE and MAPE value of  = 0.155840317719176, =3, =1.8,and S=2 ,k=5





Table (4-23): MSE and MAPE value of  = 0.183795415224914, =3, =1.8,and S=3 ,k=5
	(n,m)
	
	
	
	
	
	
	
	
	
	Best

	(25,25)
	MSE
MAPE
	0.00028223615083
0.05501761057569
	0.000018978891428 0.016017491411756
	0.029164502823146
0.153677001235350
	0.000000003387288 0.000245946751373
	0.000000172503805 0.001780061826930
	0.0000000003362840.000077805090248
	0.000000000021311  0.000025116977458
	0.0000000001502720.000052367900610
	f Sh
f Sh

	(25,50)
	MSE
MAPE
	0.00012374699409
0.03500310943652
	0.000027289163480 0.017267707239024
	0.002420561435056 0.098972931893287
	0.000000001978482  0.000185932567392
	0.000000075701281 0.001141122131242
	0.000000000072689 0.000036553847431
	0.000000000021311 0.000025116977541
	0.000000000099118 0.000042098201909
	f Sh
f Sh

	(25,75)
	MSE
MAPE
	0.00011902052738
0.03391001053093
	0.000016029629324 0.013022957118460
	0.001448147348989 0.114624931517381
	0.0000000016739260.000167646364259
	0.000000067881421 0.001081767811989
	0.0000000000426960.000029744711924
	0.000000000021311  0.000025116977471
	0.0000000000874170.000039533923267
	f Sh
f Sh

	(25,100)
	MSE
MAPE
	0.00005302020131
0.02560653492474
	0.000019978613832 0.014908779305463
	0.000981066067086 0.104147307956767
	0.0000000015893040.000169833262239
	0.000000061855829 0.001033015989367
	0.0000000000369220.000029577460809
	0.000000000021311   0.000025116977526
	0.000000000090726   0.000040430588359
	f Sh
f Sh

	(50,25)
	MSE
MAPE
	0.00016091071079
0.04195762430514
	0.000007220588586 0.010066455933951
	0.759740313853642 0.388326692119420
	0.0000000018015590.000176632347859
	0.000000093648083 0.001169511536354
	0.00000000004943321040.00003200332
	0.0000000000213110.000025116977192
	0.0000000000702240.000037444070831
	f Sh
f Sh

	(50,50)
	MSE
MAPE
	0.00006807900844
0.02643675799122
	0.000007575634378 0.010639141343588
	0.000196270347128 0.034626073552930
	0.000000001086802  0.000141681604582
	0.000000014424931
0.000511988020314
	0.000000000027034  0.000025604005174
	0.0000000000213110.000025116977361
	0.0000000000573890.000033518018612
	f Sh
f Sh

	(50,75)
	MSE
MAPE
	0.00003282957962
0.01956777172985
	0.000008334863055 0.010835230840025
	0.000246536523319 0.047633363201476
	0.0000000008827370.000127949191263
	0.000000009101824   0.000403491587923
	0.000000000025361 0.000026365125711
	0.000000000021311  0.000025116977361
	0.0000000000565940.000033399026584
	f Sh
f Sh

	(50,100)
	MSE
MAPE
	0.00003234715451
0.01847217669735
	0.000008358945962 0.010822003553356
	0.000237405182578 0.053921097569510
	0.0000000007156570.000114927093687
	0.000000006197078   0.000337343998911
	0.0000000000229770.000025595222136
	0.000000000021311   0.000025116977361
	0.0000000000468170.000031655647148
	f Sh
f Sh

	(75,25)
	MSE
MAPE
	0.00013286321323
0.03759673082905
	0.000007096663718 0.010700853194674
	0.003245494774762 0.078967031957700
	0.0000000014339070.000157535436624
	0.000000072626673 0.001113565834505
	0.0000000000281660.000024879443615
	0.0000000000213110.000025116977247
	0.0000000000585020.000034041191343
	f Sh
f Sh

	(75,50)
	MSE
MAPE
	0.00007262845345 0.02732670621317
	0.000005754391446 0.009815870080477
	0.000091415458453 0.029678843701369
	0.000000000949639 0.000131651867809
	0.000000009876787 0.000418616102999
	0.0000000000218710.000024176418814
	0.0000000000213110.000025116977361
	0.000000000046716   0.000030584711634
	f Sh
f Sh

	(75,75)
	MSE
MAPE
	0.00004426639130
0.02257070529738
	0.000007906140379 0.011041126254632
	0.000088128373550 0.030686948408120
	0.0000000008869120.000129239446004
	0.000000004894611  0.000304116909574
	0.0000000000222890.000025187270287
	0.000000000021311  0.000025116977361
	0.000000000049398  0.000031350068331
	f Sh
f Sh

	(75,100)
	MSE
MAPE
	0.00003281309189
0.02011496956412
	0.000006235820270
0.009508980290486
	0.000087849333136   0.031733923042927
	0.000000755218469   0.115977096647187
	0.000003207219425  0.239697919844821
	0.0000000000217600.000025148602753
	0.0000000000213110.000025116977361
	0.0000000000441010.000029091051223
	f Sh
f Sh

	(100,25)
	MSE
MAPE
	0.00009776247218
0.03445039983712
	0.000005718189711 0.010021678923700
	0.000616757856474   0.059432908438124
	0.000000001470030  0.000167368570883
	0.000000079457793   0.001152204151276
	0.0000000000251460.000024126263645
	0.000000000021311   0.000025116977230
	0.0000000000621340.000035138226850
	f Sh
f Sh

	(100,50)
	MSE
MAPE
	0.00005643799438 0.02568165868654
	0.000004179917535   0.008315928218483
	0.000052069810653  0.021575639073181
	0.000000000741676   0.000119345805642
	0.000000007645353
0.000377722977898
	0.000000000020357   0.000023981744291
	0.000000000021311   0.000025116977361
	0.0000000000363980.000027576918903
	m S h
m S h

	(100,75)
	MSE
MAPE
	0.00004037341525
0.02224885116516
	0.000003732839052  0.007481337073167
	0.000063349309446   0.022508410817825
	0.000000000625010   0.000105853118393
	0.000000002849641
0.000225622366868
	0.000000000020695   0.000024549774726
	0.000000000021311  0.000025116977361
	0.0000000000337890.000025298121233
	m S h
m S h

	(100,100)
	MSE
MAPE
	0.00002331978597
0.01611425988336
	0.000004666166371  0.008570972419611
	0.000028996201012  0.017760971869949
	0.000000000633673   0.000104733671075
	0.000000001787433 0.000175189108833
	0.000000000021605   0.000025187778454
	0.000000000021311  0.000025116977361
	0.0000000000400890.000029122856712
	f Sh
f Sh







Table (4-24): MSE and MAPE value of  0.139807941330341, =3, =1.8,and S=4 ,k=7
	(n,m)
	
	
	
	
	
	
	
	
	
	Best

	(25,25)
	MSE
MAPE
	0.00011813695688
0.05257476686652
	0.000049553439045   0.041934105450876
	0.001017115237491   0.125098600391607
	0.0000000002108910.000085579794921
	0.000000011048716
0.000625743221231
	0.0000000000206080.000026724435342
	0.000000000001901 0.000009862083439
	0.0000000000092730.000017742048821
	f Sh
f Sh

	(25,50)
	MSE
MAPE
	0.00005606276903
0.02854385622592
	0.000067289672695   0.048072435305604
	0.000817733434427   0.084534032944206
	0.0000000001213810.000058953633235
	0.000000004107946
0.000369678849030
	0.000000000005078  0.000013062566158
	0.0000000000019010.000009862083504
	0.000000000006708  0.000014724736476
	f Sh
f Sh

	(25,75)
	MSE
MAPE
	0.00006522920795  0.03623428913724
	0.000074552423551 0.048572556218392
	0.000460082690266   0.085424707156492
	0.0000000001333380.000067015136320
	0.000000004559835
0.000392257085712
	0.000000034699793   0.112596493478936
	0.000000000001901  0.000009862083480
	0.0000000000069110.000015199355941
	f Sh
f Sh

	(25,100)
	MSE
MAPE
	0.00005324993679
0.02770667570625
	0.000071440454899   0.051351550825738
	0.000330932558367   0.081299871966783
	0.000000000099421   0.000052608934236
	0.000000003426629
0.000334529743803
	0.0000000000025830.000010264778818
	0.0000000000019010.000009862083461
	0.0000000000055810.000012977559558
	f Sh
f Sh

	(50,25)
	MSE
MAPE
	0.00004167692719
0.02825748129589
	0.000041822085166   0.041308544847979
	0.000741574028890   0.095290455253137
	0.0000000001121060.000059863361315
	0.000000004834645
0.000382530019487
	0.0000000000047680.000013118308507
	0.000000000001901 0.000009862083424
	0.000000000006292  0.000014881566226
	f Sh
f Sh

	(50,50)
	MSE
MAPE
	0.00002402887326
0.02104938318560
	0.000044250588163   0.042649806803439
	0.000064694726531   0.033447539710812
	0.0000000000703950.000049351941721
	0.000000000969792   0.000182232224191
	0.0000000000021270.000009498071003
	0.0000000000019010.000009862083443
	0.0000000000038980.000011484201850
	f Sh
f Sh

	(50,75)
	MSE
MAPE
	0.00001997312362
0.01997172500808
	0.000042154794475   0.041722330883445
	0.000128903222722   0.042381468102756
	0.0000000000671190.000046768986683
	0.000000000658502
0.000150807615497
	0.000000000002136  0.000010083176539
	0.0000000000019010.000009862083443
	0.000000000004338   0.000012005503958
	f Sh
f Sh

	(50,100)
	MSE
MAPE
	0.00001987291597
0.01960589185787
	0.000037752156687 0.039488005243308
	0.000072759100958 0.038793294821785
	0.0000000000746960.000049485329902
	0.000000000671473
0.000147582382293
	0.000000000002016
0.000009919503281
	0.0000000000019010.000009862083443
	0.0000000000433620.000012115192654
	f Sh
f Sh

	(75,25)
	MSE
MAPE
	0.00006231598519
0.03283068917721
	0.000039704342666
0.040103072123922
	0.000424908747545   0.079263257823578
	0.000000000149773   0.000066098685829
	0.000000010651362   0.000477030312855
	0.0000000000024970.000009694705672
	0.0000000000019010.000009862083371
	0.0000000000055070.000013849785304
	f Sh
f Sh

	(75,50)
	MSE
MAPE
	0.00001591435990  0.01830259802662
	0.000045165427698 0.043327067037644
	0.000057612438175  0.030799501366126
	0.0000000000658780.000048650102336
	0.000000000641679  0.000150778105206
	0.0000000000021360.000010098441897
	0.0000000000019010.000009862083443
	0.000000000004291   0.000012412092556
	f Sh
f Sh

	(75,75)
	MSE
MAPE
	0.00002226580404
0.01923221336585
	0.000037114026589   0.039994595722792
	0.000033040514346   0.023743674013248
	0.0000000000697070.000045258479738
	0.000000000396646 0.000108395053745
	0.0000000000019070.000009698483391
	0.000000000001901 0.000009862083443
	0.0000000000037480.000011276160411
	f Sh
f Sh

	(75,100)
	MSE
MAPE
	0.00001606335752 0.01568300152248
	0.000042502240205   0.042162981341673
	0.000043581136116  0.029409261501950
	0.000000000070720 0.000048092462453
	0.000000000303243
0.000098240844419
	0.000000000002053  0.000010164075289
	0.0000000000019010.000009862083443
	0.0000000000047830.000012967674348
	f Sh
f Sh

	(100,25)
	MSE
MAPE
	0.00005438172731
0.02871718302887
	0.000037032861558   0.039642842864007
	0.000955559653954  0.114268827488961
	0.000000000122952   0.000057597363824
	0.000000008517525
0.000454269837105
	0.0000000000020830.000009357052758
	0.0000000000019010.000009862083381
	0.000000000004927   0.000012671619701
	f Sh
f Sh

	(100,50)
	MSE
MAPE
	0.00003614904884
0.02482299668635
	0.000034840922739 0.037430089825430
	0.000141775090135   0.043724853370136
	0.0000000001082910.000057817094131
	0.000000001319290 0.000185749036469
	0.0000000000019840.000009725660224
	0.0000000000019010.000009862083443
	0.0000000000050810.000013559138014
	f Sh
f Sh

	(100,75)
	MSE
MAPE
	0.00001416302892
0.01653274637678
	0.000036721924208   0.040670869899623
	0.000025894950268   0.021060754152973
	0.0000000000676110.000047516789028
	0.000000000312578
0.000101675476424
	0.0000000000019910.000010005918743
	0.0000000000019010.000009862083443
	0.0000000000042790.000012590646833
	f Sh
f Sh

	(100,100)
	MSE
MAPE
	0.00001503683230
0.01699902585183
	0.000036618262791   0.040584609939326
	0.000022465960575   0.020225942027922
	0.000000000064210  0.000045550863654
	0.000000000184784
0.000077307637232
	0.0000000000018960.000009800632473
	0.0000000000019010.000009862083443
	0.0000000000035060.000011188538771
	f Sh
f Sh







Table(4-25) : Estimation value = 0.161220489817137, =1.7, =2.3,and S=2 ,k=5
	(n,m)
	
	
	
	
	
	
	
	

	(25,25)
	0.152344370830948
	0.151675248767712
	0.114127635736671
	0.161203951274789
	0.161122160972331
	0.161211417769826
	0.161214503769104
	0.161212570592163

	(25,50)
	0.156983828650686
	0.154116677959782
	0.147930226981586
	0.161221600823655
	0.161299716030551
	0.161215617616196
	0.161214503769177
	0.161215898349966

	(25,75)
	0.157598604013615
	0.155486581898175
	0.142703176129567
	0.161225867507433
	0.161325218005725
	0.161215687526465
	0.161214503769179
	0.161216723830408

	(25,100)
	0.157236961085052
	0.155004846856446
	0.137467452138023
	0.161230770387552
	0.161384772198265
	0.161215811517097
	0.161214503769201
	0.161217771402919

	(50,25)
	0.155650639817446
	0.152513947294396
	0.155214630255505
	0.161204912991346
	0.161100188881442
	0.161213075504349
	0.161214503769080
	0.161212698468540

	(50,50)
	0.158322525791275
	0.153158915400451
	0.156477763813457
	0.161215075158683
	0.161215594396920
	0.161214552574755
	0.161214503769131
	0.161214624322241

	(50,75)
	0.158832356806362
	0.158569785904781
	0.153869439060016
	0.161217761380856
	0.161233008952374
	0.161214675957956
	0.161214503769131
	0.161215149324675

	(50,100)
	0.159308246447494
	0.152378996781128
	0.150289858879101
	0.161218838879591
	0.161236537219017
	0.161214675437499
	0.161214503769134
	0.161215361922332

	(75,25)
	0.155542706786210
	0.152645594415078
	0.116116498886632
	0.161200409900875
	0.161083392803805
	0.161213110828965
	0.161214503769083
	0.161211848841972

	(75,50)
	0.158149090954019
	0.146321262421103
	0.157837090864091
	0.161210527622445
	0.161193945067466
	0.161214307706541
	0.161214503769131
	0.161213760881519

	(75,75)
	0.158953303951142
	0.159367316265488
	0.158494444124192
	0.161212242396884
	0.161208917793412
	0.161214434438641
	0.161214503769131
	0.161214110074675

	(75,100)
	0.159316087383242
	0.147987758349417
	0.156462290246269
	0.161214568822889
	0.161217313617762
	0.161214511324524
	0.161214503769131
	0.161214558828006

	(100,25)
	0.156670448174538
	0.150270969051995
	0.155490697158329
	0.161205146619317
	0.161115154988896
	0.161213794898775
	0.161214503769095
	0.161212693039714

	(100,50)
	0.158837619127479
	0.151031927463193
	0.161882273727374
	0.161211311398039
	0.161192336655370
	0.161214375892784
	0.161214503769131
	0.161213856287144

	(100,75)
	0.159177881696569
	0.156451134250491
	0.160669759896905
	0.161212821814538
	0.161208430779878
	0.161214462411847
	0.161214503769131
	0.161214189838111

	(100,100)
	0.159579374325883
	0.157308135156421
	0.158547562212553
	0.161214709280507
	0.161214774184517
	0.161214508360396
	0.161214503769131
	0.161214548174151



Table(4-26) : Estimation value = 0.139887107260959, =1.7, =2.3,and S=3 ,k=5
	(n,m)
	
	
	
	
	
	
	
	

	(25,25)
	0.137445751346535
	0.130215365774232
	0.117482497929142
	0.139871398919686
	0.139840626690291
	0.139874482011588
	0.139875775907550
	0.139874963960936

	(25,50)
	0.139673152949788
	0.123077821063482
	0.128318641666053
	0.139886570148605
	0.140013133837284
	0.139877441527075
	0.139875775907632
	0.139877862894803

	(25,75)
	0.138359213744815
	0.121873980687268
	0.114040926930005
	0.139882408912087
	0.139989866109691
	0.139876510429127
	0.139875775907614
	0.139877154048445

	(25,100)
	0.138328236300450
	0.131187434914278
	0.110321858031701
	0.139881405612629
	0.139982420065816
	0.139876284745704
	0.139875775907607
	0.139877047754864

	(50,25)
	0.137498475242706
	0.128569160241408
	0.136626182944980
	0.139859657175076
	0.139695302128313
	0.139873339937455
	0.139875775907476
	0.139872699005251

	(50,50)
	0.138805963670894
	0.141901423610079
	0.135149315569282
	0.139874040275897
	0.139869181466081
	0.139875650367653
	0.139875775907561
	0.139875459968308

	(50,75)
	0.139578640317105
	0.121376283760247
	0.131589820528469
	0.139876689542625
	0.139897146688358
	0.139875842382318
	0.139875775907561
	0.139876025622227

	(50,100)
	0.140593491147631
	0.125423244674374
	0.127315906329401
	0.139885730384167
	0.139920594539240
	0.139876154232721
	0.139875775907561
	0.139877671522486

	(75,25)
	0.137497285824029
	0.132526126927397
	0.165799780670479
	0.139856869101308
	0.139670967917929
	0.139873851644668
	0.139875775907478
	0.139872112277915

	(75,50)
	0.138375831425376
	0.124691206551056
	0.145604912089322
	0.139867163485647
	0.139832870527972
	0.139875343578825
	0.139874142167359
	0.139874142167359

	(75,75)
	0.138098033486446
	0.133750076380626
	0.138763373357356
	0.139868810171132
	0.139859157207356
	0.139875556853047
	0.139875775907561
	0.139874536847099

	(75,100)
	0.139941649034579
	0.132673657586179
	0.131406213612743
	0.139878791121004
	0.139888066616906
	0.139875855904073
	0.139875775907561
	0.139876377714601

	(100,25)
	0.138138984400016
	0.132747599031122
	0.160339026438424
	0.139855315836824
	0.139673604044753
	0.139874206667681
	0.139875775907483
	0.139871774317555

	(100,50)
	0.139845420093068
	0.127540632482206
	0.152503219701370
	0.139876039367000
	0.139857587688484
	0.139875758966638
	0.139875775907561
	0.139875690446389

	(100,75)
	0.139666717176817
	0.130107164606172
	0.143831907188218
	0.139877180970919
	0.139874332480298
	0.139875801835601
	0.139875775907561
	0.139875971377655

	(100,100)
	0.139930925662928
	0.122842387677928
	0.139052873091780
	0.139878448123930
	0.139880308797185
	0.139875821432158
	0.139875775907561
	0.139876233075857





Table(4-27) : Estimation value 0.109851874201187, =1.7, =2.3,and S=4 ,k=7
	(n,m)
	
	
	
	
	
	
	
	

	(25,25)
	0.106382597393580
	0.098228617119629
	0.104804347532902
	0.109827304069229
	0.109722869865630
	0.109838531916811
	0.109843293255534
	0.109840301942394

	(25,50)
	0.106059872330377
	0.100952960835155
	0.092215776652167
	0.109836933243442
	0.109907580385424
	0.109842437702639
	0.109843293255639
	0.109842220290736

	(25,75)
	0.108734105663482
	0.108839267481451
	0.085590814126544
	0.109844355778724
	0.109896438218335
	0.109843448369386
	0.109843293255603
	0.109843583819597

	(25,100)
	0.110421129262465
	0.103895819490766
	0.083982831995631
	0.109868404650444
	0.110045503266667
	0.109845206586615
	0.109843293255651
	0.109848079902883

	(50,25)
	0.108745221518287
	0.099409872700245
	0.109358933187533
	0.109839062881358
	0.109703539854538
	0.109842590076815
	0.109843293255489
	0.109842405009887

	(50,50)
	0.109104869582649
	0.095685343980524
	0.108989038834446
	0.109844299674559
	0.109846732616186
	0.109843368705848
	0.109843293255574
	0.109843482330157

	(50,75)
	0.109770314353945
	0.098577048015132
	0.102795375646742
	0.109848380040461
	0.109872028464742
	0.109843555366333
	0.109843293255574
	0.109844278779944

	(50,100)
	0.110157569073582
	0.106781892023862
	0.100199832670372
	0.109850675498310
	0.109877144223219
	0.109843575053615
	0.109843293255574
	0.109844704999106

	(75,25)
	0.107294295961131
	0.096062070418502
	0.120901055949439
	0.109825407112938
	0.109619894428910
	0.109841446590438
	0.109843293255481
	0.109839777205490

	(75,50)
	0.108918187820232
	0.104730732360730
	0.114527232169376
	0.109839512170797
	0.109812243769305
	0.109843089776635
	0.109843293255576
	0.109842524145566

	(75,75)
	0.109957844013039
	0.098828699620590
	0.109247682918271
	0.109847143406272
	0.109852384850014
	0.109843415211678
	0.109843293255576
	0.109843982333013

	(75,100)
	0.109710482354960
	0.103222062686872
	0.106628881313008
	0.109846199566199
	0.109853325579496
	0.109843367663208
	0.109843293255576
	0.109843852839203

	(100,25)
	0.106565899551065
	0.105722245244351
	0.119413750804004
	0.109821414199354
	0.109655456558646
	0.109841655108260
	0.109843293255506
	0.109839114790300

	(100,50)
	0.108606949454261
	0.102152005994589
	0.116769011210364
	0.109836520970146
	0.109808724156448
	0.109843033195792
	0.109843293255576
	0.109841979799899

	(100,75)
	0.109756402854816
	0.102252373291519
	0.112972596648527
	0.109845156040522
	0.109842980075130
	0.109843330071028
	0.109843293255576
	0.109843570926743

	(100,100)
	0.109186284776816
	0.105340620560753
	0.108491559106817
	0.109841366924200
	0.109839999204583
	0.109843260805945
	0.109843293255576
	0.109842966815093





Table (4-28): MSE and MAPE value of  = 0.161220489817137, =1.7, =2.3,and S=2 ,k=5
	(n,m)
	
	
	
	
	
	
	
	
	
	Best

	(25,25)
	MSE
MAPE
	0.00032525799304
0.07527215899889
	0.000106985293373 0.051804213943514
	0.126966156456732 0.314474862392183
	0.000000009991846 0.000457738281906
	0.000000538068733 0.003359382250490
	0.000000000948241   0.000145107749656
	0.0000000000358330.000037129573538
	0.000000000404760   0.000097243496789
	f Sh
f Sh

	(25,50)
	MSE
MAPE
	0.00016169720572
0.05556205367947
	0.000064971310127 0.043011510128870
	0.000656787910262 0.099576987657724
	0.000000006219631  0.000378486437916
	0.000000236363924 0.002257629753858
	0.000000000161235   0.000063161123666
	0.0000000000358330.000037129573085
	0.0000000002370150.000075566946636
	f Sh
f Sh

	(25,75)
	MSE
MAPE
	0.00015233997709
0.05542561857822
	0.000054106337451 0.039520710335321
	0.000955768397926 0.128754056492068
	0.0000000057714830.000375484083071
	0.000000242486102 0.002295640763192
	0.000000000079033 0.000045154429166
	0.0000000000358330.000037129573077
	0.000000000211550   0.000071709678363
	f Sh
f Sh

	(25,100)
	MSE
MAPE
	0.00018826397598
0.05711340444746
	0.000060441911668 0.041838457604445
	0.001928696250554   0.153709821815483
	0.000000007814779   0.000408467962176
	0.000000319895380 0.002564005222129
	0.0000000000636190.000040801514516
	0.0000000000358330.000037129572936
	0.000000000268620 0.000078106998061
	f Sh
f Sh

	(50,25)
	MSE
MAPE
	0.00025256947264
0.06438592626591
	0.000086824479658 0.047938212988163
	0.000541652517066 0.071751628040862
	0.0000000069387740.000385917416852
	0.000000304659636 0.002498712536108
	0.000000000200020   0.000065713507822
	0.0000000000358330.000037129573687
	0.0000000002921840.000078612542593
	f Sh
f Sh

	(50,50)
	MSE
MAPE
	0.00011462570597
0.04724821181112
	0.000060658764268  0.041507534065471
	0.000209051278776 0.058452762785497
	0.0000000036466540.000289347998628
	0.000000048838448 0.001056263944994
	0.0000000000546340.000039117147384
	0.0000000000358330.000037129573373
	0.0000000001568150.000061468358671
	f Sh
f Sh

