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ABSTRACT 
One of Indonesia government’s program which is being 

implemented in the last ten years is to increase the education 

quality nationally. One of the education quality standards is 

final examination. Final examination is a concrete form of 

what the school has given before, during, and after the 

learning process, so the result of school policy in conducting 

learning process can be known from the national final 

examination score. Hence, the result of final examination is 

totally important to be analyzed and predicted based on the 

classification tested knowledge field. 

This thesis examines about the method for estimating the 

parameters of Weilbul distribution with likelihood estimation 

maximum method by using newton raphson iteration to the 

final examination score in Papua province. The result of this 

research is a distribution function which can be used to predict 

the next year national final examination score based on the 

previous condition and score that the students achieved. The 

function of the prediction that has been found before can be 

used to estimate what kind of condition can be applied to 

improve the learning quality so that the score of final 

examination will be better than before. 

Keywords 

Weibull distribution , Newton Raphson Iteration , Method of 

Maximum Likelihood Estimation, National Exam Score 

Papua Province , Parameter Estimation Modeling  

1. INTRODUCTION 

1.1 Background 
The advance of technology creates us to keep preparing our 

self not to left behind in order to be able to deal with the life 

that more competitive year by year. school as a formal 

education institution keep on preparing the learners to be able 

to compete in the ear of globalization, so the education  is one 

of the need which can’t be separated from daily life. In a 

process of education, there are evaluation, accreditation, and 

certification to monitor the progress of education. The use of 

evaluation is to control the quality of education nationally as 

an accountability form of education organizer to the interest 

parties. One of education evaluation form is the final 

examination for elementary school, junior and senior high 

school. Final examination is defined as an activity to measure 

and evaluate students’ competence nationally in primary and 

secondary education level (the ministerial regulation of 

national education No. 34 year 2007 about final 

examination).[3] 

 

In a formal sense, the policy of national final examination 

based on the ministerial regulation of national education no. 

77 year 2008 about the national final examination. The goal of 

national final examination is to evaluate the graduate 

competence achievement nationally in certain subjects of 

science and technology (ministerial regulation no. 77 article 2 

, year 2008). The result of national final examination is used 

as one of consideration for; (a) mapping the educational unit 

and/or education program quality. (b) The basis selection to 

enter the next education level.(c) deciding whether the 

students pass from the educational unit or not. (d) Guiding 

and giving aid to educational unit to improve the quality of 

education. Referring to the ministerial regulation no. 77 year 

2008 article 14 about national final examination, it is stated 

that the learners can pass the final examination if they fulfill 

the requirements. The requirements are; the average score is 

5,50 for all subject which are tested and they are allowed to 

have score 4,00 for only two subjects and 4,25 for the rest. 

For the next action, the score of final examination can be 

described by using mathematic and statistic model to give 

description and analyze all data that are researched by finding 

the parameter grade. Based on the problem above, the writer’s 

interested to examined this field by taking" Implementing 

Weibull Distribution to Generate Prediction Function for 

National Final Examination in Papua Province ".[3] 

1.2 Identification Problem 
Based on the background problem, the problems of the 

research are as follows: 

1. How to get the parameter estimator obtained distribution. 

2. How to apply and interpret the model of distribution that 

has been gotten in the data of final examination in Papua 

province. 

1.3 Previous Research 
Spline regression approach for final examination score 

modeling in state vocational 3 school in Buduran, Sidaorjo [9] 

contains the model estimator of multivariable linear spline 

with one knot point to make the score of national final 

examination in junior high school, the score of tryout, the 

score of competence, and the score of school final 

examination, distance and parents’ salary as the model toward 

the national final examination score of state vocational school 

3 in Buduran, Sidoarjo which the goal is to facilitate the 

arrangement of decision making strategy, especially the factor 

decisions which influence final examination score of the 

vocational school. The result shows that the testing model 

describes the score of national final examination in junior 

high school, the score of tryout, the score of competence, and 

the distance, with the significance level of 5 % variable , have 

a great influence toward the national final examination score 
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in state vocational school 3 in Buduran, Sidoarjo. Then the 

variable of school final examination and parents’ salary do not 

have any great influence toward the score. 

