
Exercise 2.1-2.20 (Klein & Moeschberger, p.57-61) 

2.1 

X is from exponential distribution with  =0.001 
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median of X is 301.03 
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 is pdf of gamma distribution 



02496.28

001.0

2

1

001.0

2

1

2

1

001.0

1
2

1

)(

1
1

1

1
1

2

1

2

1

2

1

1
1

1

































































XE

 

(c) The harzard function is that  
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median of X is 17.35022 

2.3  

)01.0,5.1logistic( log~  X , the pdf is given by 
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median of X is 21.54435 

(c) The hazard function is that  
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2.4 X  is a r.v ,with survival function that  
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(a) The hazard function is that  
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)(xh is increasing when txx 0  

Similarly txxxh  0)(  

By the previous results,we can know that )(xh first increasing then decreasing change 

in the time tx . 

 



I use the bisection iteration to find the change point  0.3470216.tx  

The following is the algorithm: 

Step 1. Find two initial point 
RL xx and satisfy 0)()( 

RL xhxh  

Step 2. Set 
2
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New

xx
x
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  if 0)()( 

RNew xhxh  then set 
NewL xx    

              otherwise set 
NewR xx   

Step3.if  RL xx , where  is very small value then stop 

             otherwise goes to step1. 
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Black point in the graph 1 is  0.3470216.tx  
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2.19 

There is a bivariate survival function : 

   10,10,)5.01)(1)(1(),(  yxxyyxyxS  

(a) The marginal survival function of X andY are  
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2.20 

There is a bivariate survival function : 

yxxyyxyxS  0,0,)5.0exp(),(  

(a) The marginal survival function of X andY are  
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 HW for Newton Raphson  
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So the first order of loglikelihood is that  
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The scecond order of loglikelihood is that 
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Using Newton-Raphson technique to get MLE of   

Newton-Raphson: 

First choose a initial point 0 then updated   by the following iteration 

)(/)(1 iiii ll   . 

Stop when  ii xx 1 , where is very small value. 

Given the data [0,7], [0,8], [0,5], [4,11] 

So that 
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Choose initial value 2.00   510  

0.3060561ˆ
MLE   by Newton-Raphson technique. 

 

Black point is  .3060561.0ˆ
MLE   
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