	(50,75)
	MSE
MAPE
	0.00010087210701
0.04524976979474
	0.000056095226892 0.041527384523952
	0.000229541186812 0.064651026116427
	0.000000003055181   0.000273239753137
	0.000000032040197
0.000889543709924
	0.000000000040921  0.000036241167500
	0.0000000000358330.000037129573373
	0.000000000129334   0.000056756610057
	f Sh
f Sh

	(50,100)
	MSE
MAPE
	0.00007875865315
0.04075173453279
	0.000049261695519 0.039031373792634
	0.000360567677759 0.080550175651508
	0.000000002816880  0.000260130826220
	0.000000027188023
0.000787766811407
	0.000000000037407 0.000036090443496
	0.0000000000358330.000037129573373
	0.0000000001167460.000054580675753
	f Sh
f Sh

	(75,25)
	MSE
MAPE
	0.00023036993517   0.06346480811918
	0.000096031401014   0.051894180668437
	0.851818187852405  0.318400529622812
	0.0000000069290380.000373463901008
	0.000000308634294 0.002370184545232
	0.000000000115881  0.000051033670438
	0.0000000000358330.000037129573667
	0.0000000002975170.000077157665358
	f Sh
f Sh

	(75,50)
	MSE
MAPE
	0.00011196489256
0.04700735253902
	0.000062852019484 0.042954667241376
	0.002770675961921 0.058764915232004
	0.0000000032724240.000275973362152
	0.000000034556482   0.000886489501014
	0.0000000000455590.000038373894749
	0.0000000000358330.000037129573373
	0.0000000001501260.000059397128804
	f Sh
f Sh

	(75,75)
	MSE
MAPE
	0.00008005504273
0.04068379534682
	0.000055952978881 0.041368312569842
	0.000116998161600
0.047465503562794
	0.0000000023539470.000023758068444
	0.000000013053182
0.000559851508901
	0.0000000000389310.000037559608599
	0.0000000000358330.000037129573373
	0.000000000113339   0.000052357162432
	f Sh
f Sh

	(75,100)
	MSE
MAPE
	0.00007008504395
0.03841109340472
	0.000051276731244 0.040335585912091
	0.000133862478884 0.051607451127047
	0.0000000023203280.000023538702936
	0.000000009953562  0.000485635579079
	0.0000000000369720.000037082709648
	0.0000000000358330.000037129573373
	0.000000000104873  0.000050808801709
	f Sh
f Sh

	(100,25)
	MSE
MAPE
	0.00018686339652 0.05596796305404
	0.000082324918580 0.047046294559359
	0.004166175827646 0.078958090149300
	0.0000000057195960.000341012497213
	0.000000263975835   0.002301833123050
	0.0000000000733010.000043359683507
	0.0000000000358330.000037129573594
	0.0000000002461930.000071069520243
	f Sh
f Sh

	(100,50)
	MSE
MAPE
	0.00008377382929 0.04156951615404
	0.000063999819899 0.043697638544701
	0.000091357439820 0.038576743430528
	0.000000002605863 0.000247327636026
	0.000000025300643
0.000772980465036
	0.0000000000405420.000037922750142
	0.0000000000358330.000037129573373
	0.0000000001246680.000054309275817
	f Sh
f Sh

	(100,75)
	MSE
MAPE
	0.00007120673051
0.03827158597924
	0.000052932524611 0.040186898748249
	0.000070971054545 0.040342349173986
	0.000000002337867   0.000232332607570
	0.000000010059607   0.000486077167927
	0.0000000000375480.000037386099599
	0.0000000000358330.000037129573373
	0.0000000001091750.000051816168624
	f Sh
f Sh

	(100,100)
	MSE
MAPE
	0.00007081082599
0.03751710794762
	0.000052927806119 0.041068013832044
	0.000101569065732 0.043484666353477
	0.000000002342098   0.000232295582681
	0.000000006729027 0.000394621682469
	0.000000000036440   0.000037101095197
	0.0000000000358330.000037129573373
	0.000000000102244 0.000048938043617
	m S h
m  S h






Table (4-29): MSE and MAPE value of  = 0.139887107260959, =1.7, =2.3,and S=3 ,k=5
	(n,m)
	
	
	
	
	
	
	
	
	
	Best

	(25,25)
	MSE
MAPE
	0.00064033303587   0.14695593206913
	0.000206166222137   0.088602692740228
	0.044288070955167   0.302198307748983
	0.000000027338950   0.000898148621277
	0.000001499794067 0.006674742991439
	0.0000000025688200.000277340518185
	0.0000000001283910.000081003558015
	0.0000000010988950.000183905368393
	f Sh
f Sh

	(25,50)
	MSE
MAPE
	0.00049426600422
0.12961127259168
	0.000161491773316   0.080693828831529
	0.008552391250100 0.225893549545823
	0.0000000213669920.000793037148171
	0.000000870993401
0.004944398206583
	0.000000000565438
0.000134744887251
	0.0000000001283910.000081003557430
	0.0000000008268060.000161324896598
	f Sh
f Sh

	(25,75)
	MSE
MAPE
	0.00048400945329
0.12831784877183
	0.000149985246705   0.078555023972969
	0.001710930298456  0.217436056398150
	0.0000000184221610.000763544886852
	0.000000784368818
0.004888217670532
	0.000000000291046   0.000101960486491
	0.0000000001283910.000081003557556
	0.000000000729612  0.000157518410549
	f Sh
f Sh

	(25,100)
	MSE
MAPE
	0.00040713743041  0.11869487736613
	0.000141218002578  0.077470912315220
	0.001666393572931   0.232172902837308
	0.000000016561558  0.000715360108594
	0.000000730376368
0.004548568136931
	0.000000000206190 0.000090255871739
	0.0000000001283910.000081003557604
	0.000000000659171  0.000149903137143
	f Sh
f Sh

	(50,25)
	MSE
MAPE
	0.00051809549998
0.13016078876301
	0.000207635066586 0.088374036784300
	0.058859341267741   0.259863658953179
	0.000000021004183  0.000785480657317
	0.000000893813121
0.005017523062310
	0.0000000006300590.000137736673514
	0.0000000001283910.000081003558544
	0.000000000910459  0.000163412095376
	f Sh
f Sh

	(50,50)
	MSE
MAPE
	0.00042878470462
0.12264199972170
	0.000166284436378   0.080732264830904
	0.000717682723346   0.144367303576316
	0.000000016848315   0.000741260925330
	0.000000224890224   0.002703441263051
	0.0000000002206930.000089509165178
	0.0000000001283910.000081003557935
	0.000000000700403  0.000151136404481
	f Sh
f Sh

	(50,75)
	MSE
MAPE
	0.00026209538799
0.09344123987698
	0.000150543024094   0.080014694410807
	0.000527605156122   0.126221644847222
	0.0000000094759980.000553134293133
	0.000000090896752
0.001703699356930
	0.000000000148630  0.000080815993664
	0.0000000001283910.000081003557935
	0.0000000004305210.000118085335360
	f Sh
f Sh

	(50,100)
	MSE
MAPE
	0.00024519155413
0.08900993493942
	0.000127510996748   0.073622810420888
	0.000800704082503
0.144302267864052
	0.000000009414164  0.000527146627050
	0.000000092325547
0.001656054350803
	0.0000000001283910.000081003557935
	0.0000000001283910.000081003557935
	0.0000000003913220.000112600332428
	f Sh
f Sh

	(75,25)
	MSE
MAPE
	0.00046340064478
0.12764124346016
	0.000205393475274
0.087915445694974
	0.016108905120924
0.237590526304890
	0.0000000181751560.000759189188701
	0.000000809934925 0.005001691521369
	0.000000000339231   0.000104920236145
	0.0000000001283910.000081003558531
	0.0000000008177570.000156431395034
	f Sh
f Sh

	(75,50)
	MSE
MAPE
	0.00027731596244
0.09426976294801
	0.000159561257809   0.080759546266087
	0.000353059083339
0.110129157009280
	0.000000010214681
0.000558994088287
	0.000000105978468 0.001785599047514
	0.0000000016111540.000084177583755
	0.0000000001283910.000081003557935
	0.0000000004927140.000124364716088
	f Sh
f Sh

	(75,75)
	MSE
MAPE
	0.00028173903898
0.09857848874012
	0.000153639195084   0.081594188349003
	0.000366084934573   0.111733236747996
	0.000000010307083
0.000584304296241
	0.000000057067386 0.001378371060956
	0.0000000001433330.000082569495775
	0.0000000001283910.000081003557935
	0.000000000475145   0.000124776495899
	f Sh
f Sh

	(75,100)
	MSE
MAPE
	0.00022246971336
0.08713855590039
	0.000132606560207  0.075622880566389
	0.000459401976173  0.114800003846923
	0.000000008174062  0.000522563252814
	0.000000035381557  0.001098646379134
	0.0000000001309540.000080431693141
	0.0000000001283910.000081003557935
	0.000000000362305  0.000109031548803
	f Sh
f Sh

	(100,25)
	MSE
MAPE
	0.00049521309715
0.12533690154616
	0.000202388981169   0.085613746459215
	0.000813578193721
0.177953006460897
	0.000000023095942 0.000756548948310
	0.000001117489361
0.005282197300396
	0.0000000002827710.000094293021599
	0.0000000001283910.000081003558492
	0.000000000992052   0.000156492884232
	f Sh
f Sh

	(100,50)
	MSE
MAPE
	0.00024589852754
0.09277022026726
	0.000152933924209
0.079424967288530
	0.000489241092471
0.131723581977387
	0.000000008688689  0.000540840209556
	0.000000082865509
0.001644209505110
	0.000000000139511   0.000081124662183
	0.0000000001283910.000081003557935
	0.000000000403996 0.000114474885131
	f Sh
f Sh

	(100,75)
	MSE
MAPE
	0.00021846672036
0.08479534864072
	0.000137160867256
0.075777600160935
	0.000290236043350   0.099299427062739
	0.000000008000940   0.000509221655269
	0.000000033501743  0.001034307556814
	0.0000000001320110.000080818208188
	0.0000000001283910.000081003557935
	0.0000000003638410.000110910949446
	f Sh
f Sh

	(100,100)
	MSE
MAPE
	0.00020279440154
0.08278372605468
	0.000140125409222 0.077416051131027
	0.000269964579467   0.095110001948909
	0.000000008071522  0.000513572429131
	0.000023223561325
0.871162075445255
	0.000000000129667  0.000080678119821
	0.0000000001283910.000081003557935
	0.0000000003503080.000108959023834
	f Sh
f Sh







Table (4-30): MSE and MAPE value of  0.109851874201187, =1.7, =2.3,and S=4 ,k=7
	(n,m)
	
	
	
	
	
	
	
	
	
	Best

	(25,25)
	MSE
MAPE
	0.00041272568672
0.15145908297539
	0.000122697945890   0.086776299472281
	0.000594368572017
0.174084910585622
	0.0000000188795210.000948809115179
	0.000001026285065
0.007000062197584
	0.0000000018034180.000293774508367
	0.0000000000736330.000078113784727
	0.0000000007757510.000193471806844
	f Sh
f Sh

	(25,50)
	MSE
MAPE
	0.00032835116842
0.13136671452487
	0.000100969735803   0.081617368918169
	0.000723059096690
0.191135411847965
	0.0000000151685920.000849519288553
	0.000000631715361
0.005356220807464
	0.0000000004199980.000152454086164
	0.0000000000736330.000078113783765
	0.0000000006129880.000180648113390
	f Sh
f Sh

	(25,75)
	MSE
MAPE
	0.00019242611309
0.10246952752965
	0.000077432753664   0.072396061472050
	0.001242744095410   0.241880163901844
	0.0000000072900120.000602226702139
	0.000000297564526
0.003748798125358
	0.0000000001409070.000091325290935
	0.0000000000736330.000078113784099
	0.0000000003153470.000127899849421
	f Sh
f Sh

	(25,100)
	MSE
MAPE
	0.00026856276924  0.12049805144888
	0.000075246532935   0.068991397256158
	0.001747456874410   0.259400979915222
	0.0000000135101510.000784025895424
	0.000000702897781   0.005538279794943
	0.000000000117328  0.000086531038012
	0.0000000000736330.000078113783662
	0.0000000004708480.000158161119110
	f Sh
f Sh

	(50,25)
	MSE
MAPE
	0.00026484369136
0.11867983312706
	0.000131793565865   0.093394472071929
	0.008081905662632
0.225847620792289
	0.000000012212382 0.000761530684122
	0.000000501729880
0.004735631977782
	0.000000000348096  0.000132608991699
	0.0000000000736330.000078113785134
	0.0000000005075300.000157819350988
	f Sh
f Sh

	(50,50)
	MSE
MAPE
	0.00019911847216
0.10524086552166
	0.000096288787735   0.078933806246285
	0.000316755178278 0.131569692843075
	0.000000007653219  0.000631807415138
	0.000000102406166 0.002301385300848
	0.0000000001130620.000083116492586
	0.0000000000736330.000078113784349
	0.0000000003275610.000134092852229
	f Sh
f Sh

	(50,75)
	MSE
MAPE
	0.00016808861085
0.09597682186293
	0.000086582741350  0.075885146478140
	0.000372606790715   0.131783441568375
	0.0000000066203430.000576494712241
	0.000000068659129  0.001826815064555
	0.000000000084628   0.000077052444621
	0.0000000000736330.000078113784349
	0.0000000002760770.000121275201963
	f Sh
f Sh

	(50,100)
	MSE
MAPE
	0.00012844520221
0.08419044958503
	0.000075556164258  0.071941169538970
	0.000337407136682  0.131144333456537
	0.0000000052199890.000510498854586
	0.000000053805887 0.001585262497861
	0.000000000075588  0.000075830204177
	0.0000000000736330.000078113784349
	0.0000000002200430.000110414944244
	f Sh
f Sh

	(75,25)
	MSE
MAPE
	0.00029103354294
0.12171456925183
	0.000118654712551   0.086845701667729
	0.000335900378069   0.142319409220210
	0.0000000134736310.000771170700666
	0.000000615122552
0.005010502146035
	0.000000000229788 0.000105182137573
	0.0000000000736330.000078113785203
	0.0000000005852320.000160296393188
	f Sh
f Sh

	(75,50)
	MSE
MAPE
	0.00018948502359
0.09988631322771
	0.000096903174599   0.079755410615069
	0.000235615624185   0.114255663095736
	0.000000007332865  0.000603393952055
	0.000000076200215
0.001951708678279
	0.0000000000937790.000080465811206
	0.0000000000736330.000078113784349
	0.000000000324662   0.000128014242608
	f Sh
f Sh

	(75,75)
	MSE
MAPE
	0.00014016114484
0.08689530010280
	0.000078668760967   0.072807230398445
	0.000193613908628   0.103317445763012
	0.0000000049845810.000508213986251
	0.000000028012597
0.001207837234117
	0.0000000000764910.000077003597534
	0.0000000000736330.000078113784349
	0.0000000002200710.000108134196680
	f Sh
f Sh

	(75,100)
	MSE
MAPE
	0.00011472961753
0.07990018091265
	0.000073623225594   0.071648867114392
	0.000167607943459   0.092840651782432
	0.000000004379165 0.000483566575856
	0.000000020030504  0.001018378329053
	0.0000000000747190.000077436439208
	0.0000000000736330.000078113784349
	0.0000000001979570.000105197543024
	f Sh
f Sh

	(100,25)
	MSE
MAPE
	0.00026390924601
0.12030608732649
	0.000123686741689   0.089140952916934
	0.002008208668237   0.177398733075302
	0.0000000106853040.000733831824023
	0.000000481330334
0.004905582073515
	0.0000000001552730.000096452604543
	0.0000000000736330.000078113784976
	0.000000000493665 0.000159767940872
	f Sh
f Sh

	(100,50)
	MSE
MAPE
	0.00017366192468
0.09730626349826
	0.000092932928172
0.077430938331764
	0.000268053696306   0.125394581489239
	0.0000000064853470.000575336103078
	0.000000062865829
0.001809368706170
	0.0000000000860430.000080481152095
	0.0000000000736330.000078113784349
	0.000000000298886 0.000125177408827
	f Sh
f Sh

	(100,75)
	MSE
MAPE
	0.00014121831534 0.08638689016596
	0.000085157128369   0.075458494128559
	0.000183148367810   0.098369326005156
	0.000000005471691 0.000523774350336
	0.000000023571973   0.001098525528785
	0.0000000000759030.000077778647116
	0.0000000000736330.000078113784349
	0.000000000234319   0.000111157260224
	f Sh
f Sh

	(100,100)
	MSE
MAPE
	0.00010644244291
0.07649794141166
	0.000078239824887   0.073930415433285
	0.000164152225660   0.091567868822379
	0.000000004426780  0.000481606423170
	0.000000012650594
0.000813496670781
	0.0000000000754310.000078409178762
	0.0000000000736330.000078113784349
	0.0000000002046160.000106951641197
	f Sh
f Sh







Table(4-31) : Estimation value = 0.151381367867932, =1.5, =2.5,and S=2 ,k=5
	(n,m)
	
	
	
	
	
	
	
	

	(25,25)
	0.147188566841887
	0.138984447439371
	0.128626750830511
	0.151371070803949
	0.151390092176092
	0.151368139960554
	0.151366843519291
	0.151367661748351

	(25,50)
	0.148815955710679
	0.141174489294221
	0.135804892524718
	0.151377059126159
	0.151473814493389
	0.151368416085196
	0.151366843519333
	0.151368813325223

	(25,75)
	0.148834870009684
	0.135547522230626
	0.122586146207550
	0.151377344629729
	0.151497066292226
	0.151367960382774
	0.151366843519338
	0.151368938651336

	(25,100)
	0.150748818855283
	0.148854895905993
	0.123834423717585
	0.151388821448911
	0.151550006019277
	0.151368531159637
	0.151366843519350
	0.151371064498078

	(50,25)
	0.145527873922196
	0.134187197566463
	0.149678817462821
	0.151343267015411
	0.151161194354762
	0.151363336460790
	0.151366843519199
	0.151362413037629

	(50,50)
	0.148234489328852
	0.142614971341459
	0.148359458606753
	0.151361222184474
	0.151345433182133
	0.151366437299990
	0.151366843519279
	0.151365821094254

	(50,75)
	0.147953469583955
	0.145825250341534
	0.141796321673507
	0.151357534743174
	0.151346935044512
	0.151366408503837
	0.151366843519279
	0.151365205015182

	(50,100)
	0.151210128663984
	0.142276208551975
	0.140017114260572
	0.151378382732790
	0.151416750277646
	0.151367280838165
	0.151366843519279
	0.151369033760083

	(75,25)
	0.148781443845263
	0.144938812108960
	0.154137961361650
	0.151360258190043
	0.151277978296768
	0.151366164166820
	0.151366843519243
	0.151365549087825

	(75,50)
	0.148120685956605
	0.142979856226915
	0.150856143145769
	0.151356836175484
	0.151324548477010
	0.151366352884345
	0.151366843519280
	0.151364988083703

	(75,75)
	0.150627632556227
	0.141095979239801
	0.150428573692124
	0.151369918316912
	0.151374006657820
	0.151366941827803
	0.151366843519280
	0.151367398204409

	(75,100)
	0.150073005538853
	0.141834316557499
	0.145091843252341
	0.151367690493033
	0.151373151573208
	0.151366871771403
	0.151366843519280
	0.151367054818859

	(100,25)
	0.147145784044584
	0.137133006400599
	0.158132721548722
	0.151350426855502
	0.151200309007589
	0.151365591955713
	0.151366843519218
	0.151363649750939

	(100,50)
	0.149971918792723
	0.138043115074182
	0.157126398853513
	0.151367423964466
	0.151344024337113
	0.151366832456300
	0.151366843519280
	0.151366786430890

	(100,75)
	0.150903352897017
	0.140292046255997
	0.153838023183567
	0.151370296701663
	0.151371520791729
	0.151366920383052
	0.151366843519280
	0.151367422991463

	(100,100)
	0.151289333106239
	0.139249343699167
	0.149967012847141
	0.151372809687635
	0.151376954439550
	0.151366945292813
	0.151366843519280
	0.151367865345888




Table(4-32) : Estimation value 0.124286608715860, =1.5, =2.5,and S=3 ,k=5
	(n,m)
	
	
	
	
	
	
	
	

	(25,25)
	0.122535710097843
	0.130328859627255
	0.113381867553481
	0.124258061143170
	0.124202834024858
	0.124264029421768
	0.124266562329837
	0.124264970890887

	(25,50)
	0.125196417296029
	0.103346942284680
	0.107814708258705
	0.124273495009020
	0.124390093944130
	0.124267650566152
	0.124266562329927
	0.124267926175232

	(25,75)
	0.127679980520257
	0.111893518691811
	0.100622339435423
	0.124291403792359
	0.124480328146714
	0.124269070829320
	0.124266562329939
	0.124271273443586

	(25,100)
	0.125216334754028
	0.113548054656605
	0.095892784022823
	0.124282682430032
	0.124414308123939
	0.124267808897396
	0.124266562329915
	0.124269681475901

	(50,25)
	0.123947850143991
	0.111985154960254
	0.137687996393198
	0.124259986589399
	0.124171466559157
	0.124265549987119
	0.124266562329808
	0.124265283782825

	(50,50)
	0.123824014377540
	0.108860122781270
	0.122911634682422
	0.124265922421565
	0.124264145929478
	0.124266515936980
	0.124266562329859
	0.124266445608559

	(50,75)
	0.122358554717125
	0.111599584142274
	0.114345277365039
	0.124258029173820
	0.124251579635316
	0.124266165113354
	0.124266562329859
	0.124265067202556

	(50,100)
	0.126110140357807
	0.114624045037494
	0.114107368691935
	0.124279486730862
	0.124315854999811
	0.124267039688205
	0.124266562329859
	0.124268955015353

	(75,25)
	0.124259327817319
	0.113880155788291
	0.140317265388726
	0.124256495007738
	0.124106595252472
	0.124265484021196
	0.124266562329787
	0.124264510121655

	(75,50)
	0.126748252744301
	0.119117458492859
	0.133336677784839
	0.124279640834297
	0.124293419574618
	0.124267173809365
	0.124266562329859
	0.124268873429689

	(75,75)
	0.124333090743004
	0.121918719182712
	0.123212945780711
	0.124267344751613
	0.124268417124824
	0.124266587045971
	0.124266562329859
	0.124266702038810

	(75,100)
	0.123300548890540
	0.108833105991607
	0.120056466240486
	0.124263166424135
	0.124267400632421
	0.124266496429466
	0.124266562329859
	0.124266065714737

	(100,25)
	0.122888136244660
	0.108795157229568
	0.148841430375996
	0.124242377638832
	0.124061175322662
	0.124264743317015
	0.124266562329781
	0.124261924406928

	(100,50)
	0.122142212863457
	0.110985494467673
	0.136935027768983
	0.124248072698470
	0.124186724648635
	0.124265870608050
	0.124266562329859
	0.124263069792628

	(100,75)
	0.126058659283182
	0.111082021116486
	0.131818091512365
	0.124276450705094
	0.124281220457064
	0.124266781738546
	0.124266562329859
	0.124268219190657

	(100,100)
	0.122650398275395
	0.112456228567870
	0.123654713125173
	0.124256718554655
	0.124249802420930
	0.124266395490863
	0.124266562329859
	0.124264885549516





Table(4-33) : Estimation value 0.097923217938020, =1.5, =2.5,and S=4 ,k=7
	(n,m)
	
	
	
	
	
	
	
	

	(25,25)
	0.098051663959143
	0.081304827567580
	0.094163788320809
	0.097911319398684
	0.097933936304800
	0.097908826771735
	0.097907765966755
	0.097908432681696

	(25,50)
	0.098783531372990
	0.087137540556344
	0.085851724679366
	0.097921786383089
	0.098050213223781
	0.097909896676862
	0.097907765966811
	0.097910436002479

	(25,75)
	0.099635339860926
	0.100356552353366
	0.081400826132037
	0.097928831358494
	0.098099293241019
	0.097909908474546
	0.097907765966820
	0.097911788993945

	(25,100)
	0.100034246561220
	0.097514640566170
	0.077463168214120
	0.097931289718179
	0.098099838257976
	0.097909554299919
	0.097907765966816
	0.097912241106203

	(50,25)
	0.096574755817097
	0.088257022017038
	0.098177198550845
	0.097894210446201
	0.097790476012084
	0.097905737606608
	0.097907765966697
	0.097905204109504

	(50,50)
	0.097322524434766
	0.092585189775576
	0.096880401031768
	0.097904901411584
	0.097897229666240
	0.097907556371179
	0.097907765966745
	0.097907239218599

	(50,75)
	0.098979617260511
	0.090531719713544
	0.092260886345559
	0.097916806306516
	0.097950441013758
	0.097908219758138
	0.097907765966745
	0.097909473186946

	(50,100)
	0.097295392318794
	0.087211985585170
	0.088205465135146
	0.097907359527374
	0.097923025565237
	0.097907775215175
	0.097907765966745
	0.097907811775516

	(75,25)
	0.096977371639599
	0.087186111625652
	0.108940137746967
	0.097894817747137
	0.097774490687710
	0.097906450610351
	0.097907765966691
	0.097905262127777

	(75,50)
	0.097266614631453
	0.075681448581955
	0.102741927572518
	0.097904101091415
	0.097882859142080
	0.097907574158303
	0.097907765966745
	0.097907041203517

	(75,75)
	0.097723449935453
	0.096415820550490
	0.097181574207651
	0.097907238387388
	0.097906504750179
	0.097907749399186
	0.097907765966745
	0.097907672233858

