
2018/11 博士班資格考:  機率與統計 

 
1. (20%)  

(a) Give definitions of prior distribution and posterior 

distribution, based on the pdf 1 2( , ,..., , )nf x x x q  with q  as 

the particular parameter variable. 
(b) Given the posterior distribution, find the Bayes estimate of 

q . 
 
2. (20%) A random sample of 25 students obtained a mean of 82 and 

a variance of 8 on a college placement test in math. Assume the 
scores to be normally distributed, construct the 98% confidence 
interval for 2s . 
 

3. (20%)   A RV X has the distribution as 
            ,....1,0,)( === kpqkXP k  

Find )(zG  and use this to find the mean and variance. 

 
4. (20%)  

Let X and Y be two RVs. X is a Poisson distribution with 

parameter l . If 2y x= , find the p.d.f. of Y.  

 
5. (20%) Given n RVs, x1, x2, x3, . . . , xn and a RV S, one wish to 

estimate S by    
S̃ = a1x1 + a2x2 + . . . + anxn = Ẽ {S |x1, x2, . . . . , xn}. 

Define the MS error value by 
P = E{ |S − S̃ |2 }. 

Show that the MS error is minimized if 
E{(S − S̃ )xi*} = 0, f or i = 1,...,n. 

This is also called the orthogonality principle. 
 

 
 



 
 
 
 
 
 
 



 