The Ordinal Logistics Regression analysis in a case study of 

vocational school accreditation in east java [10]. The aim of 

the research is to examine the form of ordinal regression 

parameter estimation and decide the model of ordinal logistic 

regression which connect the status of accreditation with the 

human development index with the school profile which cover 

the status of the school whether it is state or private, how long 

the school has existed, the number of the students, the number 

of the teachers, and  the number of alumnus who are accepted 

in business and industrial field in this last one year when the 

school proposed the accreditation, the status of the land or 

building and also the number of the students’ average score 

with the ordinal logistic regression. The finding of the 

research shows the significance variable which has a great 

influence toward the status of accreditation of vocational 

school in east java is how long the school has existed, the 

number of the teachers and also the sum of average of the 

national final examination score when the school proposed for 

the accreditation. 

Estimated time-cycle for semiconductor final testing process 

with Weibull - distributed waiting time [7] . This research 

explains that the accurate time cycle is the important basis of 

an arrangement which is needed by many production 

applications, especially for the due date, the analysis of matrix 

performance, the arrangement capacity and schedule. The 

final testing process is the final step of the complicated 

manufacture semiconductor process. To increase the response 

ability and reach the better shipping time at the factories in the 

final testing, so it is important to develop the accurate cycle of 

time estimation method. This research uses statistic approach 

to calculate the time cycle in the final testing semi-conductor 

muliti-layer that involves the multiple sum of weilbull-

distributed waiting time. Beside the percentage from the 

achieved waiting time is useful for industrial practitioner in 

the case of the targeted shipping deadline to be on time. the 

implementation of the time cycle estimation model which is 

proposed to the semi-conductor final test in industrial park in 

Hshinchu. The research shows that the calculation of time 

cycle estimation method is very satisfying. 

The implication of weilbull distribution to determine the 

reliability, availability, maintainability and predictive 

maintenance in boiler system generator at Ipmomi Dalton 

company [11]. This research explains the determination of the 

appropriate reliability, availability, and maintainability to 

guarantee the perpetuity of a power plant in order to the need 

of work continuity secure of a system can be achieved as it’s 

expected. Hence, the calculation of reliability, availability, 

and maintainability in generator system steam are done to find 

out the index of reliability, availability, and maintainability of 

a system by using weilbul distribution. The aim of the 

maintenance predictive based on the condition is to evaluate 

the condition of a component by monitoring periodically or 

continually. From the analysis, it shows the index of 

reliability, availability, and maintainability for steam 

generator system for 9500 hours is 0,4051 hour, 0,7775 hour 

and 0,90777 hour. After doing the predictive maintenance, the 

result of reliability grade evaluation is different T day from 

each component with new reliability grade, Rm(t) is 0,88 and 

0,55. 

1.4 Aims and Contributions  
The aims and contribution of the research is as follows : 

1. For the researcher, to broaden the concept of statistic and 

apply the model, especially weilbul distribution by using 

likelihood maximum estimation method with raphson newton 

iteration. 

2. For information system scientific, to enrich the scientific 

concept, especially related to the program modeling using 

weilbul distribution and likelihood estimation maximum 

method, raphson newton and the application. 

3. For education, to give problem solving alternative as 

evaluation material for education to interpret and take 

decision for the sake of the education. It is by describing and 

analyzing, also observing the national final examination 

progress that’s evaluated step by step.  

2. THEORY, MODEL AND ANALYSIS  

2.1 The studying result assessment by 

government 
The government of Indonesia considers that national final 

examination is important to evaluate the students passing 

competence. It needs national standard in every region in 

Indonesia since the education in Indonesia is various.  Each 

student must enroll national final examination once if they 

fulfill the requirements that have been decided by BSNP 

(Badan Standard Nasional Pendidikan; literary means the 

department of national education standard). The national final 

examination participants will get an identification paper from 

national exam committee of education unit. The result of the 

national final examination is for:  

1.  Mapping the educational unit and/or education program 

quality.  

2. The basis selection to enter the next education level. 

3.  Deciding whether the students pass from the educational 

unit or not.  

4. Development Guiding and giving aid to educational unit to 

improve the quality of education.[5][3] 

2.2   Two-parameter Weibull distribution 
Weibull distribution is one of the first continuous distribution 

esthablished by Swedish physicist named Waloddi Weibull in 

1939 .Weibull distribution density function can be expressed 

as: 
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Weibull cumulative distribution function is:  
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So that the survival function is: 

                    
 

 
  

 
 ………………..(2.2.3) 

This is t random variable, α is the scale parameter and β is a 

shape parameter. Parameters α and β are parameters to be 

estimated.[4][6] 

 

2.3   Methods of Maximum Likelihood 

Estimation 
Methods of Maximum Likelihood Estimation is one method 

parameter estimation which can be used to estimate the 

parameters in a model known distribution[1]. To obtain a 

model parameter estimator with Methods of Maximum 

Likelihood Estimation is to maximize the likelihood function. 