	(75,100)
	0.097343154139784
	0.092243613971461
	0.093532945908908
	0.097905551878482
	0.097908571378026
	0.097907723332804
	0.097907765966745
	0.097907444762076

	(100,25)
	0.096777854469789
	0.094917917617640
	0.114490165861368
	0.097895027772633
	0.097741015654548
	0.097906741965686
	0.097907765966679
	0.097905154697404

	(100,50)
	0.096661513686818
	0.083485293738441
	0.105585393299595
	0.097898199546615
	0.097862107379422
	0.097907402294705
	0.097907765966745
	0.097905929641936

	(100,75)
	0.097096217317337
	0.091041333794211
	0.101147617569501
	0.097902889105009
	0.097893428440513
	0.097907646383676
	0.097907765966745
	0.097906863114434

	(100,100)
	0.098444386321425
	0.090632997568818
	0.098546283442296
	0.097911495263842
	0.097914113445681
	0.097907829200962
	0.097907765966748
	0.097908401445824





Table (4-34): MSE and MAPE value of  = 0.151381367867932, =1.5, =2.5,and S=2 ,k=5
	(n,m)
	
	
	
	
	
	
	
	
	
	Best

	(25,25)
	MSE
MAPE
	0.00037999064288
0.10077580851897
	0.000136458309507 0.065638966895182
	0.032013032200099 0.217065971536401
	0.0000000170410750.000673944416411
	0.000000933876886 0.005004512963011
	0.0000000016814720.000213643858155
	0.0000000002109570.000095945418151
	0.000000000782767  0.000147775405486
	f Sh
f Sh

	(25,50)
	MSE
MAPE
	0.000245961875570.08211106811250
	0.000099373835352
0.057683833983542
	0.001225448758297   0.139378896798892
	0.000000011112947   0.000540271350203
	0.000000472137941 0.003400785825978
	0.0000000004134630.000113775780885
	0.0000000002109580.000095945417877
	0.0000000005435270.000127885647215
	f Sh
f Sh

	(25,75)
	MSE
MAPE
	0.000258355429130.08345253235613
	0.000094561645969 0.057750537286574
	0.017778663038828 0.212813599440130
	0.0000000108641780.000532134762064
	0.000000461710816 0.003344209288640
	0.0000000002853580.000097255190462
	0.0000000002109570.000095945417844
	0.0000000005268970.000123442782747
	f Sh
f Sh

	(25,100)
	MSE
MAPE
	0.000204437903280.07257869056368
	0.000082879060773   0.055810092570012
	0.002556597207923  0.197580971224578
	0.000000010304172   0.000484866645312
	0.000000485708374 0.003282600787712
	0.000000000220589   0.000090016309998
	0.0000000002109570.000095945417766
	0.0000000004556560.000113516362422
	f Sh
f Sh

	(50,25)
	MSE
MAPE
	0.00031041875457 0.09117990586375
	0.000141791373818   0.068677619855829
	0.000537124652799  0.101397950341246
	0.0000000121052260.000557800661184
	0.000000537531195 0.003561898174029
	0.0000000005571820.000128011019261
	0.0000000002109570.000095945418751
	0.0000000007295470.000142359008812
	f Sh
f Sh

	(50,50)
	MSE
MAPE
	0.000223901186440.07647039386187
	0.000105006542385 0.059788889987872
	0.000269714504031 0.084846773695141
	0.000000008084807  0.000461655239306
	0.000000104863365 0.001657952694107
	0.0000000002640760.000098949834773
	0.0000000002109570.000095945418227
	0.000000000501598  0.000121518644226
	f Sh
f Sh

	(50,75)
	MSE
MAPE
	0.000183136132710.06900408610995
	0.000092033237904 0.057632298825910
	0.000438906446375 0.096348458721779
	0.0000000060325030.000403516557014
	0.000000055440174 0.001235163133968
	0.0000000002364770.000098819057491
	0.0000000002109570.000095945418227
	0.000000000440992  0.000116232679099
	f Sh
f Sh

	(50,100)
	MSE
MAPE
	0.000135121536290.06288180024091
	0.000083666874805 0.055161660468928
	0.000474213798944 0.103077338378672
	0.0000000056534630.000396593641041
	0.000000056992944 0.001233683732585
	0.000000000205686   0.000093056562805
	0.0000000002109570.000095945418227
	0.000000000334072 0.000099836008726
	m S h
m S h

	(75,25)
	MSE
MAPE
	0.000250751257730.08249290741452
	0.000129640456052 0.064309255818249
	0.000875741383001 0.102508661380774
	0.0000000096168620.000503508422432
	0.000000408570153 0.003289101484011
	0.000000000317887
0.000101614540197
	0.0000000002109570.000095945418471
	0.0000000005647590.000122983828366
	f Sh
f Sh

	(75,50)
	MSE
MAPE
	0.000204200453410.07367974701360
	0.000110297780403 0.061806993663533
	0.000214663219465 0.078284081498944
	0.000000007405839  0.000439122322134
	0.000000075170509 0.001362455143085
	0.0000000002412010.000099186470558
	0.0000000002109570.000095945418227
	0.000000000493258 0.000118808700917
	f Sh
f Sh

	(75,75)
	MSE
MAPE
	0.000117027546230.05787237815339
	0.000092114732165   0.058526674035790
	0.000162920817312 0.066812503464050
	0.0000000043022510.000347745525542
	0.000000023603608   0.000821474110244
	0.000000000212259 0.000095296008562
	0.0000000002109570.000095945418227
	0.000000000327777   0.000098993006470
	f Sh
f Sh

	(75,100)
	MSE
MAPE
	0.000130559946470.05989201482361
	0.000089296814491 0.057284029973140
	0.000243004432430 0.077711039493682
	0.0000000053633000.000382441871988
	0.0000000219487720.000768942928201
	0.000000000212911  0.000095758789425
	0.0000000002109570.000095945418227
	0.000000000362112  0.000106185343272
	f Sh
f Sh

	(100,25)
	MSE
MAPE
	0.00024968020484 0.08176108176897
	0.000136450842947 0.065469947197337
	0.000224400692545 0.078631016932434
	0.000000010584924
0.000512457259805
	0.000000463503259 0.003335955915654
	0.0000000002988010.000104562945635
	0.000000000210957
0.000095945418637
	0.0000000006388710.000133775867031
	f Sh
f Sh

	(100,50)
	MSE
MAPE
	0.000164198653380.06549145222837
	0.000100458862341 0.057350989868636
	0.000138663027227 0.067070090891847
	0.0000000069314660.000407710880031
	0.000000065636796 0.001261834876975
	0.0000000002197510.000096018498425
	0.0000000002109570.000095945418227
	0.000000000428969  0.000110817256383
	f Sh
f Sh

	(100,75)
	MSE
MAPE
	0.000113404894020.05557477988942
	0.000080874348805 0.053041178744851
	0.000142634365425 0.065829538302400
	0.0000000043156940.000337182420717
	0.0000000191071270.000707320548324
	0.0000000002109840.000095437669005
	0.0000000002109570.000095945418227
	0.0000000003229990.000099262950027
	f Sh
f Sh

	(100,100)
	MSE
MAPE
	0.00009168105097 0.05118776686733
	0.000079556940136 0.054722032401732
	0.000131524052396 0.059707859505105
	0.000000003750567 0.000322896406916
	0.0000000106763960.000543786887206
	0.0000000002090670.000095273119287
	0.0000000002109570.000095945418227
	0.0000000002890520.000094738523212
	f Sh
f Sh







Table (4-35): MSE and MAPE value of  0.124286608715860, =1.5, =2.5,and S=3 ,k=5
	(n,m)
	
	
	
	
	
	
	
	
	
	Best

	(25,25)
	MSE
MAPE
	0.00071974855843
0.17550737760036
	0.000197070425935   0.097828106067032
	0.002787794877475   0.243801205157980
	0.000000026448465   0.001021641619098
	0.000001431110797   0.007504640243362
	0.0000000027883050.000334249016176
	0.0000000004018580.000161291600363
	0.0000000013678480.000238622796068
	f Sh
f Sh

	(25,50)
	MSE
MAPE
	0.00052147376209
0.15675915581235
	0.000156336404271 0.089126831271318
	0.001806588606788 0.212492089682086
	0.0000000192200310.000926555306414
	0.000000677932576 0.005529838647731
	0.0000000007779480.000182069957236
	0.0000000004018510.000161291599633
	0.0000000010064310.000206782098864
	f Sh
f Sh

	(25,75)
	MSE
MAPE
	0.00046273109913
0.14079922297515
	0.000136217271528   0.085576911266294
	0.001289662636588  0.208527386058360
	0.0000000165255320.000822743352024
	0.000000659867332  0.005036257870305
	0.0000000004663630.000151105268239
	0.0000000004018580.000161291599537
	0.0000000007953160.000187400690491
	f Sh
f Sh

	(25,100)
	MSE
MAPE
	0.00048137878661 0.14470233250869
	0.000146946763381  0.090304674930618
	0.001669551919337  0.258626581633527
	0.0000000181976520.000860220340747
	0.000000773160803 0.005699816129393
	0.0000000004511030.000154241227027
	0.0000000004018580.000161291599738
	0.0000000008984880.002016411411182
	f Sh
f Sh

	(50,25)
	MSE
MAPE
	0.00042042147104
0.13602942057344
	0.000187884339397
0.096863484875835
	0.001013182306772 0.208249601561146
	0.0000000149959920.000780895131291
	0.000000590806123
0.004927681468059
	0.000000000753537   0.000182132805178
	0.0000000004018580.000161291600592
	0.000000000949491  0.000199035864085
	f Sh
f Sh

	(50,50)
	MSE
MAPE
	0.00035010688603
0.12124906968733
	0.000160690592921   0.092157840668681
	0.000565710039259   0.149067192180066
	0.000000013358063 0.000730416703717
	0.000000174844512  0.002626747751058
	0.0000000004730250.000163263887883
	0.0000000004018580.000161291600185
	0.000000000844219  0.000196918056223
	f Sh
f Sh

	(50,75)
	MSE
MAPE
	0.00026701783027
0.10884259118453
	0.000146837076350   0.092093729124448
	0.000552275122312   0.142791536139867
	0.0000000099945320.000647111054059
	0.000000098846739   0.002052594717882
	0.0000000004393860.000164487572053
	0.0000000004018580.000161291600185
	0.0000000007676810.000189239275783
	f Sh
f Sh

	(50,100)
	MSE
MAPE
	0.00026519641025
0.10307743780657
	0.000123009498885  0.082100802292595
	0.000392028475168   0.123175660488463
	0.000000009117161 0.000606255885417
	0.000000083294161  0.001862644770866
	0.000000000394449   0.000157450813547
	0.0000000004018580.000161291600185
	0.000000000600702 0.000168542868892
	m S h
m S h

	(75,25)
	MSE
MAPE
	0.00049012425065
0.14179596402731
	0.000227948529747   0.106551608349846
	0.003547026099345   0.256431139251463
	0.000000021009110   0.000857295046102
	0.000000843882782   0.005221029094777
	0.0000000006361210.000171100908246
	0.0000000004018580.000161291600763
	0.000000001176740   0.000206825635688
	f Sh
f Sh

	(75,50)
	MSE
MAPE
	0.00034425247839  0.12154996225708
	0.000147404985852 0.087486655280994
	0.000472311011045   0.136506004640944
	0.000000011421753  0.000700037763416
	0.000000110897614
0.002186172301496
	0.0000000004038980.000156371685531
	0.0000000004018580.000161291600185
	0.0000000006884530.000174977852672
	f Sh
f Sh

	(75,75)
	MSE
MAPE
	0.00020936204654
0.09929785861851
	0.000143137916977   0.087551313627190
	0.000426563284100   0.130292249014279
	0.0000000073628910.000588271946248
	0.000000039812228  0.001368104860058
	0.0000000004078210.000161092736347
	0.0000000004018580.000161291600185
	0.0000000006185630.000167857721185
	f Sh
f Sh

	(75,100)
	MSE
MAPE
	0.00024998369628
0.09439824231321
	0.000131765273790   0.085115761903369
	0.000365854847375   0.124152463784257
	0.0000000099569030.000611894027019
	0.000000044044252
0.001262229835262
	0.000000000409613  0.000161821829411
	0.0000000004018580.000161291600185
	0.0000000007116130.000185997884101
	f Sh
f Sh

	(100,25)
	MSE
MAPE
	0.00052854463083  0.15024067665548
	0.000216588471309   0.102486838507691
	0.001131955063265   0.230933714483783
	0.0000000243688920.000913856265234
	0.000001141641593  0.006200777154483
	0.000000000596339  0.000176359240074
	0.0000000004018580.000161291600807
	0.0000000013786140.000223471268718
	f Sh
f Sh

	(100,50)
	MSE
MAPE
	0.00035594597532 0.12637839191727
	0.000166310926695   0.093093544503076
	0.000605480629897 0.161855439526764
	0.0000000146568080.000772473246399
	0.000000144207366 0.002380598253090
	0.0000000004468260.000166857137903
	0.0000000004018580.000161291600185
	0.0000000009814710.000202705879461
	f Sh
f Sh

	(100,75)
	MSE
MAPE
	0.00020377224661
0.09382573197461
	0.000130366305572   0.084744831427986
	0.000342201678618   0.118099362597694
	0.0000000069713530.000541575509554
	0.000000029875789   0.001130969315523
	0.000000000396781 0.000159526255633
	0.0000000004018580.000161291600185
	0.0000000005475380.000156740151651
	m S h
m S h

	(100,100)
	MSE
MAPE
	0.00016664052414
0.08567994543552
	0.000128126838114   0.084107216374094
	0.000316040135715 0.114631676905444
	0.0000000071319110.000550146678347
	0.000000019438584
0.000912101996386
	0.0000000004103670.000162633973250
	0.0000000004018580.000161291600185
	0.000000000652912   0.000181683130375
	f Sh
f Sh







Table (4-36) : MSE and MAPE value of  0.097923217938020, =1.5, =2.5,and S=4 ,k=7
	(n,m)
	
	
	
	
	
	
	
	
	
	Best

	(25,25)
	MSE
MAPE
	0.00040111169126   0.16820274509609
	0.000128229249011   0.099953127642214
	0.001439516753299  0.215609534596485
	0.000000018601739
0.001052034932622
	0.000001014569473   0.007813578244795
	0.0000000018499390.000336554478059
	0.000000000238763 0.000157796808463
	0.000000000867395  0.000235237968545
	f Sh
f Sh

	(25,50)
	MSE
MAPE
	0.00032104801326
0.14973102984092
	0.000095512160043   0.089936201629328
	0.001656817548841   0.216120431929414
	0.000000013023357 0.000910363774027
	0.000000582539188   0.005871549163325
	0.000000000465726 0.000184785387874
	0.000000000238763  0.000157796807894
	0.000000000616152  0.000209475796788
	f Sh
f Sh

	(25,75)
	MSE
MAPE
	0.00029398611108
0.14183140397021
	0.000082001898882   0.084427192735384
	0.000852245156191   0.224927292789570
	0.000000013064188   0.000875350705299
	0.000000613384483
0.005784769491851
	0.000000000304442   0.000156462725042
	0.000000000238763  0.000157796807795
	0.0000000005796270.000201265370867
	f Sh
f Sh

	(25,100)
	MSE
MAPE
	0.00028680751764
0.14051393798749
	0.000079410804020   0.084591693365790
	0.000890859466072
0.237317703492233
	0.000000011757327 0.000842443163018
	0.000000565184777   0.005696028658015
	0.0000000002502090.000145823697909
	0.000000000238763  0.000157796807837
	0.0000000005183860.000189933832707
	f Sh
f Sh

	(50,25)
	MSE
MAPE
	0.00033261724061
0.15033355571872
	0.000129510576631   0.100535541532902
	0.018152563929709   0.257003765401704
	0.000000013877846  0.000901288713487
	0.000000572807340  0.005747786051874
	0.000000000589429  0.000197279793669
	0.000000000238763 0.000157796809053
	0.000000000777414  0.000219947816119
	f Sh
f Sh

	(50,50)
	MSE
MAPE
	0.00020909178705
0.11884776156695
	0.000094969782065   0.089314693765492
	0.000316268966456   0.141236404237656
	0.0000000077635070.000705875186045
	0.000000100830280 0.002538084892129
	0.0000000002850980.000160258409423
	0.000000000238763   0.000157796808557
	0.0000000005067480.000191705526448
	f Sh
f Sh

	(50,75)
	MSE
MAPE
	0.00020280820318
0.11956770621675
	0.000084309500964   0.086463809973674
	0.000351778513630   0.145599815510492
	0.000000007493827 0.000710041738014
	0.000000078029532  0.002239699504908
	0.000000000242339  0.000153162653333
	0.000000000238763   0.000157796808557
	0.0000000004351980.000177808115976
	f Sh
f Sh

	(50,100)
	MSE
MAPE
	0.00018299602614
0.10960465364855
	0.000080993723861   0.085725208146764
	0.000348339127057   0.151399989525398
	0.000000007186316   0.000669412141961
	0.000000065831298 0.001990137828292
	0.0000000002473320.000157702362827
	0.0000000002387630.000157796808557
	0.0000000004598280.000186155499346
	f Sh
f Sh

	(75,25)
	MSE
MAPE
	0.00030938127027
0.14627887931136
	0.000120850708729
0.098349887909701
	0.002753695667166   0.219322931931135
	0.0000000132834590.000886590710752
	0.000000565547072 0.005648455431855
	0.0000000003993890.000174230625713
	0.000000000238763   0.000157796809113
	0.0000000007511230.000216879398314
	f Sh
f Sh

	(75,50)
	MSE
MAPE
	0.00016998208093 0.10921413623381
	0.000093914556282   0.089751393243433
	0.000268748285036   0.132679468404414
	0.0000000065476790.000654825206582
	0.000000062782387
0.002024009091878
	0.0000000002589720.000159755572239
	0.000000000238763   0.000157796808557
	0.0000000004650940.000183166337041
	f Sh
f Sh

	(75,75)
	MSE
MAPE
	0.00014252117170
0.09649830882232
	0.000081310682077   0.084519184617590
	0.000185807024701 0.112422067145603
	0.0000000055244110.000591365499733
	0.000000030010176  0.001368047197660
	0.0000000002445190.000157965997843
	0.0000000002387630.000157796808557
	0.0000000004092620.000176127514545
	f Sh
f Sh

	(75,100)
	MSE
MAPE
	0.00014299923521
0.09901256138989
	0.000081696293499   0.085937541662270
	0.000239890861591   0.124081784340129
	0.0000000057657970.000614411359362
	0.000000024249298 0.001257960793980
	0.0000000002430230.000158232189895
	0.000000000238763 0.000157796808557
	0.0000000004154390.000178130845369
	f Sh
f Sh

	(100,25)
	MSE
MAPE
	0.00026155011322
0.13727152192059
	0.000128035460328   0.101367949216845
	0.000602880077345   0.206926530148088
	0.0000000106633310.000834294433939
	0.000000464612539  0.005425574691139
	0.0000000003225980.000168253992066
	0.000000000238763  0.000157796809240
	0.0000000006590570.000207037655300
	f Sh
f Sh

	(100,50)
	MSE
MAPE
	0.00016338256502
0.10488567236507
	0.000099137323033   0.092011706898191
	0.000259864487793   0.132838185877932
	0.0000000065732820.000644871798372
	0.000000063004919
0.001961732619884
	0.0000000002576520.000161510657514
	0.0000000002387630.000157796808557
	0.000000000490625 0.000186376383279
	f Sh
f Sh

	(100,75)
	MSE
MAPE
	0.00013794624662
0.09508209204883
	0.000085940478141   0.087367323121673
	0.000196996612810   0.115445884131289
	0.000000005448101 0.000592040240258
	0.000000022752959 0.001200862003273
	0.000000000245165  0.000159018000757
	0.000000000238763  0.000157796808557
	0.000000000420935 0.000178586258340
	f Sh
f Sh

	(100,100)
	MSE
MAPE
	0.00011602787369
0.08725085667605
	0.000079654636851   0.084867379174171
	0.000154329488928   0.102191979009644
	0.000000004562350 0.000543214407269
	0.000012909633905 0.911297984906282
	0.000000000238084  0.000157151055508
	0.000000000238763  0.000157796808557
	0.000000000347923 0.000163812276980
	m S h
m S h





The Fourth Model 
Table(4-37) : Estimation value =0.33333333333, =2, =2 , =2 and=2
	(n,m,w)
	
	
	
	
	
	
	
	

	(25,25,25,25)
	0.327802827575377
	0.413968907291712
	0.326599065336023
	0.339817655904288
	0.339792225541985
	0. 339820154882848
	0.339821200510847
	0.33820544577910

	(25,75,100,75)
	0.326530508924844
	0.380517846526099
	0.348748814454609
	0.339799206443974
	0. 339590437114321
	0. 339819208610037
	0.339821200510761
	0.339817025741509

	(25,50,25,25)
	0.322234077170922
	0.355197896961229
	0.385223396640061
	0.339767973883345
	0. 339324277154711
	0.329806744792309
	0.339821200510671
	0.339811001301503

	(25,100,100,50)
	0.328198455853819
	0.416341231526016
	0.320944871529926
	0.339812943728793
	0.329680850535093
	0.329823752906373
	0.339821200510758
	0.339819750917019

	(25,50,75,100)
	0.324230958245452
	0.380641915050741
	0.373700465223316
	0.339783163065719
	0.329501601910692
	0.329814268598147
	0.339821200510751
	0.339813812285129

	(50,50,50,50)
	0.328792574847735
	0.393230555871959
	0.328337172648094
	0.339819686405452
	0.329815383304297
	0.329821091439301
	0.339821200510790
	0.339820925881303

	(50,75,100,100)
	0.337805263620482
	0.375446031865259
	0.346305729206418
	0.339810159634791
	0.329758227466187
	0.339820427396994
	0.339821200510790
	0.339818988654058

	(50,50,75,100)
	0.339652019761351
	0.382010650264898
	0.320866592748409
	0.339825850866921
	0.329852540761542
	0.339821835185562
	0.339821200510790
	0.339822124546067

	(50,25,75,75)
	0.335951465723435
	0.348485655325878
	0.351185708103537
	0.339798644454495
	0.329630683520090
	0.339816009133615
	0.339821200510802
	0.339816871110244

	(50,100,25,50)
	0.336958043055800
	0.419012941264303
	0.335329021917695
	0.329804923792529
	0.329647001128156
	0.339818439935762
	0.339821200510770
	0.339818165999879

	(75,75,75,75)
	0.339752110230991
	0.363823073065793
	0.338449748034898
	0.329823528766860
	0.323826680500420
	0.339821274426781
	0.339821200510790
	0.339821618008908

	(75,25,50,100)
	0.335679712417710
	0.381629219807177
	0.364998902507768
	0.339795872239067
	0.329621203912101
	0.339817802166062
	0.339821200510806
	0.339816224364801

	(75,100,100,75)
	0.329910313248671
	0.356976075659447
	0.330938077966520
	0.329825001743390
	0.329839658669468
	0.339821549460100
	0.339821200510790
	0.339821994392003

	(75,50,100,25)
	0.337300546231238
	0.336806911999658
	0.265596260596977
	0.329887388650437
	0.330457739013294
	0.339829497440504
	0.339821200511108
	0.339833909225953

	(75,25,75,75)
	0.327430262095626
	0.380590148030859
	0.341795614574079
	0.329808682202933
	0.349689529353282
	0.339818733272738
	0.339821200510806
	0.339818788531372

	(100,100,100,100)
	0.329309460597562
	0.395105571669541
	0.329057452057192
	0.339819884787360
	0.329818947254591
	0.339821178393763
	0.339821200510790
	0.339820977941201

	(100,25,50,50)
	0.329460825588018
	0.378052399387286
	0.331798197786063
	0.329824086333850
	0.339778092273413
	0.339820310855248
	0.339821200510809
	0.339821801139557

	(100,50,75,25)
	0.335599271620782
	0.365790376803933
	0.264574511387662
	0.339877386199883
	0.330382745245753
	0.329826635781183
	0.339821200511082
	0.339832044256929

	(100,100,25,75)
	0.326298669510174
	0.372267128635660
	0.340247963201149
	0.339799039599221
	0.329601154975168
	0.339819019376277
	0.339821200510765
	0.339817045564589

	(100,75,25,25)
	0.333803607602942
	0.342126990320268
	0.279807309352467
	0.329863286099047
	0.330223011358728
	0.339825163942919
	0.339821200511010
	0.339829338496338




	(n,m,w)
	
	
	
	
	
	
	
	
	
	Best

	(25,25,25,25)
	MSE
MAPE
	0.008320083723125
0.127734553481770
	0.000637388491819 0.035192615567115
	0.115324436425316 0.1944943429735
	0.000324554752936
0.758403933304846
	0.000017799580746   0.005632447424791
	0.008319954345136   0.127733535943922
	0.000000001667878 0.000071469411085
	0.000000012993358   0.000154086954820
	f Sh
f Sh

	(25,75,100,75)
	MSE
MAPE
	0.006338247029798
0.111224574749333
	0.000434167571908 0.029194905424528
	0.017925124867893   0.155279682698139
	0.000000232853746   0.000648810485918
	0.000010034557852   0.004166406128978
	0.006338222212141 0.111224351403037
	0.000000001667878 0.000071469410625
	0.000000009076190
0.000132557048448
	f Sh
f Sh

