
 

 

62 

 

Journal of AL-Qadisiyah for computer science and mathematics 

Vol.8   No.2   Year  2016 

 

Estimate survival function for censored sample type two Bladder cancer 
 
 

Hind Jawad Kadhum Al-Bderi 

College of Administration and Economics / University of Al-Qadissiya 

hind.kadhum@qu.edu.iq 

hind_satia@yahoo.com 
 

 

 

 

Abstract : 

 This research cares to estimate the unlabeled parameters for generalized Rayleigh distribution model depend on 

censored samples type two ; Utilizing the maximum likelihood estimator method  to get the derivation of the point 

estimation for all unlabeled parameters depend on iterative technique , as Newton – Raphson method , then to derive 

Lindley approximation estimator method  . At last , checking whether this model ( GRD ) suits to a set of real data . 
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1:Introduction  
      Recently , Surles and Padgeet introduced the 

generalized Rayleigh distribution in (2001 and 2004) 

that contains two parameters (shape and scale) which 

may be used quite influentially in modeling strength 

data and also modeling general lifetime data 
[7,8]

 .  

      Pay attention that the two parameters 

generalized Rayleigh distribution is a specific member 

of the generalized Weibull distribution 
[4]

 . 

      The survival function and Reliability function 

are two of the most important subjects in statistical 

measurements which are used in lifetime of human and 

lifetime of equipments respectively to get results close 

to real life .  

      Kundu and Raqab in (2005) 
[4]

 studied different 

methods to estimate the parameters of this distribution : 

maximum likelihood method , modified moment 

method , weighted least square method , L-moment 

method and compare their performance through Monte 

Carlo simulation . 

        Al-Nachawati and Abu-Youssef in (2009) 
[2]

 

estimated the shape parameter only by using standard 

Bayes method which is based on quadratic fault loss 

function and linear – exponential loss function 

( LINEX ) , then found the risk function and efficiency 

measure to make comparison between estimators . 

Numerical and simulation examples were included . 

      Lio , Ding-Geng and Tzong-Ru in (2011) 
[5]

 

estimated the parameters of generalized Rayleigh 

distribution by using maximum likelihood method , 

moment method and probability plot method and try to  

 

 

find point and interval estimation for progressively type 

one censored samples . Their work were compared 

depend on simulation outcomes in term of the mean 

squared error and bias . 

      Dhwyia , Faten , Nathier and Hani in (2012) 
[3]

 

developed the moment generating function which was 

derived to get the moment , and with the use of 

cumulative distribution function , then obtaining the 

least squares  

 

estimators for the unlabeled parameters and moment 

estimator method . 

      Parvin , Ali and Hossein in (2013) 
[6]

 regarded 

the estimation of )( xypR   where x  and y  

have two parameter of generalized Rayleigh 

distribution , then obtained the maximum likelihood 

estimations of parameters with simple iterative 

technique for many values of parameters and compute 

the MLE of )( xypR   with Simpson 

integration using maple codes .  

The aim of the research  
 This research aims to study censored sample type 

two Bladder cancer by using maximum likelihood 

estimator method and Lindley approximation estimator 

method ; and through comparing the two methods . 
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2:Maximum likelihood estimator method 

for censored data type two 
 The maximum likelihood method is the most 

familiar method to estimate the parameter   which 

determines a probability function ):( tf  , depend 

on the observations nttt ,.....,, 21  which were 

independently sample from the distribution . 

 The likelihood function of type two censored data 

is : 

)1....(...............0)](1)][([
)!(

!
)()()2()1(

1
rn

rn

ri

r

i
ttttTFtf

rn

n
L 


 



 

Let a
rn

n


 )!(

!
 

rnTtt

i

r

i

rii eeetaL 


 )])1(1][)1(2[

222
1

1



)2(....................)])1(1[)1(2
22

1

2

1

11

rnTt
r

i

t

i

r

i

rrr ri

r

i

i

eeetaL 









  





 

)3)]...()1(1ln[)()1ln()1(

lnlnln2lnlnln

22

1

1

2

1





ri T
r

i

t

r

i
i

r

i

i

erne

ttrrraL

















 

)4......(..........
)1(1

)1ln()1)((

)1ln(
ln

2

22

2

1









r

rr

i

T

TT

r

i

t

e

eern

e
rL




















 

0
ln








L
 

)5(..........0

)1(1

)1ln()1)((

)1ln(

^

1
^

2
^

2
^^

2
^

2
^




























r

rr

i

T

TT

r

i

t

e

eern

e
r

 

)6....(..........

)1ln(])1ln()1ln()[()1(

])1(1[

11

^

2
^

2
^

2
^^

2
^

^
2

^

















r

i

t
r

i

tTT

T

iirr

r

eeerne

er







 

 

)7...(..........
)1(1

)1()(

1
)1(

2

22

2

2

12

1

2

1

2














r

rr

i

i

T

TT

r

r

i
t

t

i
r

i

i

e

eeTrn

e

et
t

rlmL

























 

0
ln








L

 

)8......(0
^

)
2

^

1(1

1
^

)
2

^

1(
2

^
2^

)(

1 2
^

1

2
^

2

)1
^

(
1

2
^













 























rT
e

rT
erT

erTrn

r

i
i
t

e

i
t

e
i
tr

i
i
t

r
 

)9....(

)1(1

)1()(

1

)1(
^

2
^

^
2

^
2

^

2
^

2
^

12
^

1

2^

1

2

^







 




r

rr

i

i

T

TT

r
r

i t

t

i
r

i

i

e

eeTrn

e

et
t

r





 



 












 

Since we cannot find the estimators for the parameters 

),(   , because hardness solve this nonlinear 

equations simultaneously , so we resort to iterative 

technique in numerical analysis . 