 



International Journal of Computer Applications (0975 – 8887)  

Volume 87 – No.6, February 2014 

30 

Let X1,X2,...,Xn  be a sample of size n from a population 

whose distribution depends on a set of p parameters, namely 

θ1,θ2,...,θp. We can regard this sample as forming a random 

vector                
 . Suppose that X has density 

function       , where                 and   

            
 
. This density function is usually referred to as 

the likelihood function of X, we denote it by       .For a 

given sample, the maximum likelihood estimate of θ, denoted 

by   , is the value of θ that maximizes       . If       has 

partial derivatives with respect to θ1 , θ2 ,..., θp, then   is often 

obtained by solving the equations: 
        

   
  ,             .........................................(2.3.1) 

Thus    satisfies the equation: 
             

   
  ,           .....................................(2.3.2) 

Equations (2.3.2) are known as the likelihood equations. 

Suppose that X1,X2,...,Xnfor a sample of size n from a normal 

distribution with an unknown mean µ and a variance σ2. Here, 

        ’, and the likelihood function is given by: 
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Let                  .Then 
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The likelihood equations in formula (2.3.2) are of the form: 
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Equations (2.3.2.1) dan (2.3.2.2) can be written as: 

          ,..........................................................(2.3.2.3) 

                 
   ........................................(2.3.2.4) 

where            
 
   , if    , then equations (2.3.2.3) 

and (2.3.2.4) have the solution: 

      

     
 

 
         
 

   

 

These are the maximum likelihood estimates of µ and   . 

Hence, for µ =    and   =     , 

    

   
  

 

   
 

 

    

       
 

             

 

   

 

 

    

   
  

 

    
 

Thus   
   

      and           

       . Therefore 

         is a point of local maximum of    .[1] 

 

2.4 Newton-Raphson Method 
Let x0 be an initial point in the domain of     . By a Taylor’s 

expansion of f in a neighborhood of x0 ,it is possible to 

approximate      with the quadratic function      given by: 

                 
        

 

  
      

          

   …….......................................................................(2.4.1) 

Where        is the Hessian matrix of   evaluated at   . Oon 

the basis of formula (2.4.1) we can obtain a reasonable 

approximation to the minimum of      by using the minimum 

of     . If      attains a local minimum at x1, then we must 

necessarily have          that is: 

                    .........................................(2.4.2) 

If         is nonsingular, then from equation (2.4.2) we 

obtain: 

        
             

If we now approximate      with another quadratic function, 

by again applying Taylor’s expansion in a neighborhood of 

  , and the repeat the same process as before with   used 

instead of   , we obtain the point: 

        
             

Further repetitions of this process lead to a sequence of points, 

                 such that: 

          
            ,             ..............(2.4.3)   

The Newton-Raphson method requires finding the inverse of 

the Hessian    at each iteration. Newton Raphson method 

will be used to get the value iteration until a convergent 

estimator.[1] 

 

2.5 The Method of Research Analysis 

2.5.1 The Data Sources and Research 

Variable 
The data collection in this research is secondary data, it is the 

data of national final examination in Papua from 2008-2012, 

taken from learning and education department in Papua 

Province. Software maple 13and matlab 2013 is used to 

process the data. The research variable is responses variable, 

it’s the average score of national final examination in Papua 

province, that will be categorized to each region and then will 

be evaluated theoretically to get the parameter so that it can 

describe or characterize and analyze the whole data..[2] 

 

2.5.2 The analysis method 
Based on the aim of the research, the analysis method which 

is used  in this research as the follow; 

1. Determining Determine the likelihood maximum from data 

distribution as follow below; 

 Form the survival function and derivative it, namely: 

             
  

    
 

 
 

 
 

 The result is weilbull distribution from PDF (probability 

Density Function), it is: 

                
 
    

 
 
 
  

  
    

 
 
 

    
 

 

 Form the likelihood function, namely: 

                                      

 

 

 

 

 Do log transformation to the likelihood function, it is: 

                          

 

   

         

 

   

 

 

 Maximize Maximize the log function with the integral 

partial toward the estimated parameter: 

 

2. Evaluate the parameter estimation using raphson newton, as 

the following step: 

 Find the gradient vector which contains the parameter, it is: 
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 Find the hession matrix, as the follow: 

       

 
 
 
 
 
   

   

   

    

   

    

   

    
 
 
 
 

 

 

 Write the raphson newton formula, it is; 

          
 

 Create the raphson newton programming algorithm  

             

 

 Iteration is stopped, if: 

         

When ɛ, the real number is too small, example, ɛ = 0,0005. 