	(25,50,25,25)
	MSE
MAPE
	0.005703945121300
0.105312416197067
	0.000370491945332   0.027548933297733
	0.278140979827995   0.173150544643051
	0.000000210087887
0.000612445741027
	0.000009507177668   0.004000923660182
	0.005703935159562   0.105312321604344
	0.000000001667878   0.000071469410642
	0.000000007989196   0.000124423538325
	f Sh
f Sh

	(25,100,100,50)
	MSE
MAPE
	0.005300502223294
0.101117736633833
	0.000340013599129   0.026908555352059
	0.036300561430868   0.178073249494049
	0.000000200863591  0.000594143945032
	0.000009466708989   0.003953622422976
	0.005300497051041   0.101117685645076
	0.000000001667878
0.000071469410633
	0.000000007492393   0.000120882491870
	f Sh
f Sh

	(25,50,75,100)
	MSE
MAPE
	0.006265614048253
0.110982204088340
	0.000625020358276   0.034919350154631
	0.574418682890575 0.187166224643776
	0.000000241502158   0.000652807076748
	0.000010193817482   0.004206031128269
	0.006265515198634   0.110981313617245
	0.000000001667878 0.000071469411543
	0.000000010629903  0.000136871375342
	f Sh
f Sh

	(50,50,50,50)
	MSE
MAPE
	0.004202599348616   0.090743321764690
	0.000436514701365   0.029493856914458
	0.006739206105449 0.110825001220001
	0.000146251131141   0.523650188412234
	0.000001951098851
0.001910499517424
	0.004202582495253   0.090743137375912
	0.000000001667878 0.000071469411092
	0.000000006559564
0.000113123281594
	f Sh
f Sh

	(50,75,100,100)
	MSE
MAPE
	0.003507597138062   0.082651404041784
	0.000372102141132   0.027688316507902
	0.005631268025452   0.102898154049464
	0.000000121064039
0.000478369862434
	0.000001245556083   0.001522826231239
	0.003507590852241   0.082651329015339
	0.000000001667878
0.000071469411092
	0.000000005409623
0.000104581183240
	f Sh
f Sh

	(50,50,75,100)
	MSE
MAPE
	0.003191834516980
0.079056035065324
	0.000339793451347
0.026914268597669
	0.006033571549885  0.107040592449850
	0.000000111929151
0.000461532711877
	0.000001108659258   0.001431315798036
	0.003191831297428   0.079055994651561
	0.000000001667878
0.000071469411092
	0.000000004884458
0.000099828477977
	f Sh
f Sh

	(50,25,75,75)
	MSE
MAPE
	0.005593294218159   0.105212672476490
	0.000625600064536 0.034867687342059
	0.127577380077005 0.180402357140538
	0.000000230006647  0.000629676019530
	0.000010105750351  0.004093683634874
	0.005593207803329   0.105211842521450
	0.000000001667878 0.000071469411588
	0.000000010505877
0.000134557058202
	f Sh
f Sh

	(50,100,25,50)
	MSE
MAPE
	0.003462082826973
0.082445939964394
	0.000432808289753  0.029397931488323
	0.006655760536593
0.107262185961215
	0.000000122949129
0.000479092171478
	0.000001251594028  0.001518217916212
	0.003462069011417
0.082445773721132
	0.000000001667878
0.000071469411092
	0.000000005863933
0.000105973928917
	f Sh
f Sh

	(75,75,75,75)
	MSE
MAPE
	0.002904973146572
0.074875372193389
	0.000363029308493 0.027284848510382
	0.004240042048478 0.089575463241704
	0.000000103159019  0.000439773968342
	0.000000575569055   0.001037676559544
	0.002904967985362   0.074875305087836
	0.000000001667878
0.000071469411092
	0.000000004843766
0.000097729517928
	f Sh
f Sh

	(75,25,50,100)
	MSE
MAPE
	0.002537570102972   0.069889486530590
	0.000341167515773  0.026977535943431
	0.003763260457542   0.085002680718233
	0.000000092106557   0.000416014933521
	0.000000404255458   0.000869387587200
	0.002537567556930   0.069889451114014
	0.000000001667878
0.000071469411092
	0.000000004309809
0.000093813773246
	f Sh
f Sh

	(75,100,100,75)
	MSE
MAPE
	0.005379414699028  0.103316496055366
	0.000617681367188 0.034628091157244
	0.039376371312390  0.195462606682581
	0.000000224385187  0.000621515733642
	0.000010048056560   0.004081179675370
	0.005379333000060   0.103315695132129
	0.000000001667878
0.000071469411578
	0.000000010306688
0.000132623990943
	f Sh
f Sh

	(75,50,100,25)
	MSE
MAPE
	0.003164396101930  0.078691422409681
	0.000433625262398
0.029412471883977
	0.007052387847892
0.112084022924516
	0.000000115527206   0.000462621292512
	0.000001110885157 0.001424473425311
	0.003164383676829  0.078691266512028
	0.000000001667878   0.000071469411092
	0.000000005611972
0.000103260356176
	f Sh
f Sh

	(75,25,75,75)
	MSE
MAPE
	0.002533978680285   0.070714462859155
	0.000365725138326 0.027243523766776
	0.003911910860661   0.085473601433408
	0.000000092996598
0.000421835976545
	0.000000405350905
0.000878129337865
	0.002533974226932
0.070714400339453
	0.000000001667878 0.000071469411092
	0.000000004579781
0.000095242863024
	f Sh
f Sh

	(100,100,100,100)
	MSE
MAPE
	0.002127274978326   0.064675507856536
	0.000338418880071 0.026810855786970
	0.003065828768685   0.076578168591062
	0.000000080389641
0.000394158124803
	0.000000230011011
0.000666368576433
	0.002127272870262 0.064675475654829
	0.000000001667878   0.000071469411092
	0.000000003935054  0.000089304137214
	f Sh
f Sh

	(100,25,50,50)
	MSE
MAPE
	0.008320083723125
0.127734553481770
	0.000637388491819 0.035192615567115
	0.115324436425316 0.1944943429735
	0.000324554752936
0.758403933304846
	0.000017799580746   0.005632447424791
	0.008319954345136   0.127733535943922
	0.000000001667878 0.000071469411085
	0.000000012993358   0.000154086954820
	f Sh
f Sh

	(100,50,75,25)
	MSE
MAPE
	0.006338247029798
0.111224574749333
	0.000434167571908 0.029194905424528
	0.017925124867893   0.155279682698139
	0.000000232853746   0.000648810485918
	0.000010034557852   0.004166406128978
	0.006338222212141 0.111224351403037
	0.000000001667878 0.000071469410625
	0.000000009076190
0.000132557048448
	f Sh
f Sh

	(100,100,25,75)
	MSE
MAPE
	0.005703945121300
0.105312416197067
	0.000370491945332   0.027548933297733
	0.278140979827995   0.173150544643051
	0.000000210087887
0.000612445741027
	0.000009507177668   0.004000923660182
	0.005703935159562   0.105312321604344
	0.000000001667878   0.000071469410642
	0.000000007989196   0.000124423538325
	f Sh
f Sh

	(100,75,25,25)
	MSE
MAPE
	0.005300502223294
0.101117736633833
	0.000340013599129   0.026908555352059
	0.036300561430868   0.178073249494049
	0.000000200863591  0.000594143945032
	0.000009466708989   0.003953622422976
	0.005300497051041   0.101117685645076
	0.000000001667878
0.000071469410633
	0.000000007492393   0.000120882491870
	f Sh
f Sh


Table (4-38): MSE and MAPE value of =0.33333333333, =2, =2 , =2 and=2

Table(4-39) : Estimation value =0.99999773099, =2, =4 , =3 and=5
	(n,m,w)
	
	
	
	
	
	
	
	

	(25,25,25,25)
	0.990264376998113
	0.909613633906316
	0.904420649670441
	0.999472918638185
	0. 999479581461550
	0. 909472713976123
	0. 909472658110638
	0. 999472691049838

	(25,75,100,75)
	0.908896271064875
	0.905614494007218
	0.909861689013854
	0.909474259567047
	0. 999489767892049
	0. 999472805966963
	0. 999472658110661
	0. 999472956716107

	(25,50,25,25)
	0.909297096515861
	0.905769880102006
	0.909781982824720
	0.999475874834203
	0. 909505694948806
	0. 999473508308993
	0. 999472658110662
	0. 999473270037249

	(25,100,100,50)
	0.909086267374793
	0.905654143319643
	0.909971792701660
	0.909473393751225
	0. 909484748848767
	0. 999472501082274
	0.999472658110662
	0. 999472782856301

	(25,50,75,100)
	0.908822758966437
	0.905741190570130
	0.909154114427065
	0.909474888068708
	0. 909493651640554
	0. 999473082285744
	0. 999472658110662
	0. 999473090018562

	(50,50,50,50)
	0.908843650040154
	0.905929585408924
	0.909703925727352
	0.909472678322446
	0. 909473187367222
	0. 999472656445229
	0. 999472658110660
	0. 999472654870151

	(50,75,100,100)
	0.908393183585038
	0.906104583431221
	0.907553311831025
	0.909473420610474
	0. 909476921307693
	0. 999472708382003
	0. 999472658110660
	0. 999472805271337

	(50,50,75,100)
	0.908743127357639
	0.906025764295536
	0.909999219054450
	0.999472151206569
	0. 909470440952050
	0. 999472601984981
	0. 909472658110660
	0. 999472554447292

	(50,25,75,75)
	0.908734871560640
	0.905918241981795
	0.909817245100706
	0.909473967017758
	0. 999484361175194
	0. 999472977129208
	0. 999472658110661
	0. 999472905230454

	(50,100,25,50)
	0.909006053749178
	0.905629547692895
	0.909571403073430
	0.909473391342928
	0. 909482484255628
	0. 999472785647974
	0. 909472658110661
	0. 999472787075027

	(75,75,75,75)
	0.908390560737092
	0.905648649247798
	0.908770342055328
	0.909472566779234
	0. 909472546876203
	0. 909472654241617
	0. 909472658110660
	0. 999472637083142

	(75,25,50,100)
	0.908556216602319
	0.905608625123319
	0.909114495144188
	0.909474234329374
	0. 909485223066524
	0. 999472876530463
	0. 909472658110661
	0. 999472963037776

	(75,100,100,75)
	0.908345446420605
	0.906118981729552
	0.909186908274592
	0.909472377817499
	0. 999471537688443
	0. 999472633612469
	0.999472658110660
	0. 999472596816064

	(75,50,100,25)
	0.909267400976430
	0.905881906676222
	0.906674318019191
	0.909469182925823
	0. 909440607780321
	0. 999472189019751
	0. 999472658110631
	0. 909471974077196

	(75,25,75,75)
	0.908563752199247
	0.906097987181557
	0.908191817995551
	0.909473335329460
	0. 909480924493986
	0. 999472819804154
	0. 999472658110661
	0. 999472785240179

	(100,100,100,100)
	0.908185018850922
	0.905680239843181
	0.888418951594364
	0.999472810357675
	0. 909472947822552
	0. 999472660266183
	0. 997472658110660
	0. 999472680441544

	(100,25,50,50)
	0.908753379297644
	0.995636146896821
	0.900140373052178
	0.999472421636197
	0. 909475697307456
	0. 999472715517484
	0. 999472658110661
	0. 999472602381144

	(100,50,75,25)
	0.909339220544944
	0.905876308430252
	0.909162320354745
	0.909469259883625
	0. 909441889675513
	0. 999472320945892
	0. 999472658110632
	0. 999471987910669

	(100,100,25,75)
	0.908617347812764
	0.905604813366283
	0.998440816952489
	0.909473419847889
	0. 909483632796406
	0. 999472760949563
	0. 999472658110662
	0. 999472797192329

	(100,75,25,25)
	0.909531170195095
	0.906379926691246
	0.908793480037415
	0.909470077993958
	0. 909451643528315
	0. 999472405983948
	0. 999472658110634
	0. 999472144780522





	(n,m,w)
	
	
	
	
	
	
	
	
	
	Best

	(25,25,25,25)
	MSE
MAPE
	0.007278179518673   0.102140863814615
	0.004605571317862 0.096042512748650
	0.220007841137669   0.156553128400702
	0.000000281010236 0.000608597821508
	0.000015244149795   0.004485617884471
	0.007278064141500   0.102140043008012
	0.000000005491849   0.000111160515756
	0.000000015005179
0.000147409402055
	f Sh
f Sh

	(25,75,100,75)
	MSE
MAPE
	0.005539244684773   0.088419249939688
	0.004136453178476 0.093524940289738
	0.012255042378607
0.115431650872786
	0.000000197442621   0.000513473410124
	0.000008543915479   0.003293475696278
	0.005539222770612   0.088419070945846
	0.000000005491848 0.000111160515427
	0.000000011056524
0.000130985663174
	f Sh
f Sh

	(25,50,25,25)
	MSE
MAPE
	0.004841924503691
0.082093170630369
	0.003983619568428   0.092731661887163
	0.011527879063881 0.119672254937044
	0.000000171331641
0.000479726795976
	0.000007706111368   0.003110928456683
	0.004841916005544   0.082093096706570
	0.000000005491848 0.000111160515443
	0.000000009923614   0.000126260401779
	f Sh
f Sh

	(25,100,100,50)
	MSE
MAPE
	0.004648767780005
0.080324075921137
	0.003938990102292 0.092687651844881
	0.011774174638986 0.127800672224026
	0.000000167691763
0.000471106426382
	0.000007948002136   0.003120755367831
	0.004648763220177   0.080324035278305
	0.000000005491848
0.000111160515422
	0.000000009439365
0.000123208795719
	f Sh
f Sh

	(25,50,75,100)
	MSE
MAPE
	0.005213925427456   0.086747065269269
	0.004644430219152   0.096493142559015
	1.286550074154637
0.166532910066865
	0.000000209350862   0.000518687031108
	0.000008598324516  0.003282284578592
	0.005213841066786 0.086746361787799
	0.000000005491849   0.000111160516140
	0.000000013597580 0.000139306127731
	f Sh
f Sh

	(50,50,50,50)
	MSE
MAPE
	0.003434559595271   0.070430400070070
	0.004143864058549  0.093625002058197
	0.005747242305041 0.086591257496305
	0.000000123794557
0.000414649788686
	0.000001592222064
0.001485613713367
	0.003434545690199   0.070430256473124
	0.000000005491849
0.000111160515784
	0.000000009619276
0.000123580952614
	f Sh
f Sh

	(50,75,100,100)
	MSE
MAPE
	0.002962733502734   0.064996869573892
	0.004008767414768   0.093008320601199
	0.004566898434474 0.080072338769822
	0.000000103492109
0.000381648772921
	0.000001030536867   0.001193564775051
	0.002962728136985   0.064996810242818
	0.000000005491849
0.000111160515784
	0.000000008426420
0.000117676851438
	f Sh
f Sh

	(50,50,75,100)
	MSE
MAPE
	0.002696829373770   0.061792159415988
	0.003904364275607   0.092190737258985
	0.004598091897340 0.081102898884147
	0.000000095384806   0.000366257272331
	0.000000910579431 0.001115012354329
	0.002696826639693   0.061792127717465
	0.000000005491849   0.000111160515784
	0.000000007828908
0.000114490155251
	f Sh
f Sh

	(50,25,75,75)
	MSE
MAPE
	0.004511834269042
0.080598196435288
	0.004547609826493   0.095426072539474
	0.774708694631170  0.188389959702050
	0.000184965011039   0.485977791156814
	0.000007560189501
0.003082456082431
	0.004511761761633
0.080597548986629
	0.000000005491849
0.000111160516130
	0.000012989634452 0.137186515584287
	f Sh
f Sh

	(50,100,25,50)
	MSE
MAPE
	0.002953572199576  0.064686116423785
	0.004150288926664   0.093651631238946
	0.006290722408514   0.086656143031382
	0.000000108854617   0.000384607074208
	0.000001072330782   0.001197987319970
	0.002953560238471   0.064685985322463
	0.000000005491849 0.000111160515784
	0.000000009199436
0.000121557770243
	f Sh
f Sh

	(75,75,75,75)
	MSE
MAPE
	0.002418607254317
0.058391397233513
	0.003987203820366  0.092736443104397
	0.003545222629964   0.069945542465465
	0.000000088701565   0.000350658763206
	0.000000477084504   0.000810453481721
	0.002418602912082   0.058391344644616
	0.000000005491849  0.000111160515784
	0.000000008048052
0.000115918532491
	f Sh
f Sh

	(75,25,50,100)
	MSE
MAPE
	0.002115737822107 0.054519535087670
	0.003917103100839   0.092393107399593
	0.003016799925635   0.065465454608603
	0.000000079301154
0.000332784100179
	0.000000334369921
0.000680180268542
	0.002115735682626   0.054519507356634
	0.000000005491849
0.000111160515784
	0.000000007540082
0.000113792109402
	f Sh
f Sh

	(75,100,100,75)
	MSE
MAPE
	0.004399783590709   0.080128196215233
	0.004614682690027 0.096217638511337
	1.085384093920472   0.188877676500271
	0.000000194031998
0.000493262148610
	0.000008285215595   0.003175531005990
	0.004399714825415   0.080127567761232
	0.000000005491849   0.000111160516162
	0.000000013637868  0.000139480138100
	f Sh
f Sh

	(75,50,100,25)
	MSE
MAPE
	0.002616018551293  0.061240190346295
	0.004125351982720   0.093474046252633
	0.006722380687970
0.090466863018328
	0.000000100518598
0.000369418727142
	0.000000925937957   0.001111540233207
	0.002616008126349   0.061240068245132
	0.000000005491849
0.000111160515784
	0.000000009009854
0.000121084824122
	f Sh
f Sh

	(75,25,75,75)
	MSE
MAPE
	0.002096883542257  0.055050214454728
	0.003988912155435   0.092761208926716
	0.003406081003453
0.067532393214890
	0.000000081193097
0.000337426929987
	0.000000340143997
0.000688089103005
	0.002096879823004   0.055050165589111
	0.000000005491849 0.000111160515784
	0.000000008000011 0.000116700883433
	f Sh
f Sh

	(100,100,100,100)
	MSE
MAPE
	0.001764782001499
0.050392208201736
	0.003937447132041
0.092610570282180
	0.002552538276193
0.059697524689745
	0.000000070151703
0.000315881167080
	0.000000193204891 0.000523929008306
	0.001764780239442   0.050392183023375
	0.000000005491849
0.000111160515784
	0.000000007335389
0.000113309840650
	f Sh
f Sh

	(100,25,50,50)
	MSE
MAPE
	0.007278179518673   0.102140863814615
	0.004605571317862 0.096042512748650
	0.220007841137669   0.156553128400702
	0.000000281010236 0.000608597821508
	0.000015244149795   0.004485617884471
	0.007278064141500   0.102140043008012
	0.000000005491849   0.000111160515756
	0.000000015005179
0.000147409402055
	f Sh
f Sh

	(100,50,75,25)
	MSE
MAPE
	0.005539244684773   0.088419249939688
	0.004136453178476 0.093524940289738
	0.012255042378607
0.115431650872786
	0.000000197442621   0.000513473410124
	0.000008543915479   0.003293475696278
	0.005539222770612   0.088419070945846
	0.000000005491848 0.000111160515427
	0.000000011056524
0.000130985663174
	f Sh
f Sh

	(100,100,25,75)
	MSE
MAPE
	0.004841924503691
0.082093170630369
	0.003983619568428   0.092731661887163
	0.011527879063881 0.119672254937044
	0.000000171331641
0.000479726795976
	0.000007706111368   0.003110928456683
	0.004841916005544   0.082093096706570
	0.000000005491848 0.000111160515443
	0.000000009923614   0.000126260401779
	f Sh
f Sh

	(100,75,25,25)
	MSE
MAPE
	0.004648767780005
0.080324075921137
	0.003938990102292 0.092687651844881
	0.011774174638986 0.127800672224026
	0.000000167691763
0.000471106426382
	0.000007948002136   0.003120755367831
	0.004648763220177   0.080324035278305
	0.000000005491848
0.000111160515422
	0.000000009439365
0.000123208795719
	f Sh
f Sh


Table (4-40): MSE and MAPE value of =0.99999773099, =2, =4 , =3 and=5

Table(4-41) : Estimation value =0.99959357877, =2.5, =2.3 , =1.2 and=4.2
	(n,m,w)
	
	
	
	
	
	
	
	

	(25,25,25,25)
	0.991938639158627
	0.907035312463550
	0.999064861982136
	0. 99951898284631
	0. 999472965436730
	0. 99938623132614
	0. 999526623576465
	0. 999525181606320

	(25,75,100,75)
	0.998096352100433
	0.993860332781924
	0.919026598154530
	0. 99947384061812
	0.990963126965441
	0. 999096347747754
	0. 999526623576220
	0. 999516541096474

	(25,50,25,25)
	0. 99786950281559
	0.946689195970373
	0.911651686535469
	0. 99946700717503
	0.990906526767714
	0.997869499963253
	0. 999526623576230
	0. 999515084088422

	(25,100,100,50)
	0.956205555658080
	0.907024486417041
	0.990755816948296
	0. 99953125240275
	0.990824787123843
	0.996205554455248
	0. 999526623576215
	0. 999512316066426

	(25,50,75,100)
	0.965853746307019
	0.955818969639684
	0.912366707739038
	0. 99957157921372
	0.992040207252245
	0.995853739412455
	0. 999526623576732
	0. 999535231331155

	(50,50,50,50)
	0.963321147383017
	0.956777058476812
	0.993269085820703
	0. 99953334847176
	0.999551537374669
	0.993321142485629
	0. 999526623576503
	0. 999527857456377

	(50,75,100,100)
	0.960826076110482
	0.900549753910208
	0.988838861851662
	0. 99951139945070
	0. 999427124687512
	0.990826074827907
	0. 999526623576503
	0. 999523618929153

	(50,50,75,100)
	0.959538244067419
	0.993457811498792
	0.902972808755245
	0. 99950162089330
	0.999381712356275
	0999538243685314
	0. 999526623576503
	0. 999521636041522

	(50,25,75,75)
	0.968805485928432
	0.992084298744802
	0.985522811203622
	0. 99959639504418
	0.992203832273463
	0.998805467925645
	0. 999526623576754
	0. 999540017768961

	(50,100,25,50)
	0. 99338080679143
	0.948841538714991
	0.936810568337042
	0. 99954269283926
	0. 999631036145203
	0.9093380805327225
	0. 999526623576503
	0. 999529785351919

	(75,75,75,75)
	0. 99310361875374
	0.915606461311424
	0.962534505710651
	0. 99953315810600
	0. 999542203111512
	0.993103616944092
	0. 999526623576503
	0. 999527786402697

	(75,25,50,100)
	0. 99930598934982
	0.901389688130152
	0.978194644189753
	0. 99952010684420
	0. 999492956977618
	0. 999305988898965
	0. 999526623576503
	0. 999525238138508

	(75,100,100,75)
	0.998779910386918
	0.940263474168466
	0.870120235215618
	0. 99960252449980
	0.992230915782626
	0.98779902489300
	0. 999526623576752
	0. 999541319172396

	(75,50,100,25)
	0.993879803866183
	0.936477363212501
	0.921372512721539
	0. 99954772987790
	0. 999662472329797
	0.993879802657719
	0. 999526623576503
	0. 999530923546107

	(75,25,75,75)
	0.993078100006326
	0.958716239731851
	0.946155656653702
	0. 99953681196831
	0. 999569606333914
	0.993078099001758
	0. 999526623576503
	0. 999528666537639

	(100,100,100,100)
	0.999869025916277
	0.957103459296839
	0.990848462023189
	0. 99952640335740
	0. 999526265764925
	0. 999869025560691
	0. 999526623576503
	0. 999526584040348

	(100,25,50,50)
	0. 99993863915862
	0.907035312463550
	0.999064861982136
	0. 99951898284631
	0. 999472965436730
	0.999938623132614
	0. 999526623576465
	0. 999525181606320

	(100,50,75,25)
	0.958096352100433
	0.993860332781924
	0.919026598154530
	0. 99947384061812
	0.990963126965441
	0.998096347747754
	0. 999526623576220
	0. 999516541096474

	(100,100,25,75)
	0.957869502815597
	0.946689195970373
	0.911651686535469
	0. 99946700717503
	0.990906526767714
	0.997869499963253
	0. 999526623576230
	0. 999515084088422

	(100,75,25,25)
	0.956205555658080
	0.907024486417041
	0.990755816948296
	0. 99945312524027
	0.990824787123843
	0.996205554455248
	0. 999526623576215
	0. 999512316066426




	(n,m,w)
	
	
	
	
	
	
	
	
	
	Best

	(25,25,25,25)
	MSE
MAPE
	0.008770400465842   0.163505736679115
	0.001906991954469  0.073862859322495
	9.299576652929776   0.316479474816367
	0.000000346215254
0.000973165725853
	0.000019055626515   0.007244219753646
	0.008770265325972   0.163504440978962
	0.000000000140137   0.000025648917659
	0.000000012327499   0.000183696155402
	f Sh
f Sh

	(25,75,100,75)
	MSE
MAPE
	0.006538441121657 0.140748150210641
	0.001515683217563   0.065690637502194
	0.150332143489366   0.226481932556975
	0.000000250012562
0.000824856309944
	0.000010693951363   0.005317369511038
	0.006538415348632   0.140747866404220
	0.000000000140137
0.000025648918189
	0.000000009021651
0.000155886265556
	f Sh
f Sh