 Consider Newton-Raphson method 
[1]

 is one of 

the best iterative methods in numerical analysis 

because it's very fast and the fault of this iterative 

technique is quadratic approximation . An iterative 

procedure is a technique of successive 

approximations , and each approximation is called 

iteration . 

 If the successive approximations approach the 

solution very closely then the iterations converge . 

          The Newton – Raphson method requires an 

initial value of each unknown parameters ),(  . 

The steps of this method are as follows : 
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 The two – functions )(1 f  and )(2 f  are the 

first derivative of log-likelihood function with 

reference to unlabeled parameters   and   

successively . 
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The Jacobean matrix kJ  is the first derivative for each 

function of )(1 f  and )(2 f  are with reference to 

  and   or it is the second derivative of the log-

likelihood function to the two – parameters . 
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the Jacobean matrix must be a non-singular symmetric 

matrix in this technique because depending upon the 

first derivatives , so it's inverse can be founded . 

 The absolute value for the difference between the 

new founded values with the initial value is the fault 

term , it must be a symbol by   , which is a very 

small value and assumed . 

Then , fault term is formulated as : 
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3: Lindley approximation estimator 

method 
Lindley procedure was suggested in (1980) first time to 

approximate the ratio of the integrals of the form: 
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      Where ),.....,,( 21 n   are parameters , 

)(L  is the logarithm of the likelihood function , 

)(w  and )(v  are any arbitrary functions for 

parameters.  

      Let )(v  be the prior distribution of   and 

)()()(  vuw   . From )19(  we can get posterior 

expectation which is as follow : 
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Where )](log[)(  vP   

      Lindley approximation method is used to obtain 

Bayes estimators which can be written as follows for 

generalized Rayleigh distribution : 
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The p.d.f of generalized Rayleigh distribution is : 
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conjugate prior distribution such that : 
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The equations )29(  and )30(  are prior distribution 

for   and   . 

The likelihood function of the marked data is : 
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The joint p.d.f of   and   is : 
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 The Bayesian estimator for   and   by using 
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4: results and discussion 
 This research , based on real data for the Bladder 

cancer disease , selecting this type of cancer because it 

is widespread and deadly in time in Iraq and this type 

of diseases has failure time ( death time ) occurs which 

is interesting phenomenon in this paper . 

To collect data for the Bladder cancer disease , 

returning the educational hospital in Diwaniya . 

The time of study point in this paper 

determined from 1-1-2015 until 31-6-2015 , that 

means the duration time of this study is constant and 

fixed for (6) months . 

The number of sick people in the experiment 

for the above duration time is (15) . nine patients were 

dead and six patients remain alive . 

We found from the our samples that the Male 

formed (9) and Female formed (6) from my study . 

When applying the test statistic (Kolmogorov-

Smirnov) in order to fit generalized Rayleigh 

distribution data , it is discovered that the calculated 

value is (0.11397) , this means data is distributed 

according to generalized Rayleigh distribution . 

The null and alternative hypotheses are as follows : 

0H  : The survival time data is distributed as 

generalized Rayleigh pdf . 

1H  : The survival time data is not distributed as 

generalized Rayleigh pdf . 

By using program of MATLAB (R2009b) , 

we've got the following estimated parameters values : 
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Figure (1) 

Fit the data for Bladder cancer from 

 Educational Hospital in Diwaniya 

       

The assumed initial values for two-parameters are as 

follows: 

98.00 
                     

0003.00 
 

 

Table (1) 

Estimated values for the parameters by MLE method for 

censored data type two 

Estimate 

values 

Number of 

iteration 

Errors for all 

parameters 

5373.1
^

  

4  

1552.2  

0023.0
^

  0010.0  

  

The calculated estimated values for the two-

parameters used Bayes estimator by using Lindley 

approximation Method which depending on the values 

of estimate parameters in maximum likelihood method 

are as follows : 

7118287.399
^
   

7464541.397
^
  

      The estimated values of a  and b  are respectively 

as follows : 

1.0a             3.0b  
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 المستخلص :

.  الثاتو  الىاى  ماه المزالبا  تحا  مىفازة  لعيىات  المعمام رالا  تىسيا  لىماىج  المعلىما  غياز معلمات ال بتمديز يهتم البحث هذا      

 ومىهات التكازار طزائك علً بتلاعتمتة المعلىم  غيز المعلمت  لجمي  الىمط  التمديز لاشتمتق الأعظم الإمكتن تمديز طزيم  استخدم 

وأخيازا  تام اختباتر مادي م ئما  الىماىج  الحاتل   . Lindelyطزيما  بياش المعتماد  علاً تمزيا   اشتمتق ثم, رافسىن – ويىته طزيم 

 م ( لمجمىع  بيتوت  حميمي .معم)ومىج  تىسي  رال  ال

 

 
 

 

 

 

Hind. J 

mailto:hind.kadhum@qu.edu.iq%20hind_satia@yahoo.com
mailto:hind.kadhum@qu.edu.iq%20hind_satia@yahoo.com