  The conclusion is the estimator from MLE or the 

distribution function is: 

      

 

 The estimator is: 

      

 

3. The model based on the factors within the average national 

final examination score is found after getting the estimator. 

 

4. Do the hypothesis examination 

 

5. Interpret Interpret the model and take conclusion 

conclusions.[8] 

 

3. RESULTS AND DISCUSSION 
By taking one region in the coastal area, mountainous area 

and province, it achieved the analysis subject toward the 

average of national final examination score. The sample to 

analyze those three regions is biology subject in Jayapura 

city( figure 9) as the follow. 

Table 3.1Biologi 

Year Shape 

para

meter

s 

Scala 

para

meter

s 

Mean Stand

ar 

Deviat

ion 

The 

peak 

value 

Surv

ival 

(7) 

2008 8.1834 13.55

37 

7.857

0 

0.7780 0.606 90% 

2009 7.1842 8.332

5 

6.741

5 

1.2950 0.429 44% 

2010 7.3962 7.338

3 

6.916

0 

1.1799 0.368 52% 

2011 8.1364 14.28

85 

7.945

9 

0.4905 0.644 90% 

2012 7.7710 15.19

05 

7.539

5 

0.4960 0.715 80% 

It can be concluded that in the last two years has increased 

very well despite two previous years decreased so for years to 

come opportunities the average value of  seven (7) can be 

maintained. 

3.1 Biak County  
For Biak region representing coast-line (figure 1 to 4), field of 

study of science is the most prominent in the following table: 

 

 

Table 3.2 Biak County 

Stu-dy Year Mean standard 

deviation 

The 

peak 

value 

Survi

-val 

(7) 

Bio-

logy 

2008-

2012 

(7.4867,

6.84, 

7.2525, 

7.4321, 

7.8908) 

(0.8546,1.

0173,0.37

24,0.6178

, 0.466) 

(0.559,

0.353,

1.337,

0.648,

0.934)  

(77%

,49%,

80%,

78%,

95%) 

Che-

mistry 

2008-

2012 

(6.8344 

,7.66, 

7.5098, 

7.5750, 

7.2315) 

(1.3060, 

0.5179, 

0.3734, 

0.6611, 

0.8157) 

(0.412,

0.797,

1.251, 

0.698, 

0.502) 

(47%

,89%,

93%,

83%, 

63%) 

Phys-

ics 

2008-

2012 

(6.4378,

6.6327,

7.9558,

7.1407,

7.0954) 

(0.5759,1.

7831,0.43

31,0.7164

,0.7293) 

(0.679,

0.255, 

1.106, 

0.579, 

0.643) 

(19%

,40%,

98%,

61%,

60%) 

Mat-

hemati

cs 

2011-

2012 

(6.8122, 

6.9809, 

7.4283,

7.3907, 

7.6938) 

(0.5707, 

6.9809, 

7.4283, 

7.3907, 

7.6938) 

(0.8, 

0.389, 

0.424,

0.413, 

0.727) 

(40%

,55%,

69%,

68%, 

88%) 

 

3.2 Jayawijaya County  
For Jayawijaya region representing high-line(figure 5 to 8), 

field of study of science is the most prominent in the 

following table:  

Table 3.3Jayawijaya County 

Stu-

dy 

Year Mean standard 

deviat-

ion 

The 

peak 

value 

Surv-

ival 

(7) 

Che-

mist-

ry 

2008-

2012 

(8.4712, 

8.07, 

7.7737, 

7.6862, 

8.0122) 

(0.2520, 

0.6499, 

0.8172, 

0.3309, 

0.7572) 

(0.504, 

0.622, 

0.501, 

1.21, 

0.6) 

(91%, 

93%, 

83%, 

96%, 

92%) 

Mat-

hem-

atics 

2008-

2012 

(7.1913, 

6.1450, 

7.33, 

7.4075, 

7.2022) 

(1.0603, 

1.0160, 

0.6251, 

0.3152, 

0.5585) 

(0.473, 

0.402, 

0.623, 

1.214, 

0.61) 

(63%, 

20%, 

72%, 

86%, 

63%) 

Biol-

ogy 

2008-

2012 

(7.79, 

6.8262, 

6.6375, 

7.8050, 

7.5367) 

(1.4365, 

0.7980, 

0.4858, 

0.5110, 

1.0115) 

(0.407, 

0.686, 

0.896, 

0.866, 

0.732) 

(80%, 

49%, 

25%, 

93%, 

86%) 

Phy-

sics 

2011-

2012 

(7.0975, 

6.7062, 

6.9962, 

7.04, 

6.7856) 

(1.2528, 

0.6928 , 

0.3917, 

0.3152, 

0.7381) 

(0.429, 

0.777, 

1.2, 

1.163, 

0.486) 

(60%, 

39%, 

60%, 

58%, 

44%). 