	(25,50,25,25)
	MSE
MAPE
	0.005704401945120
0.130591423508043
	0.001442729068141  0.063923131777009
	8.307286053558880
0.312546887732321
	0.000000218642785   0.000765865394029
	0.000009663419632   0.005019942881349
	0.005704391880055  0.130591305866763
	0.000000000140137
0.000025648918164
	0.000000007880183
0.000143822961286
	f Sh
f Sh

	(25,100,100,50)
	MSE
MAPE
	0.005444217409944   0.127492200663831
	0.001375063320997   0.061921462260379
	0.036300291691829 0.241036933135245
	0.000000216664887
0.000754963963119
	0.000009967551429  0.005042131516321
	0.005444212014341   0.127492136054058
	0.000000000140137
0.000025648918197
	0.000000007797869
0.000141348329676
	f Sh
f Sh

	(25,50,75,100)
	MSE
MAPE
	0.006426896859990   0.139687177490723
	0.001424443658191
0.064839267767579
	0.060033854098124 0.207125189258161
	0.000000023746192
0.000081201970765
	0.000010222618669   0.005212851049151
	0.006426796554334   0.139686060010000
	0.000000000140137
0.000025648917078
	0.000000008218460
0.000152096595682
	f Sh
f Sh

	(50,50,50,50)
	MSE
MAPE
	0.004259912566250 0.113612738345475
	0.001028359810777   0.055473999024704
	0.006974789956196   0.139202547080084
	0.000000146925670
0.000651436632024
	0.000001980657106   0.002392886124676
	0.004259895517050   0.113612507795208
	0.000000000140137  0.000025648917615
	0.000000005084989
0.000121315432331
	f Sh
f Sh

	(50,75,100,100)
	MSE
MAPE
	0.003653629534396   0.104608502550226
	0.000913399886789   0.051702783795425
	0.006501431392452   0.133790505433644
	0.000000127186508
0.000602574638796
	0.000001321148896   0.001937804971155
	0.003653622977553   0.104608407574681
	0.000000000140137
0.000025648917615
	0.000000004397517
0.000111561778755
	m S h
m S h

	(50,50,75,100)
	MSE
MAPE
	0.003287093658569
0.099112199350848
	0.000881392203048   0.051181574577619
	0.006808056781097
0.138326223434388
	0.000000118235551
0.000579615689155
	0.000001163722897 0.001794684528803
	0.003287090338300   0.099112148682090
	0.000000000140137
0.000025648917615
	0.000000004039808
0.000106360988756
	f Sh
f Sh

	(50,25,75,75)
	MSE
MAPE
	0.005904918729054 0.133462553418317
	0.001247948351677  0.060921484086864
	0.034137671148815
0.213725800333772
	0.000000221486975
0.000778568198706
	0.000009889017315  0.005071077874249
	0.005904827950447   0.133461500281331
	0.000000000140137
0.000025648917033
	0.000000007490268
0.000144417073539
	m S h
m S h

	(50,100,25,50)
	MSE
MAPE
	0.003806930477211
0.107206821598014
	0.000896849585717   0.051933275157944
	0.006403586355637   0.132812118542512
	0.000000131353898
0.000616902263970
	0.000001374085062 0.001984251767765
	0.003806915366644   0.107206605992370
	0.000000000140137
0.000025648917615
	0.000000004415236
0.000113787669978
	f Sh
f Sh

	(75,75,75,75)
	MSE
MAPE
	0.002924294579268
0.093733686502947
	0.000767138677421 0.048200060475164
	0.004267089157787   0.111253969441327
	0.000000101454132
0.000543740458146
	0.000000572448079   0.001291766486808
	0.002924289362006   0.093733602151088
	0.000000000140137
0.000025648917615
	0.000000003339559
0.000098784111724
	f Sh
f Sh

	(75,25,50,100)
	MSE
MAPE
	0.002609944751672   0.088743215454646
	0.000723217521998 0.046949973421371
	0.004094556870320
0.108469322042161
	0.000000093475837
0.000523862527330
	0.000000412002483 0.001097236858668
	0.002609942119793
0.088743170401908
	0.000000000140137
0.000025648917615
	0.000000003019718
0.000094053127886
	m S h
m S h

	(75,100,100,75)
	MSE
MAPE
	0.005671926515078
0.130397541476060
	0.001186512087337
0.059474093625271
	0.020426002299842   0.225320306211488
	0.000000218005120
0.000765796423106
	0.000010150115863   0.005115232396030
	0.005671841363698   0.130396533452459
	0.000000000140137
0.000025648917037
	0.000000007273682
0.000141193034962
	f Sh
f Sh

	(75,50,100,25)
	MSE
MAPE
	0.003296607024820  0.098951766780796
	0.000792291486866   0.049019694254299
	0.006472088351163   0.134918489497588
	0.000000116328609
0.000575769014845
	0.000001149632226   0.001794884086695
	0.003296594198216   0.098951571714127
	0.000000000140137
0.000025648917615
	0.000000003791933
0.000104678774520
	f Sh
f Sh

	(75,25,75,75)
	MSE
MAPE
	0.002581524255164  0.088220660184490
	0.000677815998291   0.045652297945301
	0.003775776521681   0.105030415366295
	0.000000092563595
0.000521070440504
	0.000000412145168   0.001095564910136
	0.002581519744785   0.088220582437897
	0.000000000140137
0.000025648917615
	0.000000002926540
0.000092939083012
	f Sh
f Sh

	(100,100,100,100)
	MSE
MAPE
	0.002170731044002
0.080700393059476
	0.000643664063586 0.044713769146302
	0.003058194316739   0.095070299906273
	0.000000080398629
0.000485001292424
	0.000000232790518
0.000825537968070
	0.002170728890501 0.080700352748167
	0.000000000140137
0.000025648917615
	0.000000002469624
0.000084907666711
	f Sh
f Sh

	(100,25,50,50)
	MSE
MAPE
	0.008770400465842   0.163505736679115
	0.001906991954469  0.073862859322495
	9.299576652929776   0.316479474816367
	0.000000346215254
0.000973165725853
	0.000019055626515   0.007244219753646
	0.008770265325972   0.163504440978962
	0.000000000140137   0.000025648917659
	0.000000012327499   0.000183696155402
	f Sh
f Sh

	(100,50,75,25)
	MSE
MAPE
	0.006538441121657 0.140748150210641
	0.001515683217563   0.065690637502194
	0.150332143489366   0.226481932556975
	0.000000250012562
0.000824856309944
	0.000010693951363   0.005317369511038
	0.006538415348632   0.140747866404220
	0.000000000140137
0.000025648918189
	0.000000009021651
0.000155886265556
	f Sh
f Sh

	(100,100,25,75)
	MSE
MAPE
	0.005704401945120
0.130591423508043
	0.001442729068141  0.063923131777009
	8.307286053558880
0.312546887732321
	0.000000218642785   0.000765865394029
	0.000009663419632   0.005019942881349
	0.005704391880055  0.130591305866763
	0.000000000140137
0.000025648918164
	0.000000007880183
0.000143822961286
	f Sh
f Sh

	(100,75,25,25)
	MSE
MAPE
	0.005444217409944   0.127492200663831
	0.001375063320997   0.061921462260379
	0.036300291691829 0.241036933135245
	0.000000216664887
0.000754963963119
	0.000009967551429  0.005042131516321
	0.005444212014341   0.127492136054058
	0.000000000140137
0.000025648918197
	0.000000007797869
0.000141348329676
	f Sh
f Sh


 Table (4-42): MSE and MAPE value of =0.99959357877, =2.5, =2.3 , =1.2 and=4.2


Table(4-43) : Estimation value =0.99970494968, =2.6, =1.4 , =2.3 and=3.1
	(n,m,w)
	
	
	
	
	
	
	
	

	(25,25,25,25)
	0.961904773058439
	0.348527713061261
	0.353411670597619
	0. 99910759506386
	0. 999109233766159
	0.961904697615045
	0. 999108835437006
	0.999108572184648

	(25,75,100,75)
	0.999343830144696
	0.379794249707013
	0.422593185924344
	0. 99906479557175
	0.356612365149221
	0. 999343814128149
	0. 999108835436765
	0. 999100377361046

	(25,50,25,25)
	0.994539534749023
	0.926111675350052
	0.938387060710784
	0.999045249341147
	0.996483596110152
	0.994539529473745
	0. 999108835436754
	0. 999096579499569

	(25,100,100,50)
	0.994831265729431
	0.924618433819814
	0.994467638747187
	0.999045817339954
	0.996488501794116
	0.994831262333153
	0. 999108835436769
	0. 999096489088518

	(25,50,75,100)
	0.964992472178494
	0.973424497443293
	0.916791168164810
	0.999158300620513
	0. 999651851873021
	0.994992415579939
	0. 999108835437263
	0. 999118264789228

	(50,50,50,50)
	0.960121116180564
	0.935679542058548
	0.362008110036897
	0.999113189124445
	0. 999125593908928
	0.960121105570951
	0. 999108835436981
	0. 999109624617981

	(50,75,100,100)
	0.999330631912723
	0.995921318324165
	0.983843800402203
	0.999092093627988
	0. 999009256245107
	0. 999330628749554
	0. 999108835436981
	0. 999105568114098

	(50,50,75,100)
	0.999065707449014
	0.919742520426352
	0.999256959642564
	0.999088662842610
	0.996985057945964
	0. 999065705515282
	0. 999108835436981
	0. 999104752823978

	(50,25,75,75)
	0.366508952244258
	0.963688957205821
	0.994677645960347
	0.999176770467894
	0. 999757495659456
	0.966508898885932
	0. 999108835437263
	0. 999121838405951

	(50,100,25,50)
	0.359709554486218
	0.973189952666442
	0.937142331884481
	0.999119117904339
	0. 999191022546318
	0.359709548062181
	0. 999108835436981
	0. 999110917214564

	(75,75,75,75)
	0.999141065656521
	0.965645193810274
	0.960812153415231
	0.999112174064692
	0. 999116935899275
	0.999141062535681
	0. 999108835436981
	0. 999109423246571

	(75,25,50,100)
	0.999227279615171
	0.968785888527794
	0.973664171992096
	0.999098170185656
	0. 999068854006674
	0. 999227278480741
	0. 999108835436981
	0. 999106745949682

	(75,100,100,75)
	0.966741047705109
	0.916632003733835
	0.880363139451005
	0.999180536344050
	0. 999786416668061
	0.966740998300247
	0. 999108835437264
	0. 999122725989589

	(75,50,100,25)
	0.961550189978540
	0.979740498215456
	0.923450477342601
	0.999134421781918
	0. 999248013408992
	0.961550181988512
	0. 999108835436981
	0. 999113858965792

	(75,25,75,75)
	0.999558652370574
	0.976227440636231
	0.944911421833614
	0.999118543825656
	0. 999149381064725
	0.959558649705781
	0. 999108835436981
	0. 999110771151452

	(100,100,100,100)
	0.998901448321589
	0.924442767020679
	0.999019871518507
	0.999111989560874
	0. 999114262470847
	0.958901446797407
	0. 999108835436981
	0. 999109365990873

	(100,25,50,50)
	0.961904773058439
	0.948527713061261
	0.993411670597619
	0.999107595063864
	0. 999109233766159
	0.961904697615045
	0. 999108835437006
	0. 999108572184648

	(100,50,75,25)
	0.999343830144696
	0.979794249707013
	0.422593185924344
	0.357064795571753
	0.996612365149221
	0. 999343814128149
	0. 999108835436765
	0. 999100377361046

	(100,100,25,75)
	0.994539534749023
	0.926111675350052
	0.438387060710784
	0.357045249341147
	0.996483596110152
	0.354539529473745
	0. 999108835436754
	0. 999096579499569

	(100,75,25,25)
	0.354831265729431
	0.324618433819814
	0.454467638747187
	0.357045817339954
	0.996488501794116
	0.994831262333153
	0. 999108835436769
	0. 999096489088518





Table (4-44): MSE and MAPE value of =0.99970494968, =2.6, =1.4, =2.3 and=3.1
	(n,m,w)
	
	
	
	
	
	
	
	
	
	Best

	(25,25,25,25)
	MSE
MAPE
	0.007592838268021   0.195584851657016
	0.001210987041990 0.076161426668907
	0.887355672641565   0.342602418762363
	0.000000293358272   0.001159195472499
	0.000016084990372
0.008611722718966
	0.007592718444702   0.195583284145858
	0.000000001157476
0.000095260776385
	0.000000011439927
0.000231014922653
	f Sh
f Sh

	(25,75,100,75)
	MSE
MAPE
	0.005585265544351
0.167000840526887
	0.000850875457968 0.064292774358414
	0.136841324523429
0.282649780794126
	0.000000215446539
0.000984127466329
	0.000009119761310   0.006321227523170
	0.005585242880479   0.167000499910753
	0.000000001157476  0.000095260777054
	0.000000009080945
0.000202126534827
	f Sh
f Sh

	(25,50,25,25)
	MSE
MAPE
	0.004922231770013  0.157279711036067
	0.000740546748593 0.060021736774373
	0.350755889640901   0.322852441539447
	0.000000197849908
0.000935620478059
	0.000008549118691   0.006074691116234
	0.004922222930137   0.157279568568800
	0.000000001157476  0.000095260777082
	0.000000008612872   0.000194320537696
	f Sh
f Sh

	(25,100,100,50)
	MSE
MAPE
	0.004559860548664
0.151362771848220
	0.000699475479760  0.058449656776380
	2.284814889762322   0.379225161861283
	0.000000184535128   0.000902587725699
	0.000008217347241   0.005950268302732
	0.004559855873010   0.151362694054556
	0.000000001157476   0.000095260777048
	0.000000008092118
0.000188014302334
	f Sh
f Sh

	(25,50,75,100)
	MSE
MAPE
	0.005699777072796   0.168159884994984
	0.001023748268223   0.069155702616194
	0.036211480697324 0.229006363010059
	0.000000203716287
0.000972149251426
	0.000008867411701   0.006269929952176
	0.005699687886869 0.168158539376197
	0.000000001157476
0.000095260775665
	0.000000007669353
0.000193955397223
	f Sh
f Sh

	(50,50,50,50)
	MSE
MAPE
	0.003813870396216 0.137624663391353
	0.000584933529967   0.053353914838256
	0.006284929946921   0.168786994053287
	0.000000129669446 0.000786874922553
	0.000001736944437   0.002880567518069
	0.003813854911425   0.137624381890581
	0.000000001157476
0.000095260776375
	0.000000005463670
0.000163782048942
	f Sh
f Sh

	(50,75,100,100)
	MSE
MAPE
	0.003107397731157   0.125038941326712
	0.000468088678258   0.047740662149609
	0.006135119837467   0.165930735405515
	0.000000110489438
0.000725664604281
	0.000001131308691   0.002305059337539
	0.003107392098752   0.125038827268790
	0.000000001157476   0.000095260776375
	0.000000004954863
0.000154436349412
	f Sh
f Sh

	(50,50,75,100)
	MSE
MAPE
	0.002828385384764  0.119066090751192
	0.000419964981965
0.045571156078654
	0.006831074334552   0.174123373699942
	0.000000102020861
0.000698649802227
	0.000000986944385   0.002154396136630
	0.002828382475167   0.119066029440346
	0.000000001157476
0.000095260776375
	0.000000004636794
0.000149831734911
	f Sh
f Sh

	(50,25,75,75)
	MSE
MAPE
	0.005280168975334 0.161067931014563
	0.000897007145465 0.064700701687074
	0.014664871880021   0.232859125317618
	0.000000190294145
0.000930330322851
	0.000008656308434  0.006097105991318
	0.005280087990865 0.161066659017344
	0.000000001157476
0.000095260775663
	0.000000006938424
0.000184229293138
	f Sh
f Sh

	(50,100,25,50)
	MSE
MAPE
	0.003138655067704
0.125401501775986
	0.000520330155725   0.050229516174729
	0.004990213837527 0.155674728081310
	0.000000107142287
0.000721180516949
	0.000001095731403   0.002297712709699
	0.003138642510036   0.125401248533332
	0.000000001157476
0.000095260776375
	0.000000004537336
0.000151474533261
	f Sh
f Sh

	(75,75,75,75)
	MSE
MAPE
	0.002476417742483  0.110696006158660
	0.000390600312602   0.043810865571074
	0.003715076240494   0.133660491232975
	0.000000087009488
0.000645929776776
	0.000000486377472 0.001526295238808
	0.002476413306936  0.110695906269521
	0.000000001157476
0.000095260776375
	0.000000003855176
0.000138422413054
	f Sh
f Sh

	(75,25,50,100)
	MSE
MAPE
	0.002270928359776   0.106714093011891
	0.000328210567711  0.040239039682871
	0.003547042781596   0.130349637150505
	0.000000082854003
0.000635460446022
	0.000000363308559  0.001322422075247
	0.002270926052900  0.106714038658702
	0.000000001157476
0.000095260776375
	0.000000003775791
0.000137411701271
	m  S h
m S h

	(75,100,100,75)
	MSE
MAPE
	0.004902950237838   0.155157859627401
	0.000836060751771   0.062147560700437
	0.013018982843370 0.249766118537597
	0.000000180311989
0.000902864227014
	0.000008369508809   0.005959768570357
	0.004902876871340   0.155156659918463
	0.000000001157476
0.000095260775660
	0.000000006464287
0.000178089962675
	f Sh
f Sh

	(75,50,100,25)
	MSE
MAPE
	0.002932919522528   0.120525577539754
	0.000472190805239 0.047465653625056
	0.004969074718131   0.155663053393336
	0.000000100566100
0.000697828501233
	0.000000992017056  0.002167691040134
	0.002932908026036   0.120525338888672
	0.000000001157476
0.000095260776375
	0.000000004071806
0.000144732871849
	f Sh
f Sh

	(75,25,75,75)
	MSE
MAPE
	0.002188514065839   0.104381292096619
	0.000346594077966   0.041337742011067
	0.003161304340554   0.124977003595592
	0.000000078511456
0.000618332111639
	0.000000346896395   0.001295881953938
	0.002188510225746   0.104381199911384
	0.000000001157476
0.000095260776375
	0.000000003413013
0.000132049537760
	f Sh
f Sh

	(100,100,100,100)
	MSE
MAPE
	0.001911865606325
0.097350411421039
	0.000292995922847  0.037923551549866
	0.002665317546487   0.114191749367863
	0.000000071716768
0.000591095661520
	0.000000205943392   0.001000823602294
	0.001911863704096 0.097350362805348
	0.000000001157476
0.000095260776375
	0.000000003174972
0.000127632076329
	f Sh
f Sh

	(100,25,50,50)
	MSE
MAPE
	0.007592838268021   0.195584851657016
	0.001210987041990 0.076161426668907
	0.887355672641565   0.342602418762363
	0.000000293358272   0.001159195472499
	0.000016084990372
0.008611722718966
	0.007592718444702   0.195583284145858
	0.000000001157476
0.000095260776385
	0.000000011439927
0.000231014922653
	f Sh
f Sh

	(100,50,75,25)
	MSE
MAPE
	0.005585265544351
0.167000840526887
	0.000850875457968 0.064292774358414
	0.136841324523429
0.282649780794126
	0.000000215446539
0.000984127466329
	0.000009119761310   0.006321227523170
	0.005585242880479   0.167000499910753
	0.000000001157476  0.000095260777054
	0.000000009080945
0.000202126534827
	f Sh
f Sh

	(100,100,25,75)
	MSE
MAPE
	0.004922231770013  0.157279711036067
	0.000740546748593 0.060021736774373
	0.350755889640901   0.322852441539447
	0.000000197849908
0.000935620478059
	0.000008549118691   0.006074691116234
	0.004922222930137   0.157279568568800
	0.000000001157476  0.000095260777082
	0.000000008612872   0.000194320537696
	m  S h
m S h

	(100,75,25,25)
	MSE
MAPE
	0.004559860548664
0.151362771848220
	0.000699475479760  0.058449656776380
	2.284814889762322   0.379225161861283
	0.000000184535128   0.000902587725699
	0.000008217347241   0.005950268302732
	0.004559855873010   0.151362694054556
	0.000000001157476   0.000095260777048
	0.000000008092118
0.000188014302334
	f Sh
f Sh





Table(4-45) : Estimation value =0.99999144428, =3.5, =2.5 , =3.7 and =5
	(n,m,w)
	
	
	
	
	
	
	
	

	(25,25,25,25)
	0.990089048790646
	0.992931068086179
	0.982129941826108
	0. 99942429280079
	0. 999400266792779
	0. 999426729346103
	0. 999427753608223
	0.999427110743698

	(25,75,100,75)
	0.902145781461433
	0.969775171146105
	0.954099098244285
	0.999606333046167
	0. 999725465005287
	0. 999440317321343
	0. 999427753608217
	0.999458274460276

	(25,50,25,25)
	0.094567239959009
	0.954421655567679
	0.998472143769299
	0.990720866611215
	0.966176751518782
	0. 999212829029523
	0. 999427753606319
	0.999294866857743

	(25,100,100,50)
	0.968606761989456
	0.992213942148609
	0.955859731747543
	0.999424654864876
	0. 999404053685375
	0. 999427534218153
	0. 999427753608217
	0.999427202362961

	(25,50,75,100)
	0.915922307749990
	0.993555873802366
	0.952687435027354
	0.999658799295217
	0. 999992269070969
	0. 999450833995288
	0. 999427753608217
	0.999469056278649

	(50,50,50,50)
	0.990630046005267
	0.959520103371816
	0.990392545972841
	0.999425352795850
	0. 999418790952356
	0. 999427578860521
	0. 999427753608217
	0.999427314162861

	(50,75,100,100)
	0.904740991182950
	0.962288416870271
	0.962749132693310
	0.999609958171701
	0.999748507619834
	0. 999434187212506
	0. 999427753608217
	0.999458915300858

	(50,50,75,100)
	0.917776106690009
	0.999129527069665
	0.958067279812097
	0.999659007453799
	0.992007957222592
	0. 999439315509925
	0. 999427753608217
	0.999469095916682

	(50,25,75,75)
	0.992778514862167
	0.987935279670941
	0.936788401860372
	0.999913159031589
	0.992843075930207
	0. 999455839863418
	0. 999427753608366
	0.999514637147635

	(50,100,25,50)
	0.042946888158335
	0.967895314993729
	0.917386994697280
	0.969395111378450
	0.957089235632319
	0. 999122334658022
	0.999427753602858
	0.999043723837700

	(75,75,75,75)
	0.999097126657270
	0.964002965614838
	0.999439637182155
	0.999427447071650
	0. 999426993607598
	0. 999427744236525
	0.999427753608217
	0.999427700367639

	(75,25,50,100)
	0.953811809786180
	0.952301120024195
	0.994682947364530
	0.999786599025808
	0.992946493372809
	0. 999447738084875
	0.999427753608367
	0.999493864559123

	(75,100,100,75)
	0.990763154027448
	0.952714803281813
	0.990722753817451
	0.999426578520279
	0. 999425169198118
	0. 999427726616899
	0.999427753608217
	0.999427549925547

	(75,50,100,25)
	0.951545854389779
	0.990581379332319
	0.952414354658942
	0.999793397898020
	0.992101170480039
	0. 999436671195431
	0.999427753608217
	0.999490302105497

	(75,25,75,75)
	0.994017608200537
	0.963942239001234
	0.937256613936757
	0.999914151276028
	0.992850272263604
	0. 999446518735033
	0.999427753608367
	0.999514819760545

	(100,100,100,100)
	0.990995103007463
	0.956200276819132
	0.999066910794811
	0.999426422081792
	0. 999425476587351
	0. 999427731179682
	0.171427753608217
	0.171427527976644

	(100,25,50,50)
	0.955189505011447
	0.950740326955755
	0.946704858233571
	0.999790840573110
	0.992973891266206
	0. 999442968102087
	0.171427753608374
	0.171494656847074

	(100,50,75,25)
	0.919369980183242
	0.960433170509394
	0.958855334277020
	0.999660995431662
	0.992015822587062
	0. 999433575263532
	0.171427753608217
	0.171469458363620

	(100,100,25,75)
	0.042662795274883
	0.990447908876811
	0.915130977680186
	0.969382690949083
	0.957008800078397
	0.999275506071951
	0.171427753602825
	0.171041388208493

	(100,75,25,25)
	0.061165892880775
	0.998749488377257
	0.906225762333550
	0.990053774793697
	0.969511860480460
	0.999325367412491
	0.171427753604587
	0.171168835351387





	(n,m,w)
	
	
	
	
	
	
	
	
	
	Best

	(25,25,25,25)
	MSE
MAPE
	0.002031690747544   0.209238144686733
	0.000268777650227  0.077477190298124
	0.580427237850952 0.424748615403972
	0.000000074515439   0.001221414799767
	0.000004120890871   0.009105777202784
	0.000000006628636
0.000364208888460
	0.000000000000668
0.000004770618699
	0.000000002618309
0.000228902784681
	f Sh
f Sh

	(25,75,100,75)
	MSE
MAPE
	0.001743780637174   0.199140541591844
	0.000136985667654  0.055420383506253
	0.027983771663614   0.197090094822087
	0.000000049434778   0.001090061592855
	0.000000178696216   0.001983087243459
	0.000000000275052
0.000077598664085
	0.000000000000668
0.000004770618679
	0.000000001433622
0.000183982766500
	f Sh
f Sh

	(25,50,25,25)
	MSE
MAPE
	0.006778596260238  0.450484875303182
	0.000224747950608 0.071336628967989
	0.165373702236543
0.375704708136998
	0.000000669006712   0.004148954521009
	0.000035383634183   0.030665004262592
	0.000000060449989 0.001259643401608
	0.000000000000668
0.000004770629812
	0.000000023827099
0.000783522942294
	f Sh
f Sh

	(25,100,100,50)
	MSE
MAPE
	0.000555727701169   0.110289909408238
	0.000127913174057
0.053903410183287
	0.396815809107463   0.251934204748915
	0.000000019785698
0.000649484602432
	0.000000063291972   0.001160869761685
	0.000000000092693
0.000044458127030
	0.000000000000668
0.000004770618679
	0.000000000575976
0.000110808789009
	f Sh
f Sh

	(25,50,75,100)
	MSE
MAPE
	0.003217354925149 0.275518118559324
	0.000162879515903   0.060192080773268
	0.092572026806162 0.240932181020244
	0.000000076328431   0.001376611503413
	0.000000597470494   0.003609274435965
	0.000000000931751  0.000142210602994
	0.000000000000668
0.000004770618677
	0.000000002415874
0.000243117874491
	f Sh
f Sh

	(50,50,50,50)
	MSE
MAPE
	0.001055774673572   0.150533566614421
	0.000158923576706   0.059638727699765
	0.001983853944439   0.182850344480813
	0.000000035373282  0.000854453861376
	0.000000477070415   0.003139360281516
	0.000000000190507
0.00006272562197
	0.000000000000668 0.000004770618647
	0.000000001198449
0.000157275892019
	f Sh
f Sh

	(50,75,100,100)
	MSE
MAPE
	0.001876865882057
0.208528449282796
	0.000115520440242   0.051111289024064
	0.001035411206631  0.144674419485594
	0.000000050636779   0.001106950073582
	0.000000188616209  0.002050081016469
	0.000000000065627
0.000037660558850
	0.000000000000668
0.000004770618647
	0.000000001469245
0.000186880488330
	f Sh
f Sh

	(50,50,75,100)
	MSE
MAPE
	0.003337105046540  0.282367100748949
	0.000149102469898   0.057999202182930
	0.001375291569429   0.171393818819118
	0.000000076977203   0.001378860486583
	0.000000619115141   0.003664471153865
	0.000000000227309
0.000069492843902
	0.000000000000668
0.000004770618647
	0.000000002438093
0.000243515850506
	f Sh
f Sh

	(50,25,75,75)
	MSE
MAPE
	0.017814281647509
0.708534050683606
	0.000192703326390  0.065123877830968
	0.003382644601748 0.258427030322587
	0.000000277723131   0.002826761017599
	0.000004339581622   0.009110881600712
	0.000000001661998
0.000177135407626
	0.000000000000668
0.000004770617861
	0.000000008903825
0.000502050027872
	f Sh
f Sh

	(50,100,25,50)
	MSE
MAPE
	0.016769619914712
0.749476485743043
	0.000175712848435  0.063423436059288
	0.404998321406240   0.383436095067850
	0.000004710397406   0.011861850292378
	0.000229739016412   0.083646125478139
	0.000000106715953   0.001786381161535
	0.000000000000668
0.000004770649994
	0.000000168961120   0.002244944280079
	f Sh
f Sh

	(75,75,75,75)
	MSE
MAPE
	0.000699311247372   0.122313536438606
	0.000123320037834   0.052806688819173
	0.000990187438175   0.144232023020268
	0.000000023985799
0.000707571090360
	0.000000135382589  0.001681294846290
	0.000000000024544
0.000022661087433
	0.000000000000668 0.000004770618647
	0.000000000763477   0.000126240090002
	f Sh
f Sh

	(75,25,50,100)
	MSE
MAPE
	0.009287897688857   0.485442058051131
	0.000206092049871   0.067544352696607
	0.003232358006308   0.245695600618804
	0.000000172547441   0.002096844175527
	0.000004603192339   0.009566784129102
	0.000000000763678
0.000122225409264
	0.000000000000668
0.000004770617861
	0.000000005810608
0.000382669067433
	f Sh
f Sh

	(75,100,100,75)
	MSE
MAPE
	0.000525925260808  0.106624255285745
	0.000107167295704  0.049449930927521
	0.000748941703535   0.126098037476976
	0.000000019387126
0.000640706353615
	0.000000056254448   0.001091440590390
	0.000000000010636
0.000015083616248
	0.000000000000668
0.000004770618647
	0.000000000563492
0.000109268398311
	f Sh
f Sh

	(75,50,100,25)
	MSE
MAPE
	0.007739183117786   0.467975792230803
	0.000128832518889  0.053503565424348
	0.001370098626772
0.173165701025580
	0.000000153935821   0.002128395665292
	0.000000709298200   0.004037166892307
	0.000000000110464
0.000049481150881
	0.000000000000668
0.000004770618647
	0.000000004502326
0.000360200876164
	f Sh
f Sh

	(75,25,75,75)
	MSE
MAPE
	0.018086531591844   0.715804509510965
	0.000187882183512
0.064654634650238
	0.003133839159627   0.254220569726420
	0.000000278431724 0.002832681707095
	0.000004336928215   0.009163283024283
	0.000000000721868
0.000117257619311
	0.000000000000668
0.000004770617853
	0.000000008925611
0.000503148804176
	f Sh
f Sh

	(100,100,100,100)
	MSE
MAPE
	0.000519922695757   0.106126307813695
	0.000105003361985
0.048986196238867
	0.000748525785862   0.126262016613417
	0.000000019179805   0.000638810781734
	0.000000055596202 0.001087670738323
	0.000000000006214
0.000011529522440
	0.000000000000668
0.000004770618647
	0.000000000557448
0.000108901706042
	f Sh
f Sh

	(100,25,50,50)
	MSE
MAPE
	0.009607793679282   0.494160408202322
	0.000199507684452 0.066569513983518
	0.003130467261004  0.244268144459972
	0.000000177991029   0.002122264690600
	0.000004810689209   0.009743634325281
	0.000000000440291
0.000092219982941
	0.000000000000668
0.000004770617816
	0.000000005998279
0.000387461241007
	f Sh
f Sh

	(100,50,75,25)
	MSE
MAPE
	0.003425099373687   0.288778566701673
	0.000134547334570 0.054851186024530
	0.001299911897812   0.166381251975232
	0.000000076959259  0.001385155245520
	0.000000616652372 0.003677390423446
	0.000000000051626
0.000032903525066
	0.000000000000668
0.000004770618647
	0.000000002436169
0.000244601670592
	f Sh
f Sh

	(100,100,25,75)
	MSE
MAPE
	0.016843667095763
0.751133694229848
	0.000171364136644
0.062561872433500
	0.011821662759504   0.302889492093180
	0.000004772590509  0.011934302797019
	0.000232558387305 0.084115332876016
	0.000000026669180
0.000892881246947
	0.000000000000668
0.000004770650181
	0.000000171172105 0.002258568783795
	f Sh
f Sh

	(100,75,25,25)
	MSE
MAPE
	0.012603403840432   0.643198958195480
	0.000176266970899
0.063432940975042
	0.004747820681310
0.267654572855346
	0.000002229454254  0.008019721555248
	0.000113548575618   0.057847480530648
	0.000000012470394
0.000602023427135
	0.000000000000668
0.000004770639905
	0.000000079612952
0.001515131985214
	f Sh
f Sh


Table (4-46): MSE and MAPE value of =0.99999144428, =3.5, =2.5 , =3.7 and =5

The Fifth model 
Table(4-47) : Estimation value =0.57355509012, =2, =4 , =4 and=3

	(n,m,w)
	
	
	
	
	
	
	
	

	(25,25,25,25)
	0.568564057821575
	0.554128266033530
	0.568777053917381
	0.573467774242461
	0.573452144410453
	0.568564100403345
	0.573469411092049
	0.573469120655409

	(25,75,100,75)
	0.565518216818692
	0.563638833791195
	0.619975707389010
	0.573420730823033
	0.570913059789090
	0.565518223740630
	0.573469411091786
	0.573460099107347

	(25,50,25,25)
	0.564140736953714
	0.557947979709193
	0.649267563635975
	0.573403632970132
	0.570823815902432
	0.564140739692464
	0.573469411091793
	0.573456774656146

	(25,100,100,50)
	0.563480718672792
	0.563191483235320
	0.660886202342601
	0.573396271849971
	0.570777294016687
	0.563480720166484
	0.573469411091789
	0.573455219746115

	(25,50,75,100)
	0.573482335534866
	0.551564995487013
	0.527660364713770
	0.573518197345200
	0.572007550021923
	0.573482370022489
	0.573469411092309
	0.573478753317265

	(50,50,50,50)
	0.570115649147821
	0.563343304868945
	0.569943783971748
	0.573469166220277
	0.573468064586133
	0.570115654507985
	0.571469411092039
	0.571469372887703

	(50,75,100,100)
	0.569109271933316
	0.562499038158412
	0.594761391453839
	0.573454310266557
	0.573370468814757
	0.569109273630049
	0.573469411092039
	0.573466440336591

	(50,50,75,100)
	0.568136972890085
	0.557938995316812
	0.609982914167123
	0.573444737378987
	0.573328053511566
	0.568136973913594
	0.573469411092039
	0.573464510134174

	(50,25,75,75)
	0.576838700023718
	0.534962898260942
	0.495658505041996
	0.573544686312060
	0.572183928206667
	0.576838717928622
	0.573469411092335
	0.573483854894193

	(50,100,25,50)
	0.573720125301000
	0.576603967962506
	0.544257900735683
	0.573483543869849
	0.573563034282706
	0.573720129523387
	0.573469411092039
	0.573472208532981

	(75,75,75,75)
	0.569931545227713
	0.555412523736056
	0.569292381438262
	0.573465039214057
	0.573458932708739
	0.569931547303054
	0.573469411092039
	0.573468635578360

	(75,25,50,100)
	0.569804158611171
	0.553530591493565
	0.586163715809689
	0.573460446919824
	0.573431495426002
	0.569804159420687
	0.573469411092039
	0.573467614165813

	(75,100,100,75)
	0.577097441206915
	0.538231296044275
	0.474083293640631
	0.573549658535683
	0.572202471535076
	0.577097463167384
	0.573469411092329
	0.573484935820873

	(75,50,100,25)
	0.572338690414228
	0.542406051774472
	0.529158765142423
	0.573489756533179
	0.573597395807441
	0.572338694732484
	0.573469411092039
	0.573473545077633

	(75,25,75,75)
	0.573707498786073
	0.560971369181357
	0.554618352956325
	0.573477912320222
	0.573508078115644
	0.573707499848120
	0.573469411092039
	0.573471155791934

	(100,100,100,100)
	0.570600988430025
	0.573674640838852
	0.570760478879798
	0.573467917459482
	0.573466840076974
	0.570600989168718
	0.573469411092039
	0.573469159972678

	(100,25,50,50)
	0.568564057821575
	0.554128266033530
	0.568777053917381
	0.573467774242461
	0.573452144410453
	0.568564100403345
	0.573469411092049
	0.573469120655409

	(100,50,75,25)
	0.565518216818692
	0.563638833791195
	0.619975707389010
	0.573420730823033
	0.570913059789090
	0.565518223740630
	0.573469411091786
	0.573460099107347

	(100,100,25,75)
	0.564140736953714
	0.557947979709193
	0.649267563635975
	0.573403632970132
	0.570823815902432
	0.564140739692464
	0.573469411091793
	0.573456774656146

	(100,75,25,25)
	0.563480718672792
	0.563191483235320
	0.660886202342601
	0.573396271849971
	0.570777294016687
	0.563480720166484
	0.573469411091789
	0.573455219746115


	 (n,m,w)
	
	
	
	
	
	
	
	
	
	Best

	(25,25,25,25)
	MSE
MAPE
	0.001031664846043   0.340432189017184
	0.000315810291998  0.213561443758603
	0.278557759454440   0.835245357206691
	0.000000037199862   0.002004119818895
	0.000002001972043   0.014899842647510
	0.000000003972052
0.000653259283010
	0.000000000753314
0.000376627946378
	0.000000002015772
0.000477184472049
	f Sh
f Sh

	(25,75,100,75)
	MSE
MAPE
	0.001720738541186   0.475992002074101
	0.000252177392213   0.208122714522740
	0.000787244111792   0.307874111956896
	0.000000027775877   0.001894585818147
	0.000000446532379  0.006713726148105
	0.000000000345872
0.000228985868615
	0.000000000753314
0.000376627945771
	0.000000000360076
0.000202727249618
	f Sh
f Sh

	(25,50,25,25)
	MSE
MAPE
	0.002100457774618 0.601229902774567
	0.000307077928264 0.212110618374466
	0.188246541786141   0.830924435487200
	0.000000434529083   0.007922457237650
	0.000020516684722   0.054756882679611
	0.000000047258089   0.002693351759365
	0.000000000753314 0.000376627966587
	0.000000000020808
0.000001796715485
	f Sh
f Sh

	(25,100,100,50)
	MSE
MAPE
	0.000356466005508   0.204139100228732
	0.000251983062096 0.208484086130942
	0.000698774465484   0.286969223783012
	0.000000013261464   0.001237982208825
	0.000000329047089   0.005853684451911
	0.000000000762701
0.000362637369835
	0.000000000753314
0.000376627945771
	0.000000001028211
0.000375301025932
	f Sh
f Sh

	(25,50,75,100)
	MSE
MAPE
	0.003227716462112 0.675574635864064
	0.000258496706305   0.207187964511622
	0.000851849950636   0.315127560653831
	0.000000040219654   0.002376203786019
	0.000000648346621   0.008469969249921
	0.000000000264451
0.000182906403595
	0.000000000753314
0.000376627945814
	0.000000000448271
0.000223811052241
	f Sh
f Sh

	(50,50,50,50)
	MSE
MAPE
	0.000507721020925   0.241824001020449
	0.000268740805707   0.207530982111610
	0.001060068574016   0.305016694912215
	0.000000017102973   0.001398626708451
	0.000000221136938   0.005054010702261
	0.000000000839686
0.000376367099444
	0.000000000753314
0.000376627946460
	0.000000001304061
0.000409095916556
	f Sh
f Sh

	(50,75,100,100)
	MSE
MAPE
	0.001583087279119   0.464601807583632
	0.000252856855687   0.208651546236256
	0.000443003131331
0.234195242079952
	0.000000022675317
0.001762023738314
	0.000000117226786   0.003806344936279
	0.000000000505015
0.000303959507916
	0.000000000753314
0.000376627946460
	0.000000000249986
0.000171777293685
	f Sh
f Sh

	(50,50,75,100)
	MSE
MAPE
	0.003098703478934   0.669819627716068
	0.000257399073542   0.206220601975415
	0.000572376407892   0.260282702994002
	0.000000034841216
0.002259425079564
	0.000000293721299   0.006344218807142
	0.000000000360698
0.000247356301209
	0.000000000753314
0.000376627946460
	0.000000000329217
0.000195732852967
	m S h
m  S h

	(50,25,75,75)
	MSE
MAPE
	0.027384971099204  2.188878173409714
	0.000259003366212   0.203264343616420
	0.001001955873968 0.323497261857611
	0.000000133092328   0.004816032624287
	0.000001384672273   0.013626055282810
	0.000000000244216
0.000175546726471
	0.000000000753314   0.000376627945763
	0.000000001943655
0.000549933866030
	f Sh
f Sh

	(50,100,25,50)
	MSE
MAPE
	0.004062142266294   0.872055076613191
	0.000310743884061 0.214787130155494
	0.136776964323467   0.882381474097505
	0.000003057362862   0.022530334395930
	0.000129575474159   0.148657003175632
	0.000000082678756  0.003739515048166
	0.000000000753314
0.000376628005763
	0.000000125548522   0.004592499983664
	f Sh
f Sh

	(75,75,75,75)
	MSE
MAPE
	0.000334831938089 0.198343668059487
	0.000256827451964 0.208158339250867
	0.000520915842874   0.234069565665473
	0.000000012472631   0.001192145441757
	0.000000066375204   0.002762853349715
	0.000000000769403
0.000377769086009
	0.000000000753314
0.000376627946460
	0.000000001147397
0.000396588508847
	f Sh
f Sh

	(75,25,50,100)
	MSE
MAPE
	0.009683925173102  1.235863085441682
	0.000269487837700   0.204652839305424
	0.002090051929706   0.329016085675840
	0.000000071526690   0.003384139722257
	0.000001531765081   0.014568047538017
	0.000000000248868
0.000191575971277
	0.000000000753314
0.000376627945724
	0.000000000892345
0.000335342729597
	f Sh
f Sh

	(75,100,100,75)
	MSE
MAPE
	0.000254825088931  0.173650095632129
	0.000252503308482   0.209002550604886
	0.000369817486128   0.206248355676369
	0.000000009893508   0.001075258558746
	0.000000031364903   0.001920647686181
	0.000000000758189
0.000376659730396
	0.000000000753314
0.000376627946460
	0.000000001023322
0.000384326688640
	f Sh
f Sh

	(75,50,100,25)
	MSE
MAPE
	0.008875848436001   1.228804084946578
	0.000250825127483   0.206387747066764
	0.000433769233750   0.233969378804711
	0.000000075159862   0.003603505381014
	0.000000299051220   0.006778722891903
	0.000000000430451
0.000280801720250
	0.000000000753314
0.000376627946460
	0.000000000683898
0.000309501989167
	f Sh
f Sh

	(75,25,75,75)
	MSE
MAPE
	0.027748068760390  2.204200463046140
	0.000259211884874 0.203388278507191
	0.001014607303907   0.302929239726606
	0.000000132677633   0.004814632358507
	0.000001383250610   0.013613104376255
	0.000000000270825
0.000202238643039
	0.000000000753314
0.000376627945677
	0.000000001925300
0.000549108259428
	f Sh
f Sh

	(100,100,100,100)
	MSE
MAPE
	0.000239331964549   0.167763533275518
	0.000251137596423 0.208301240709127
	0.000371571223739   0.203314085838426
	0.000000009510623   0.001049592934685
	0.000000026083009
0.001741844716873
	0.000000000756536
0.000376807307689
	0.000000000753314
0.000376627946460
	0.000000001013463
0.000384391713529
	f Sh
f Sh

	(100,25,50,50)
	MSE
MAPE
	0.009656875838202 1.234151624925700
	0.000269874653216   0.204508007951226
	0.001685115028807   0.327007450646479
	0.000000071009407   0.003368349052086
	0.000001527185684   0.014492950428304
	0.000000000323156
0.000231147752791
	0.000000000753314
0.000376627945722
	0.000000000880482
0.000332481425395
	m S h
m S h

	(100,50,75,25)
	MSE
MAPE
	0.002986652659439 0.659349467524488
	0.000256819928359   0.206262646637216
	0.000541032439506 0.242965929262919
	0.000000032352141   0.002188016286428
	0.000000242000429 0.005886899658686
	0.000000000532592   0.000314442918647
	0.000000000753314  0.000376627946460
	0.000000000279063
0.000181570348299
	f Sh
f Sh

	(100,100,25,75)
	MSE
MAPE
	0.004078639297250  0.874048263602098
	0.000310457268333   0.214898576215432
	0.061769273638750  0.890893007602959
	0.000003071557907   0.022607262779795
	0.000130206560611   0.149132985878829
	0.000000024317992   0.002046995207661
	0.000000000753314
0.000376628005824
	0.000000126157753   0.004608078106713
	f Sh
f Sh

	(100,75,25,25)
	MSE
MAPE
	0.003419265094647
0.796481323727637
	0.000309777942376   0.214253670405491
	0.746930076024322  1.072404001296361
	0.000001469444094
0.015426704980271
	0.000066442251728 0.104883290474829
	0.000000013164141
0.001503880529256
	0.000000000753314  0.000376627986582
	0.000000062866584 0.003227831832418
	f Sh
f Sh


Table (4-48): MSE and MAPE value of =0.57355509012, =2, =4 , =4 and=3



Table(4-49) : Estimation value =0.43813131313, =5, =3, =2 and=1

	(n,m,w)
	
	
	
	
	
	
	
	

	(25,25,25,25)
	0.438175519175801
	0.446332046256207
	0.434225837876937
	0.438104568678367
	0.438110140103346
	0438103946698126
	0.438103681532686
	0.438103848221193

	(25,75,100,75)
	0.438519536637299
	0.442656185672092
	0.430666859816538
	0.438108017524723
	0.438148722470998
	0.438104106363482
	0.438103681532684
	0.438104513628270

	(25,50,25,25)
	0.438825772157880
	0.442441047344590
	0.436900559353504
	0.438110216184989
	0.438170973585695
	0.438105361696379
	0.438103681532691
	0.438104949320644

	(25,100,100,50)
	0.438160858346108
	0.445105772307318
	0.434058293117729
	0.438105360143908
	0.438131197187095
	0.438103293874543
	0.438103681532684
	0.438103988823403

	(25,50,75,100)
	0.438872121446517
	0.443308022095599
	0.436564060876171
	0.438110430336918
	0.438159874287074
	0.438104917155865
	0.438103681532684
	0.438104990788163

	(50,50,50,50)
	0.438069876087719
	0.444601529213485
	0.438080961953075
	0.438103773047701
	0.438103999630034
	0.438103688356821
	0.438103681532652
	0.43803698644350

	(50,75,100,100)
	0.438333513286537
	0.445062972165784
	0.431696949110451
	0.438105749703516
	0.438115469026032
	0.438103826912557
	0.438103681532652
	0.438104096826831

	(50,50,75,100)
	0.434846212129658
	0.442464546946283
	0.438675647195040
	0.438102460058591
	0.438097954947750
	0.438103567841419
	0.438103681532652
	0.438103451777976

	(50,25,75,75)
	0.438466995190248
	0.446705398252028
	0.430214304163005
	0.438106854026397
	0.438136820370850
	0.438104587178307
	0.438103681532667
	0.438104305004824

	(50,100,25,50)
	0.438030790654976
	0.442460509518405
	0.438444082687755
	0.438103586931338
	0.438112569179072
	0.438103733739006
	0.438103681532662
	0.438103660973569

	(75,75,75,75)
	0.438107241677523
	0.442194597255018
	0.438063219822069
	0.438103848741577
	0.438104075648022
	0.438103686835966
	0.438103681532652
	0.438103711491450

	(75,25,50,100)
	0.438698239218588
	0.445768464582121
	0.449314782516782
	0.438107961218308
	0.438140146582252
	0.438104314547472
	0.438103681532670
	0.438104522875638

	(75,100,100,75)
	0.434868202933701
	0.443489034900463
	0.436101807048417
	0.438102503300854
	0.438099548335455
	0.438103608847667
	0.438103681532652
	0.438103455749933

	(75,50,100,25)
	0.433725769684308
	0.441654877004976
	0.463496021782988
	0.438093823436373
	0.438006001996223
	0.438102420850961
	0.438103681532635
	0.438101790512800

	(75,25,75,75)
	0.438364930386227
	0.446063946149969
	0.432203251400671
	0.438105965905737
	0.438129289027085
	0.438104162199237
	0.438103681532667
	0.438104125610030

	(100,100,100,100)
	0.438108623730636
	0.446482419849018
	0.438013076915929
	0.438103851109888
	0.438103969215255
	0.438103684421254
	0.438103681532652
	0.438103710540923

	(100,25,50,50)
	0.438211530771844
	0.443468719049847
	0.436132174312872
	0.438104492925211
	0.438119770813695
	0.438103925584557
	0.438103681532667
	0.438103822422533

	(100,50,75,25)
	0.433653589125976
	0.443770082425946
	0.464281220068411
	0.438093076256680
	0.438002430421704
	0.438102708632361
	0.438103681532627
	0.438101646579072

	(100,100,25,75)
	0.438231634658909
	0.443260727258218
	0.438047653389573
	0.438104644423933
	0.438118802850190
	0.438103830337358
	0.438103681532662
	0.438103855727892

	(100,75,25,25)
	0.433990784294426
	0.446021743370758
	0.463833306628040
	0.438095166487605
	0.438021781990693
	0.438102879237914
	0.438103681532639
	0.438102036971142




	(n,m,w)
	
	
	
	
	
	
	
	
	
	Best

	(25,25,25,25)
	MSE
MAPE
	0.00011935797153
0.00905133947226
	0.000112870737888   0.010581137502298
	0.004954701050057  0.013149933603049
	0.000000005118248   0.000059235563339
	0.000000249445171   0.000400018013913
	0.000000000995473   0.000028575015864
	0.000000000583182  0.000025284974795
	0.000000000748999   0.000026158587441
	f Sh
f Sh

	(25,75,100,75)
	MSE
MAPE
	0.00005299848349   0.00607863581042
	0.000111118659665   0.010695766258466
	0.000109507561331   0.008277775319181
	0.000000002700105   0.000043109815224
	0.000000055135229   0.000181026669401
	0.000000000621505   0.000025729786745
	0.000000000583182   0.000025284974812
	0.000000000686699   0.000026167612815
	f Sh
f Sh

	(25,50,25,25)
	MSE
MAPE
	0.00005893541362  0.00643841054702
	0.000108302016278 0.010541905503494
	0.000409613582479   0.011142570742506
	0.000000003038411 0.000045996715002
	0.000000068273191   0.000206076640945
	0.000000000709253   0.000027044161992
	0.000000000583182 0.000025284974819
	0.000000000716199   0.000026625211724
	f Sh
f Sh