 

3.3 Jayapura City  
For Jayapura region representing province(figure 9 to 12), 

field of study of science is the most prominent in the 

following table:  
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Table 3.4 Jayapura City 

Stu-

dy 

Year Mean Stand-

ard 

deviat-

ion 

The 

peak 

value 

Surv-

ival 

(7) 

Che-

mist-

ry 

2008-

2012 

(7.8175, 

8.2925, 

8.1310, 

8.1555, 

8.3776) 

(0.9301, 

0.8125, 

0.5685, 

0.3890, 

0.4121) 

(0.48, 

0.579, 

0.638, 

0.467, 

0.505) 

(83%, 

95, 

92%, 

83%, 

90%) 

Phy-

sics 

2008-

2012 

(6.5235, 

7.6245, 

7.6530, 

7.6245, 

8.1610) 

(1.1394, 

1.0070, 

0.9548, 

0.5873, 

0.4851) 

(0.423, 

0.62, 

0.533, 

0.657, 

0.704) 

(36%,

83, 

81%, 

81%, 

94%) 

Mat-

hem-

atics 

2008-

2012 

(7.0035, 

7.3090, 

8.1950, 

7.8627, 

7.7805, 

0.4680) 

(0.8721, 

1.6386, 

0.5877, 

0.7641, 

0.4680) 

(0.481,

0.296, 

0.7, 

0.549, 

0.661) 

(54%,

64%,9

5%, 

87%, 

85%) 

Bio-

logy 

2011-

2012 

(7.8570, 

6.7415, 

6.9160, 

7.9459, 

7.5395) 

(0.7780, 

1.2950, 

1.1799, 

0.4905, 

0.4960) 

(0.606, 

0.429, 

0.368, 

0.644, 

0.715) 

(90%,

44%, 

52%, 

90%, 

80%) 

 

The conclusion, from those three regions, is the most 

prominent science subject in the first number is chemistry at 

Jayapura city, the second one is physics at Jayapura city, the 

third is math at Jayapura city and the last one is biology at 

Biak regency. The quality, mean, facilitation, and the quality 

of the teachers in province is much better than in coastal or 

mountainous area. The mountainous area is lower than coastal 

area or province, so it needs a lot of things to do to make the 

success of the national final examination and the quality of the 

school in that region better than before. A cooperation with 

government  to increase teachers’ mean, facilitation, 

professionalism, distribution protection and prosperous is a 

really serious attention to create progress and improvement of 

the national final examination score to be better year by year 

and can be maintained in order to all regions in  Papua has a 

very good quality. 

4. CONCLUSION 
One of the important aspects in inference statistic is to 

estimate the parameter of a population by analyzing the data 

collection of the population itself. After getting the parameter 

estimation, the next step is to take conclusion about the 

parameter of the population based on the information of the 

sample data of the population. Weilbul distribution uses 

likelihood estimation maximum method with raphson newton 

iteration can give a good description and prediction in 

analyzing and giving interpretation the data of the national 

final examination average score. 

Fig 2: Plot PDF,CDF,Survival Physics of Biak 

NumforCounty 

Fig 1: Plot PDF,CDF,Survival Biology of Biak 

NumforCounty 

Fig 3: Plot PDF,CDF,Survival Chemistry of 

Biak NumforCounty 

Fig 4: Plot PDF,CDF,Survival Mathematics of 

Biak NumforCounty 
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Fig 5: Plot PDF,CDF,Survival Biology of 

Jayawijaya County 
Fig 6: Plot PDF,CDF,Survival Physics of 

Jayawijaya County 

Fig 7: Plot PDF,CDF,Survival Chemistry of 

Jayawijaya County 
Fig 8: Plot PDF,CDF,Survival Mathematics of 

Jayawijaya County 

Fig 9: Plot PDF,CDF,Survival Biology of 

Jayapura City 
Fig 10: Plot PDF,CDF,Survival Physics of 

Jayapura City 

Fig 12: Plot PDF,CDF,Survival Mathematics 

of Jayapura City 
Fig 11: Plot PDF,CDF,Survival Chemistry of 

Jayapura City 
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