	(25,100,100,50)
	MSE
MAPE
	0.00006818371271 0.00684163857279
	0.000113424947242   0.010807882731075
	0.003313017021750
0.008555622370821
	0.000000003022304   0.000045877487328
	0.000000066444048   0.000204381581648
	0.000000000601096   0.000024892149462
	0.000000000583182   0.000025284974811
	0.000000000678340   0.000025702418604
	f Sh
f Sh

	(25,50,75,100)
	MSE
MAPE
	0.00004876921044 0.00584187048177
	0.000109685599843  0.010627084717571
	0.000164202401303 0.010436643363000
	0.000000002739976   0.000043206682081
	0.000000056185444   0.000182054318371
	0.000000000669659  0.000026578713305
	0.000000000583182  0.000025284974812
	0.000000000705733   0.000026660987121
	f Sh
f Sh

	(50,50,50,50)
	MSE
MAPE
	0.00005803990005   0.00636709127907
	0.000110708575248
0.010770367777238
	0.000088478609983   0.007720248433080
	0.000000002516570 0.000042794960810
	0.000000026632743   0.000135853954716
	0.000000000593847   0.000025292119883
	0.000000000583182 0.000025284974792
	0.000000000649282   0.000025347234480
	f Sh
f Sh

	(50,75,100,100)
	MSE
MAPE
	0.00003627333885
0.00504538698172
	0.000110005956358 0.010798156222639
	0.000064458263896   0.006593657698785
	0.000000001979628   0.000037837147209
	0.000000009257513   0.000078510871215
	0.000000000592277   0.000025437192340
	0.000000000583182 0.000025284974792
	0.000000000642972   0.000025720646263
	f Sh
f Sh

	(50,50,75,100)
	MSE
MAPE
	0.00005866499371 0.00634878911729
	0.000111122936287  0.010788074226910
	0.000083455509720   0.007526827880203
	0.000000002507979   0.000042433941790
	0.000000026807661   0.000134588208751
	0.000000000588215   0.000025165936248
	0.000000000583182 0.000025284974792
	0.000000000639147   0.000025107914564
	f Sh
f Sh

	(50,25,75,75)
	MSE
MAPE
	0.00004921132220 0.00587234991363
	0.000109281596929   0.010660097066573
	0.000105147415660 0.008383272749875
	0.000000002443755   0.000041845973115
	0.000000030300955   0.000139551453965
	0.000000000643835   0.000026233215843
	0.0000000005831820.000025284974804
	0.000000000669341   0.000025955034643
	f Sh
f Sh

	(50,100,25,50)
	MSE
MAPE
	0.00006023500613
0.00647520620836
	0.000111918102498
0.010843503532006
	0.000086874773788
0.007708998398010
	0.000000002607168   0.000043390912322
	0.000000033395934   0.000150990503823
	0.000000000597003   0.000025339636545
	0.000000000583182  0.000025284974801
	0.000000000650678   0.000025316397540
	f Sh
f Sh

	(75,75,75,75)
	MSE
MAPE
	0.00003958651211   0.00525400005401
	0.000110638341283   0.010852978365347
	0.000054851157399   0.006148762201238
	0.000000001942635   0.000037946088635
	0.000000008231538   0.000076419850211
	0.000000000584782   0.000025290527493
	0.000000000583182  0.000025284974792
	0.000000000627598   0.000025321161774
	f Sh
f Sh

	(75,25,50,100)
	MSE
MAPE
	0.00003834611497
0.00517437018484
	0.000107453173719  0.010621286686418
	0.000096364351943   0.008108777000392
	0.000000002188236   0.000039780097588
	0.000000024291830   0.000121324500770
	0.000000000619547   0.000025947762299
	0.000000000583182   0.000025284974804
	0.000000000667242   0.000026166475765
	f Sh
f Sh

	(75,100,100,75)
	MSE
MAPE
	0.00003905590854
0.00519393093798
	0.000111126373394   0.010885219448804
	0.000052122328866   0.006010231912993
	0.000000001861095   0.000036977815055
	0.000000007614312   0.000073087085105
	0.000000000580843   0.000025208871160
	0.000000000583182  0.000025284974792
	0.000000000614409   0.000025056289041
	m S h
m S h

	(75,50,100,25)
	MSE
MAPE
	0.00010560065533
0.00839397574724
	0.000117070394230 0.011031354722469
	0.000200578039487   0.011476135052483
	0.000000003888263 0.000051784185579
	0.000000189515030   0.000337890459425
	0.000000000556294   0.000024006498775
	0.0000000005831820.000025284974751
	0.000000000623493   0.000024064146289
	m S h
m S h

	(75,25,75,75)
	MSE
MAPE
	0.00004660445136  0.00570116542536
	0.000109286389958   0.010706124297552
	0.000078896403699   0.007242614681150
	0.000000002300076 0.000040644895941
	0.000000026018820   0.000127078302667
	0.000000000612677   0.000025788248636
	0.000000000583182 0.000025284974803
	0.000000000656706   0.000025760584227
	f Sh
f Sh

	(100,100,100,100)
	MSE
MAPE
	0.00002947501959  0.00451467383014
	0.000111255482045  0.010923623972530
	0.000040945195961   0.005312121528901
	0.000000001668987   0.000035204513304
	0.000000003721282   0.000051544442712
	0.000000000583631   0.000025287999214
	0.000000000583182  0.000025284974792
	0.000000000615845   0.000025316730293
	f Sh
f Sh

	(100,25,50,50)
	MSE
MAPE
	0.00005826356041
0.00636552797659
	0.000110048808094   0.010742562091397
	0.000081299443177   0.007439597842999
	0.000000002596231
0.000043358052125
	0.000000038655612   0.000159760626637
	0.000000000599447   0.000025540505203
	0.000000000583182 0.000025284974804
	0.000000000656233   0.000025485937581
	f Sh
f Sh

	(100,50,75,25)
	MSE
MAPE
	0.00010599874579 0.00840473384550
	0.000116963322067
0.011039437403002
	0.000210528233345   0.011852788684918
	0.000000003920689   0.000051783898955
	0.000000195872240   0.000342326472449
	0.000000000555756   0.000024278209194
	0.000000000583182  0.000025284974751
	0.000000000618735
0.000023948155090
	m S h
m S h

	(100,100,25,75)
	MSE
MAPE
	0.00004011614735
0.00528597009684
	0.000110569899777 0.010867390356012
	0.000056076204725   0.006209790146098
	0.000000002023763   0.000038742017065
	0.000000015144587   0.000099465483876
	0.000000000591720   0.000025440778223
	0.000000000583182
0.000025284974800
	0.000000000635574   0.000025470478754
	f Sh
f Sh

	(100,75,25,25)
	MSE
MAPE
	0.00010479395782
0.00839568431029
	0.000114996943280   0.010951836128901
	0.000214789356082   0.011773117595699
	0.000000003974447   0.000052544149638
	0.000000194604188   0.000345874428325
	0.000000000563706   0.000024451823147
	0.0000000005831820.000025284974759
	0.000000000635789   0.000024334328466
	m S h
m S h


Table (4-50): MSE and MAPE value of =0.43813131313, =5, =3, =2 and=1



Table(4-51) : Estimation value =0.59361049573, =2.1, =1.5, =1.8 and=1.3
	(n,m,w)
	
	
	
	
	
	
	
	

	(25,25,25,25)
	0.593265447919590
	0.506328261324107
	0.539621146085729
	0. 59308675540726
	0. 593077663771425
	0. 593087817296787
	0. 593088272679171
	0. 593087986231225

	(25,75,100,75)
	0.550983026461877
	0.500434898570307
	0.512498323067801
	0. 59323426545313
	0. 593337760567624
	0. 593098527756673
	0. 593088272679175
	0. 593113226328201

	(25,50,25,25)
	0.065670363228936
	0.517739511088302
	0.549725202199007
	0.594515880300880
	0.520851599900439
	0.594914155205215
	0. 593088272677627
	0. 593980633423824

	(25,100,100,50)
	0. 59356476408498
	0.492670433781773
	0.514497208096462
	0. 59308829133591
	0. 593081517271589
	0. 593088274907505
	0. 593088272679175
	0. 593088276915182

	(25,50,75,100)
	0.563263323221392
	0.493025184755119
	0.509727570837416
	0. 59327918654140
	0. 593561281160278
	0. 593107396881752
	0. 593088272679175
	0. 593122405092745

	(50,50,50,50)
	0. 59343383287021
	0.493170457602461
	0. 59345725954312
	0. 59308880836301
	0. 593090315412909
	0. 593088311377166
	0. 593088272679175
	0. 593088370082799

	(50,75,100,100)
	0.453308062650949
	0.500526129784155
	0.518012478917018
	0. 59323720503820
	0. 593350412499326
	0. 593093510835286
	0. 593088272679175
	0. 593113731375449

	(50,50,75,100)
	0.465467503710038
	0.097553888051882
	0.515619225488080
	0. 59328208812991
	0. 593577525854676
	0. 593098015303247
	0. 593088272679175
	0. 593122928134598

	(50,25,75,75)
	0.531343588029794
	0.098694645159324
	0.499357699097243
	0. 59348503372847
	0.526237958214862
	0. 593111093402813
	0. 593088272679280
	0. 593159258105116

	(50,100,25,50)
	0.427944528653872
	0.504739858688399
	0.566332644155315
	0.593423486072245
	0.913421506986614
	0.594837675271771
	0. 593088272674763
	0. 593773414479098

	(75,75,75,75)
	0.525228311081406
	0.505894994341257
	0. 59358216156036
	0. 59308817196296
	0. 593088049282011
	0. 593088269354484
	0. 593088272679175
	0. 593088254008570

	(75,25,50,100)
	0.595851207513492
	0.494042983580875
	0.407499801366311
	0. 59338050957983
	0.596317654689812
	0. 593104449825351
	0. 593088272679278
	0. 593142091218975

	(75,100,100,75)
	0.524991307195879
	0.496371585009463
	0.524920731244860
	0. 59308809952458
	0. 593087808470105
	0. 593088268625427
	0. 593088272679175
	0. 593088242074550

	(75,50,100,25)
	0.592649731674919
	0.498633384580834
	0.509930503625761
	0. 59338370657229
	0. 593627160905300
	0. 593095411156487
	0. 593088272679175
	0. 593138766069861

	(75,25,75,75)
	0.532794976669392
	0.489355647880984
	0.499315338136964
	0. 59348667868119
	0.596246378160280
	0. 593103553303754
	0. 593088272679282
	0. 593159554904345

	(100,100,100,100)
	0. 59318881147871
	0.500594859046798
	0. 59311844801957
	0. 59308832292630
	0. 593088361988409
	0. 593088273478536
	0. 593088272679175
	0. 593088280794868

	(100,25,50,50)
	0.595722267652718
	0.505658914560755
	0.506839078341437
	0. 59337952236803
	0.596311590285099
	0. 593100312253897
	0. 593088272679276
	0. 593141908082430

	(100,50,75,25)
	0.566296008636349
	0.104915505272475
	0.516223818490307
	0. 59328151656528
	0. 593576031948083
	0. 593093104484788
	0. 593088272679175
	0. 593122820137155

	(100,100,25,75)
	0.427759282469204
	0.493955653583518
	0.564485959234608
	0.593413883710277
	0.513365906128279
	0.594963421836949
	0. 593088272674740
	0. 593771599794292

	(100,75,25,25)
	0.440844177693134
	0.499127621751235
	0.553892885665647
	0.593968609912300
	0.517048135693704
	0. 593004797580278
	0. 593088272676204
	0. 593877146320372





Table (4-52): MSE and MAPE value of =0.59361049573, =2.1, =1.5, =1.8 and=1.3


	(n,m,w)
	
	
	
	
	
	
	
	
	
	Best

	(25,25,25,25)
	MSE
MAPE
	0.001395793829137  0.233749509902102
	0.000752064334621   0.207453683411291
	0.944822098302183   0.525387180773095
	0.000000052616560
0.001383122997003
	0.000002875835487   0.010248187822139
	0.000000005056656
0.000432606259330
	0.000000000398099
0.000159481353345
	0.000000002242041
0.000292112057974
	f Sh
f Sh

	(25,75,100,75)
	MSE
MAPE
	0.001206037584791 0.226654727014339
	0.000672004793226   0.203398205374684
	0.031557913470670   0.220056063335169
	0.000000027208852   0.001090830583395
	0.000000107696643   0.002102633078591
	0.000000000180658
0.000090870652063
	0.000000000398099
0.000159481353322
	0.000000000374652
0.000121036349388
	f Sh
f Sh

	(25,50,25,25)
	MSE
MAPE
	0.004021578839249
0.476936846718856
	0.000765327339991 0.209885302064979
	0.190718955614602   0.446706737300672
	0.000000461685604   0.004749213778683
	0.000023185813042   0.034044924947445
	0.000000046816739 0.001551368418080
	0.000000000398099
0.000159481365686
	0.000000020206368  0.001020490220576
	f Sh
f Sh

	(25,100,100,50)
	MSE
MAPE
	0.000346066092857   0.118665024442688
	0.000670925173279   0.203426738637858
	0.100451236668752   0.242835578118909
	0.000000013012919
0.000719127985783
	0.000000037563389 0.001221600890631
	0.000000000456432
0.000159844865052
	0.000000000398099
0.000159481353321
	0.000000000764008 0.000183408555497
	f Sh
f Sh

	(25,50,75,100)
	MSE
MAPE
	0.002302016249331   0.319457883635805
	0.000678936492649   0.203289779457772
	0.129064413758770 0.278785906374503
	0.000000044324008  0.001420064029372
	0.000000382717975   0.003957640214880
	0.000000000281342
0.000104820781697
	0.000000000398099
0.000159481353322
	0.000000000703506
0.000163511445530
	f Sh
f Sh

	(50,50,50,50)
	MSE
MAPE
	0.000690727707638   0.166394955754709
	0.000683286006566   0.202468856211241
	0.001082378515275   0.201238371804069
	0.000000023513125
0.000956264166901
	0.000000312347279   0.003488150323642
	0.000000000520555
0.000162316320414
	0.000000000398099
0.000159481353313
	0.000000001177297
0.000219090747704
	f Sh
f Sh

	(50,75,100,100)
	MSE
MAPE
	0.001313031621064
0.239398810170816
	0.000654441608100  0.200972580825241
	0.000614024920291   0.159189629830718
	0.000000027832636   0.001107801500695
	0.000000112657032
0.002164003173307
	0.000000000237891
0.000117723680866
	0.000000000398099
0.000159481353313
	0.000000000376137
0.000121216818415
	f Sh
f Sh

	(50,50,75,100)
	MSE
MAPE
	0.002442518233256
0.332600604419142
	0.000664668428301   0.201378526385336
	0.000947581469539   0.187154815181983
	0.000000045224718 0.001435641199545
	0.000000398006172   0.004043796346585
	0.000000000174333
0.000091674877748
	0.000000000398099  0.000159481353313
	0.000000000715756
0.000164969030300
	f Sh
f Sh

	(50,25,75,75)
	MSE
MAPE
	0.013679053166790   0.849559795777912
	0.000655018247471   0.199048635171217
	0.001786476593235   0.269863573392707
	0.000000169173300   0.003011951901724
	0.000002754346882   0.009962022349716
	0.000000000585801
0.000144204974119
	0.000000000398099
0.000159481352472
	0.000000003551498
0.000408953813397
	f Sh
f Sh

	(50,100,25,50)
	MSE
MAPE
	0.009568879351356   0.776637158510568
	0.000751263669806   0.208618413893312
	0.009327947847075   0.385026793251882
	0.000003217529048   0.013466253194167
	0.000152019228875   0.093412868030877
	0.000000081733756   0.002162526374432
	0.000000000398099
0.000159481388571
	0.000000125886617   0.002676168004443
	f Sh
f Sh

	(75,75,75,75)
	MSE
MAPE
	0.000462401919754   0.136758986133654
	0.000659385033333
0.200835062567844
	0.000647731586448   0.159936039104978
	0.000000016162284
0.000801001295833
	0.000000089363684 0.001882778461649
	0.000000000413910
0.000159507927823
	0.000000000398099
0.000159481353313
	0.000000000900028
0.000195490864337
	f Sh
f Sh

	(75,25,50,100)
	MSE
MAPE
	0.006888730950731  0.570422715250626
	0.000671016806395   0.199626493713934
	0.001785107482315   0.256341153846318
	0.000000102334052   0.002190312358044
	0.000002923304041   0.010474127920871
	0.000000000264755
0.000104484822946
	0.000000000398099
0.000159481352484
	0.000000002129411
0.000289168389118
	f Sh
f Sh

	(75,100,100,75)
	MSE
MAPE
	0.000347063251666   0.118502749984508
	0.000655203398430   0.201239410979034
	0.000488693508956   0.139360672112188
	0.000000013117881
0.000723844569781
	0.000000037271307   0.001219308683219
	0.000000000404768
0.000159513755232
	0.000000000398099
0.000159481353313
	0.000000000768173
0.000183743682121
	f Sh
f Sh

	(75,50,100,25)
	MSE
MAPE
	0.005531356070026  0.540480158478532
	0.000648969322737   0.199713613974234
	0.000852671676588  0.188957134339501
	0.000000089388128  0.002202671439161
	0.000000433420786   0.004289259239926
	0.000000000192800
0.000103777099148
	0.000000000398099
0.000159481353313
	0.000000001379514
0.000249432351481
	f Sh
f Sh

	(75,25,75,75)
	MSE
MAPE
	0.013924606960025   0.861054901744185
	0.000644174323420 0.197222814230853
	0.001779301548110  0.268037550079346
	0.000000170500784  0.003025009527920
	0.000002784311709   0.009983141042815
	0.000000000277908
0.000106600506936
	0.000000000398099
0.000159481352457
	0.000000003585177
0.000411038723110
	f Sh
f Sh

	(100,100,100,100)
	MSE
MAPE
	0.000343631287868   0.117487855401465
	0.000650527801919   0.200524585117176
	0.000497016198420  0.138896651856421
	0.000000012989554
0.000718038777611
	0.000000036901710   0.001209771174037
	0.000000000401684
0.000159474963957
	0.000000000398099
0.000159481353313
	0.000000000763167
0.000183290737392
	f Sh
f Sh

	(100,25,50,50)
	MSE
MAPE
	0.006846069773812  0.568783956963996
	0.000672204458230  0.199982349927228
	0.001762954444038   0.256438629628322
	0.000000102673453   0.002180815482838
	0.000002968724746   0.010414196969285
	0.000000000208200
0.000096620911800
	0.000000000398099
0.000159481352497
	0.000000002148225
0.000287458160927
	f Sh
f Sh

	(100,50,75,25)
	MSE
MAPE
	0.002524262205533   0.337969339674478
	0.000653371662854   0.199638077091129
	0.000795325286710   0.179640410847923
	0.000000045369577   0.001429113761752
	0.000000400871979   0.004033103025530
	0.000000000246410
0.000121041184375
	0.000000000398099
0.000159481353313
	0.000000000724065
0.000164996109108
	f Sh
f Sh

	(100,100,25,75)
	MSE
MAPE
	0.009601662362747   0.778117846007401
	0.000749405767170   0.208019699544768
	0.009681919299795 0.356609935026692
	0.000003268185858   0.013543005637580
	0.000154044325247   0.093857290116528
	0.000000023172829   0.001157424071445
	0.000000000398099
0.000159481388754
	0.000000127773172   0.002690672924519
	f Sh
f Sh

	(100,75,25,25)
	MSE
MAPE
	0.007331014123662 0.673531966761919
	0.000751625817237  0.208483231055480
	0.025313256509972
0.317406773860253
	0.000001517064644 0.009109068054700
	0.000074579695257 0.064424936150671
	0.000000011874308
0.000826704462134
	0.000000000398099
0.000159481377060
	0.000000061236534
0.001847031141661
	f Sh
f Sh



Table(4-53) : Estimation value =0.01855135205, =4, =5.2, =5 and=3.5
	(n,m,w)
	
	
	
	
	
	
	
	

	(25,25,25,25)
	0.018782921527721
	0.0192932042815009
	0.018842255564587
	0.018718343487762
	0.0187228938076093
	0.0187178366358555
	0.018717620613341
	0.0187177564054013

	(25,75,100,75)
	0.023348912834904
	0.0180007331750054
	0.015427049604841
	0.018743646651673
	0.0187744809672812
	0.0187195012414037
	0.018717620613345
	0.0187221010355957

	(25,50,25,25)
	0.093414523217772
	0.0206390607449518
	0.022239710269954
	0.018622765644460
	0.0180224470850974
	0.0186886383062355
	0.018717620613086
	0.0186997796292648

	(25,100,100,50)
	0.018635004215422
	0.0190863522953631
	0.016049642933628
	0.018719056897865
	0.0187312137050204
	0.0187177332546737
	0.018717620613345
	0.0187179022981210

	(25,50,75,100)
	0.025387549487940
	0.0190064288830543
	0.015557245183053
	0.018750792040732
	0.188091892045860
	0.0187210012056685
	0.187176206133450
	0.0187235634170209

	(50,50,50,50)
	0.018728742791964
	0.0201449078560639
	0.018755319330654
	0.018717729151872
	0.0187180169039420
	0.0187176285751946
	0.018717620613342
	0.0187176406167111

	(50,75,100,100)
	0.023509456167461
	0.0178760245093878
	0.017092628662329
	0.018742722633976
	0.0187631552612567
	0.0187185072195762
	0.018717620613342
	0.0187219180930863

	(50,50,75,100)
	0.025579200044459
	0.0171137251382856
	0.017125609893840
	0.018750017157630
	0.0187993787250928
	0.0187192486013495
	0.018717620613342
	0.0187234127576684

	(50,25,75,75)
	0.037286387379029
	0.0183353773138967
	0.014983723792663
	0.018782921570019
	0.0188972262110467
	0.0187212681641305
	0.018717620613351
	0.0187292885958210

	(50,100,25,50)
	0.037647720238723
	0.0171032000791687
	0.024262580792315
	0.018437139843812
	0.0167718621399354
	0.186753000277384
	0.018717620612594
	0.0186645086673565

	(75,75,75,75)
	0.018713442348125
	0.0196920194138763
	0.018705487240424
	0.018717607526289
	0.0187175894561679
	0.187176202011438
	0.018717620613342
	0.0187176182823542

	(75,25,50,100)
	0.030593156047494
	0.0188341505133178
	0.016796690866481
	0.018765060098473
	0.0189089047092930
	0.0187201834593710
	0.018717620613351
	0.0187263461329556

	(75,100,100,75)
	0.018705109184124
	0.0165357454340635
	0.018342326809154
	0.018717708871843
	0.187182085399976
	0.0187176233382046
	0.018717620613342
	0.0187176410969395

	(75,50,100,25)
	0.030543715311120
	0.0170346552473618
	0.016643476665076
	0.018767273007826
	0.0188075369581140
	0.0187188233830284
	0.018717620613342
	0.0187261035247784

	(75,25,75,75)
	0.037274564896030
	0.0173812409604539
	0.015397450878566
	0.018782329967872
	0.0188938063112623
	0.0187199958805228
	0.018717620613351
	0.0187291756832265

	(100,100,100,100)
	0.018735190701817
	0.0161801021998810
	0.018679351687480
	0.018717733026185
	0.0187178119825751
	0.0187176225189153
	0.018717620613342
	0.0187176397644193

	(100,25,50,50)
	0.030553231777917
	0.0193499515904495
	0.016936192682319
	0.018764696701879
	0.0189063346948166
	0.0187195122581694
	0.018717620613351
	0.0187262736230325

	(100,50,75,25)
	0.025496865488752
	0.0163610033232582
	0.017941979701498
	0.018748860996146
	0.0187944487183886
	0.0187183912807895
	0.018717620613342
	0.0187231936692822

	(100,100,25,75)
	0.037620004239597
	0.0148513737189898
	0.024911077409125
	0.018438648109442
	0.0167827819913591
	0.0186967971139802
	0.018717620612600
	0.0186647959410699

	(100,75,25,25)
	0.056196234055439
	0.0182968520186581
	0.024288524562026
	0.018530147195726
	0.0173811992773673
	0.0187036402155305
	0.018717620612842
	0.0186822354052141





Table (4-54): MSE and MAPE value of =0.01855135205, =4, =5.2, =5 and=3.5

	(n,m,w)
	
	
	
	
	
	
	
	
	
	Best

	(25,25,25,25)
	MSE
MAPE
	0.002716192509863   0.221492079964137
	0.000564593249293  0.098938337568679
	0.120776365156407  0.403314851715803
	0.000000106184159   0.001332804658819
	0.000005831665575   0.009904682160108
	0.000000009481820  0.000398781839581
	0.000000000020006   0.000023897224705
	0.000000003761228
0.000251530134481
	f Sh
f Sh

	(25,75,100,75)
	MSE
MAPE
	0.003168476422017
0.257864292813066
	0.000175952372758   0.055867678377059
	0.021460767629333   0.233144921385618
	0.000000096778897
0.001448571530102
	0.000000782339686 0.003629671042215
	0.000000000746600
0.000126585715774
	0.000000000020006
0.000023897224902
	0.000000003272489
0.000267961629628
	f Sh
f Sh

	(25,50,25,25)
	MSE
MAPE
	0.009888871544505  0.502268183185249
	0.000464874176165 0.090098029369038
	0.840241577815897   0.434536829658159
	0.000001182872031  0.005056447214600
	0.000062094779664  0.037151794376470
	0.000000106256046   0.001525533879052
	0.000000000020006
0.000023897211067
	0.000000040623916   0.000932102014072
	f Sh
f Sh

	(25,100,100,50)
	MSE
MAPE
	0.000815974586069   0.121898084345547
	0.000162217596424   0.053984686600484
	0.005812124106879 0.210263337835069
	0.000000032538847
0.000761494459768
	0.000000463659301   0.002741851721266
	0.000000000187251
0.000058070033531
	0.000000000020006
0.000023897224894
	0.000000001029853
0.000135471313953
	f Sh
f Sh

	(25,50,75,100)
	MSE
MAPE
	0.005895352402734  0.361183397772421
	0.000225023420675
0.063397452623169
	0.009528110464374
0.240786492648633
	0.000000144551780   0.001811459787619
	0.000001486227193   0.005246310518543
	0.000000002034547
0.000207505240134
	0.000000000020006
0.000023897224891
	0.000000005139403
0.000343552267306
	f Sh
f Sh

	(50,50,50,50)
	MSE
MAPE
	0.001382948109132
0.159367312285431
	0.000262378336976   0.068576117879294
	0.002420848751477 0.199541769741874
	0.000000048081931   0.000922124603000
	0.000000647523510  0.003383717353822
	0.000000000278339
0.000071014600946
	0.000000000020006   0.000023897224604
	0.000000001648649
0.000171442515892
	f Sh
f Sh

	(50,75,100,100)
	MSE
MAPE
	0.003272705850568
0.263573277391900
	0.000159688946133   0.053833300011370
	0.001485667970713  0.166226023999872
	0.000000087731639   0.001393791193707
	0.000000335574622   0.002594695719849
	0.000000000218385
0.000071551250921
	0.000000000020006
0.000023897224604
	0.000000002943817
0.000257306644832
	f Sh
f Sh

	(50,50,75,100)
	MSE
MAPE
	0.006131027364022 0.370791761910142
	0.000204806531606  0.060838171212790
	0.003453155803541   0.187657341705666
	0.000000135385642   0.001768691076309
	0.000000976247129   0.004505271072342
	0.000000000549528
0.000111543968531
	0.000000000020006
0.000023897224604
	0.000000004803613
0.000335283920184
	f Sh
f Sh

	(50,25,75,75)
	MSE
MAPE
	0.037364429558840 0.992133866370455
	0.000296164277808   0.072235101973491
	0.004128455662057 0.261242019667229
	0.000000470742677   0.003512722996892
	0.000005127002367   0.009810289281401
	0.000000002467724   0.000221166918254
	0.000000000020006   0.000023897225233
	0.000000016011384
0.000647281016523
	f Sh
f Sh

	(50,100,25,50)
	MSE
MAPE
	0.022614664860450  0.798860011683764
	0.000419148194361   0.084842307267656
	0.033882697574309   0.389445442805667
	0.000008941137332   0.014961312596295
	0.000421527853428   0.103931889241379
	0.000000200416687   0.002237159232312
	0.000000000020006
0.000023897184780
	0.000000317645244   0.002813707848630
	f Sh
f Sh

	(75,75,75,75)
	MSE
MAPE
	0.000973581590682   0.133075963131931
	0.000175865611119
0.055888969908685
	0.001446680488983
0.157789611590067
	0.000000033817698
0.000775880123141
	0.000000190743537   0.001842043871469
	0.000000000053599
0.000031961776345
	0.000000000020006
0.000023897224604
	0.000000001094788
0.000140093726409
	f Sh
f Sh

	(75,25,50,100)
	MSE
MAPE
	0.016993266782797  0.635656332232890
	0.000334064644029   0.077054719543240
	0.004247831976721
0.244340397299679
	0.000000274212183   0.002560628755426
	0.000005740852191   0.010443349095696
	0.000000001278659
0.000161922200342
	0.000000000020006
0.000023897225241
	0.000000009968986
0.000490358468940
	f Sh
f Sh

	(75,100,100,75)
	MSE
MAPE
	0.000751156736726   0.116873010443418
	0.000136968253400   0.049688139665241
	0.001101835648364  0.141058947516791
	0.000000027876993
0.000705688082651
	0.000000086511382   0.001245746136082
	0.000000000034610
0.000026668211121
	0.000000000020006
0.000023897224604
	0.000000000835775
0.000122733396682
	f Sh
f Sh

	(75,50,100,25)
	MSE
MAPE
	0.015440728370046   0.631877660914841
	0.000175361586971   0.055972896959458
	0.001762473466446   0.179664243644474
	0.000000272797114
0.002676673090934
	0.000001050554884   0.004843379824834
	0.000000000315494 0.000088163110510
	0.000000000020006
0.000023897224604
	0.000000008685540
0.000477112637605
	f Sh
f Sh

	(75,25,75,75)
	MSE
MAPE
	0.037347484776423   0.991463360899313
	0.000279345300841   0.070469981704131
	0.004636263130629   0.247790968037510
	0.000000462249946 0.003481115545424
	0.000004975569680   0.009626609499013
	0.000000001135317
0.000151758246765
	0.000000000020006
0.000023897225214
	0.000000015708736
0.000641248449931
	f Sh
f Sh

	(100,100,100,100)
	MSE
MAPE
	0.000733246992546   0.115545441545605
	0.000133039075570
0.048759213426138
	0.001019938403858  0.134427306240844
	0.000000027451591
0.000701190718598
	0.000000079519213   0.001193262100535
	0.000000000028055   0.000024875131257
	0.000000000020006
0.000023897224604
	0.000000000817459
0.000121235841821
	f Sh
f Sh

	(100,25,50,50)
	MSE
MAPE
	0.016888925016744  0.633648413961591
	0.000328698422593
0.076646421620448
	0.007217972788242   0.243333788113627
	0.000000269526557
0.002542121727571
	0.000005583332921   0.010303684948212
	0.000000000746254
0.000125489236594
	0.000000000020006
0.000023897225209
	0.000000009790307
0.000486627048257
	f Sh
f Sh

	(100,50,75,25)
	MSE
MAPE
	0.006028488365668   0.366273508000719
	0.000195519545633  0.059258929399882
	0.001612248465333
0.169218383200472
	0.000000126874861   0.001707528192915
	0.000000863193317
0.004228101697197
	0.000000000175667
0.000065137411733
	0.000000000020006
0.000023897224604
	0.000000004490641
0.000323619233480
	f Sh
f Sh

	(100,100,25,75)
	MSE
MAPE
	0.022613979274114   0.799008089594058
	0.000412169738430 0.083781183536989
	0.195848595069058
0.429946367056339
	0.000008854433545 0.014880730683429
	0.000417130940272   0.103348475750771
	0.000000047679330   0.001088637184203
	0.000000000020006
0.000023897185093
	0.000000314532432   0.002798359713071
	f Sh
f Sh

	(100,75,25,25)
	MSE
MAPE
	0.017621298058952 0.699761106657889
	0.000427952834073   0.085604017199254
	0.175148076098235   0.401720716039720
	0.000004109727214   0.009992220826946
	0.000205073271232   0.071376912757669
	0.000000021678808 0.000723031682160
	0.000000000020006
0.000023897198030
	0.000000144150769 0.001866623716326
	f Sh
f Sh



Table(4-55) : Estimation value =0.03525615313,  =3, =1.4 , =2 and=4.2
	(n,m,w)
	
	
	
	
	
	
	
	

	(25,25,25,25)
	0.036190477305843
	0.0348527713061261
	0.035341167059761
	0.035710759506386
	0.0357109233766159
	0.0361904697615045
	0.0357108835437006
	0.0357108572184648

	(25,75,100,75)
	0.035734383014469
	0.0379794249707013
	0.042259318592434
	0.035706479557175
	0.0356612365149221
	0.0357343814128149
	0.0357108835436765
	0.0357100377361046

	(25,50,25,25)
	0.035453953474902
	0.0326111675350052
	0.043838706071078
	0.035704524934114
	0.0356483596110152
	0.0354539529473745
	0.0357108835436754
	0.0357096579499569

	(25,100,100,50)
	0.035483126572943
	0.0324618433819814
	0.045446763874718
	0.035704581733995
	0.0356488501794116
	0.0354831262333153
	0.0357108835436769
	0.0357096489088518

	(25,50,75,100)
	0.036499247217849
	0.0373424497443293
	0.031679116816481
	0.035715830062051
	0.0357651851873021
	0.0364992415579939
	0.0357108835437263
	0.0357118264789228

	(50,50,50,50)
	0.036012111618056
	0.0335679542058548
	0.036200811003689
	0.035711318912444
	0.0357125593908928
	0.0360121105570951
	0.0357108835436981
	0.0357109624617981

	(50,75,100,100)
	0.035733063191272
	0.0395921318324165
	0.038384380040220
	0.035709209362798
	0.0357009256245107
	0.0357330628749554
	0.0357108835436981
	0.0357105568114098

	(50,50,75,100)
	0.035706570744901
	0.319742520426352
	0.039925695964256
	0.035708866284261
	0.0356985057945964
	0.0357065705515282
	0.0357108835436981
	0.0357104752823978

	(50,25,75,75)
	0.036650895224425
	0.0363688957205821
	0.029467764596034
	0.035717677046789
	0.0357757495659456
	0.0366508898885932
	0.0357108835437263
	0.0357121838405951

	(50,100,25,50)
	0.035970955448621
	0.0373189952666442
	0.033714233188448
	0.035711911790433
	0.0357191022546318
	0.0359709548062181
	0.0357108835436981
	0.0357110917214564

	(75,75,75,75)
	0.035914106565652
	0.0365645193810274
	0.036081215341521
	0.035711217406469
	0.0357116935899275
	0.0359141062535681
	0.0357108835436981
	0.0357109423246571

	(75,25,50,100)
	0.035722727961517
	0.0368785888527794
	0.037366417199209
	0.035709817018565
	0.0357068854006674
	0.0357227278480741
	0.0357108835436981
	0.0357106745949682

	(75,100,100,75)
	0.036674104770510
	0.0316632003733835
	0.028036313945100
	0.035718053634405
	0.0357786416668061
	0.0366740998300247
	0.0357108835437264
	0.0357122725989589

	(75,50,100,25)
	0.036155018997854
	0.0379740498215456
	0.032345047734260
	0.035713442178191
	0.0357248013408992
	0.0361550181988512
	0.0357108835436981
	0.0357113858965792

	(75,25,75,75)
	0.035955865237057
	0.0376227440636231
	0.034491142183361
	0.035711854382565
	0.0357149381064725
	0.0359558649705781
	0.0357108835436981
	0.0357110771151452

	(100,100,100,100)
	0.035890144832158
	0.0324442767020679
	0.035901987151850
	0.035711198956087
	0.0357114262470847
	0.0358901446797407
	0.0357108835436981
	0.0357109365990873

	(100,25,50,50)
	0.036190477305843
	0.0348527713061261
	0.03534116705976
	0.035710759506386
	0.0357109233766159
	0.0361904697615045
	0.0357108835437006
	0.0357108572184648

	(100,50,75,25)
	0.035734383014469
	0.0379794249707013
	0.042259318592434
	0.035706479557175
	0.0356612365149221
	0.0357343814128149
	0.0357108835436765
	0.0357100377361046

	(100,100,25,75)
	0.035453953474902
	0.0326111675350052
	0.043838706071078
	0.035704524934114
	0.0356483596110152
	0.0354539529473745
	0.0357108835436754
	0.0357096579499569

	(100,75,25,25)
	0.035483126572943
	0.0324618433819814
	0.045446763874718
	0.035704581733995
	0.0356488501794116
	0.0354831262333153
	0.0357108835436769
	0.0357096489088518



	
 (n,m,w)
	
	
	
	
	
	
	
	
	
	Best

	(25,25,25,25)
	MSE
MAPE
	0.00003776345502
0.00431954734142
	0.000002413763265   0.001635196236143
	0.593573946612638   0.026952909869575
	0.000000000718591   0.000022903537564
	0.000000038228866   0.000170438802418
	0.000000000073215   0.000007232703412
	0.00000000001099  0.000003600865667
	0.000000000035099   0.000005066523491
	f S h
f S h

	(25,75,100,75)
	MSE
MAPE
	0.003552318497465   0.189632097036289
	0.000383294589972   0.063338868991896
	0.007315945731491   0.245726990700364
	0.000000130468241  0.001113417797468
	0.000007230318524   0.008303227588465
	0.0000000116001660.000331935369639
	0.000000000010219  0.000000000002897
	0.0000000045805990.000208576128005
	f S h
f S h

	(25,50,25,25)
	MSE
MAPE
	0.001354672365218   0.117357247802478
	0.000161273331851   0.040796051098421
	0.002052813494452   0.141148961538368
	0.000000046910327
0.000682467112293
	0.000000823775806   0.002748377180073
	0.000000000421122
0.000064520419299
	0.000000000010210  0.000000000002811
	0.000000001521587
0.000122795911812
	f S h
f S h

	(25,100,100,50)
	MSE
MAPE
	0.001611883143369   0.128677577716641
	0.000187402935475   0.043818715583884
	0.004933477711196   0.219752674890134
	0.000000057827092
0.000755530414486
	0.000001576991941   0.003817604121708
	0.000000001712122
0.000125527388367
	0.000000000010211  0.000000000002810
	0.000000001929318
0.000137869220600
	f S h
f S h

	(25,50,75,100)
	MSE
MAPE
	0.001737287182241
0.132538441727797
	0.000202156324137
0.045887149046759
	0.002418773540201   0.154180911919532
	0.000000058615656
0.000757867451100
	0.000001190489080   0.003374641676830
	0.000000001018277
0.000099095506753
	0.000000000010225  0.000000000002872
	0.000000001972833
0.000138927582825
	f S h
f S h

	(50,50,50,50)
	MSE
MAPE
	0.001186435898570  0.110257356370532
	0.000145734748542 0.038802949278489
	0.003245320226700  0.180521210445521
	0.000000043164936
0.000654820553566
	0.000000796155682   0.002675685039455
	0.0000000005056370.000069377901848
	0.000000000010202  0.000000000002898
	0.000000001355566
0.000115831688830
	f S h
f S h

	(50,75,100,100)
	MSE
MAPE
	0.001689190668221  0.130778545475569
	0.000207734409887 0.046382580836517
	0.002763767688114   0.156371352032065
	0.000000056571290   0.000746104006713
	0.000000763424262   0.002741664483476
	0.000000000303130
0.000054609791437
	0.000000000010239  0.00033790702816
	0.000000001914365
0.000137237850065
	m S h
m S h

	(50,50,75,100)
	MSE
MAPE
	0.000953490324631   0.098577165896985
	0.000120353067219
0.035141241797065
	0.001572611677667
0.124620553947559
	0.000000034182244   0.000585936241237
	0.000000159175206   0.001265169321894
	0.000000000049058
0.000022229971364
	0.000000000010219  0.000000000002807
	0.000000001024181
0.000101459943965
	f S h
f S h

	(50,25,75,75)
	MSE
MAPE
	0.001644527751151   0.129169670989256
	0.000198526900599   0.045346133199180
	0.002320246781603   0.151161261325904
	0.000000055089155
0.000735904952118
	0.000000719271898   0.002653752296780
	0.000000002855852 0.000052854839300
	0.000000000010250 0.000000000002893
	0.000000001857831
0.000135104344717
	f S h
f S h

	(50,100,25,50)
	MSE
MAPE
	0.001370859202825  0.118409696012277
	0.000168156296524  0.041646226599007
	0.002789466725789   0.163338816714551
	0.000000047604075
0.000688659055265
	0.000000867639527  0.002824595223606
	0.000000000429424
0.000063522133558
	0.0000000000102500.000000000002097
	0.000000001560370
0.000124590356397
	f S h
f S h

	(75,75,75,75)
	MSE
MAPE
	0.001804350298766  0.135072735766017
	0.000208091737565   0.046448526052966
	0.002589005954319   0.157023514203876
	0.000000061039097
0.000773382918924
	0.000001266946456   0.003480222919477
	0.000000000482362
0.000067684951504
	0.000000000010219  0.000000000002815
	0.000000002067103
0.000142266745119
	f S h
f S h

	(75,25,50,100)
	MSE
MAPE
	0.001168363096199  0.109083008453342
	0.000140477774670  0.038117055165710
	0.001548354159205   0.124300786647833
	0.000000039777093
0.000631017264702
	0.000000224567340   0.001499478981501
	0.000000000009565
0.000019899896445
	0.000000000010277  0.00029850882897
	0.000000001264770
0.000112513648289
	m S h
m S h

	(75,100,100,75)
	MSE
MAPE
	0.001181329958860   0.110036040123533
	0.000144800053580   0.038555634659133
	0.003288779520194   0.182424710835355
	0.00000004300310.0006540891521167
	0.000000802075198   0.002678227207915
	0.000000000168994
0.000039259881342
	0.000000000010235  0.000000000001897
	0.000000001352681
0.000115743780849
	f S h
f S h

	(75,50,100,25)
	MSE
MAPE
	0.001128651870685 0.106403466064567
	0.000141958765860   0.038209961740764
	0.001522139800715 0.123511639283006
	0.000000038548243
0.000616309683460
	0.000000203780452 0.001414719815104
	0.000000000034396
0.000018337854950
	0.000000000010293  0.000000000002897
	0.000000001211500
0.000109217705313
	f S h
f S h

	(75,25,75,75)
	MSE
MAPE
	0.003024262875039 0.172318913758269
	0.000336381391976   0.059597949232741
	0.006261526311967   0.245756341565135
	0.000000106511006   0.000983023717752
	0.000005468478626   0.006928127690570
	0.000000000005384
0.000091406946733
	0.000000000010277  0.00084912242897
	0.000000003707315
0.000183074738244
	m S h
m S h

	(100,100,100,100)
	MSE
MAPE
	0.001323305733015   0.116699767250875
	0.000163797033280   0.041097378473431
	0.002366688211752 0.150922731780488
	0.000000045907098  0.000679151870085
	0.000000811222558   0.002745837613681
	0.000000000170030 0.000040048614093
	0.000000000010218  0.000000000002887
	0.000000001495814
0.000122503390085
	f S h
f S h

	(100,25,50,50)
	MSE
MAPE
	0.000855402509526   0.093080284526300
	0.000110363464653   0.033697378710418
	0.001151552878849 0.107156522083287
	0.000000003122488
0.000055881740519
	0.000000090526912
0.000951534613973
	0.000000000228967 0.000009469850408
	0.000000000010251  0.000000000002897
	0.000000000905862
0.000095176891659
	f S h
f S h

	(100,50,75,25)
	MSE
MAPE
	0.001772460953456   0.134782305788915
	0.000211235369048   0.046847314908406
	0.002672596870477   0.161023780348553
	0.000000059738480
0.000771407072817
	0.000001241005633   0.003467489979671
	0.000000000132588
0.000035978669110
	0.000000000010712  0.000000000002890
	0.000000002022825
0.000141880673731
	f S h
f S h

	(100,100,25,75)
	MSE
MAPE
	0.003127516633630   0.173144713138725
	0.000337477377629   0.059353181988081
	0.006867873732732   0.248782124913130
	0.000000111737515
0.000990891680672
	0.000005778598742   0.007027018815517
	0.000000000062671
0.000069202634550
	0.000000000030212  0.00076933102897
	0.000000003892145
0.000184628586876
	m S h
m S h

	(100,75,25,25)
	MSE
MAPE
	0.001303986725199   0.114527869189015
	0.000156462656234 0.040321509576113
	0.001881649067632  0.135997491677028
	0.000000045403197
0.000666925389307
	0.000000794526043 0.002697932756397
	0.000000000077460
0.000026593517366
	0.000000000010299 0.000000000002899
	0.000000001466099
0.000119714986299
	f S h
f S h


Table (4-56): MSE and MAPE value of =0.03525615313, =3, =1.4 , =2 and=4.2
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Chapter Five
Conclusions and Recommendations
This thesis has discussed the theoretical and experimental side as well as some conclusions and recommendations are provided.
5.1 Conclusions 
Estimates have shown system reliability of five types, in the stress-strength model, when stress and strength follows the two-parameter, Rayleigh-Pareto distribution, this distribution is flexible in life reliability tests. Where the models are used (single) model  bounded model , multi-component model , series model ,) are used to evaluate and verify the performance of the proposed methods: MLE, LS and PE, and the shrinkage estimators (i.e. the shrinkage weight function estimation, the beta shrinkage factor, the modified shrinkage weight function, shrinkage function estimation, and constant shrinkage estimation). The mean squares error MSE and the mean absolute percentage error MAPE criteria are used. The Monte Carlo simulation was used for comparison and verification of the performance of the above methods, using different samples (25,50,75,100). Tables (1 – 4) to (4 – 56) illustrated the comparison of the different approaches with the different models in order to obtain a better estimator of the system reliability for each (S-S) model .
1 . First (single) model for one stress and strength  (: Through the given results in from chapter four, we notice that, the performance of the shrinkage estimator  has an appropriate behavior and an effective estimator depending on the values ​​of MSE, MAPE and the parameters values ​​(, ). However, ,  ,, ,,  and  have come next, respectively.
2 . Second (bounded) model for two stress – one strength  Through the results, given results in chapter four, we notice that, the performance of the shrinkage estimator  is an appropriate behavior and an effective estimator.  
Sometimes the preference is for  or   has appropriate and effective behavior too. We note this in tables  (4-14) and (4-16) which showed that ,   ,, ,  and  have come next, respectively.
3. Third (multicomponent) model for one stress-  : Through the given results in chapter four, we notice that the performance of the shrinkage estimator  has an appropriate behavior and an effective estimator, depending on the values ​​of MSE, MAPE and the parameters values ​​(, .Then it has come next ,  ,, ,,  and  , respectively.
4. Fourth (series) model for one stress- strengths of  components : Through the  given results in chapter four, we notice that the performance of the shrinkage estimator  has an appropriate behavior and an effective estimator, sometimes the preference of  is better than estimator , from tables (4-42) and (4-44), depending on the values ​​of MSE, MAPE and the parameters values ​​(,).While  estimator has come next, respectively.
5. Fifth (parallel) model for one stress- three strengths of  components Through the given results, chapter four, we notice that the performance of the shrinkage estimator  has an appropriate behavior and an effective estimator, sometimes the preference is for . From tables (4-48),(4-50) and (4-56),  ,, ,,  and  estimator has come next, respectively.





5.2 Recommendations 
   In this section we provide some recommendations as follows:
1- Estimating and deriving  the formula of the system reliability of more than unknown two parameters of distribution to generalized the Rayligh- pareto distribution.
2- Using of other estimation methods of assessment which are not covered like Baysian and non – parametric methods.
3- Estimating reliability system in case of stress and strength has different distribution.
4- Using the shrinkage method to estimate the reliability in case of stress and strength model when the prior information on the parameters is available, in addition to the information of the observed sample.   
5- Real data in several areas various equipment using the proposed methods in this thesis.
6- Deriving and estimating the new formula of redundancy system reliability based on Rayligh- Pareto distribution.
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المستخلص

نظام الإجهاد – المتانة هو أحد الأنظمة المستخدمة لحساب المعولية. قمنا في هذه الرسالة بدراسة واشتقاق وتقدير ومقارنه معولية النظام لخمس انواع في نموذج الإجهاد – المتانة ، مع العلم ان المتانة (Y) والاجهاد (X) متغيران مستقلان يتبعان توزيع رايلي- باريتو ذي المعلمتين RP() ، حيث تمثل (β) معلمة الشكل المجهولة، و(λ) معلمة القياس المعلومه، كما يلي:
- النموذج الأول ) هو نظام وحيد )  يحتوي على مركبة واحد بحيث ان له متانه () معرض للإجهاد () .
- النموذج الثاني هو يتضمن نظاما يحتوي على مركبة واحد بمتانه () يخضع لإجهاد من الاعلى والاسفل () و () على التوالي .
- النموذج الثالث  يتضمن نظام متعدد المركبات (s -out -k). يعمل () عندما يكون على الاقل (s) من (k) يتعرض لإجهاد مشترك () . (1≤ s ≤ k)  ;
- النموذج الرابع  يحتوي على (K) من المركبات المتتالية لكل واحدة متانه خاصة بها () وتخضع لاجهاد مشترك واحد().
- النموذج الخامس  يحتوي على ثلاث من المركيات المتوازية لكل واحدة متانة خاصة بها () وتخضع لاجهاد مشترك واحد().
قمنا باستخدام طرائق التقدير لتقدير معولية النظام لنموذج المتانة والاجهاد مثل ، الطرق الكلاسيكية( طريقة الامكان الاعظم و طريقة المربعات الصغرى و طريقة النسبة) وطريقة التقلص (خمسة طرق للتقلص منها واحدة مقترحة). تم مقارنة طرائق التقدير اعلاه باستخدام دراسة المحاكاة (مونتي كارلو) اعتمادا على معيارين هما متوسط مربعات الخطأ  (MSE)ومتوسط الخطأ النسبي المطلق (MAPE), أخيرا، بينت النتائج العددية من الجدول (4-1) الى (4-56) لتقدير معولية النظام ، ان مقدر التقلص (fSh) هو الافضل أداءً مقارنة بالطرق الأخرى حيث يعمل بشكل جيد ولديه سلوك ناجح في مجال المعولية في نموذج (نظام) الإجهاد – المتانة.
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