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1. (25%) A random variable X with moment generating function (mgf)  
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 
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Y X      . Please use any technique to find the probability density function (pdf) of random 

variable Y. 

 

2. (15%) Two independent samples are randomly selected from the normally distributed population A 

and B.  

  
Sample  

size 

Sample 

mean 

Sample 

variance 

Population A  

(population mean:
A and variance: 2

A )  
10 531 192 

Population B 

(population mean:
B and variance: 2

B ) 
15 543.5 123 

 

(a) (5%) Test the null hypothesis 2 2

0 : A BH    versus the alternative hypothesis 2 2

1 : A BH    with 

significance level α=0.05. State the decision rule and your conclusion. 

 

(b) (10%) Based on the result of (a), test the null hypothesis 
0 : A BH    versus the alternative 

hypothesis 
1 : A BH    with significance level α=0.05. Calculate the p-value and state your 

conclusion. 

 

3. (10%) Two linear regression model are constructed from the same samples: 

Model A:   0 1 1 2 2 3 3 4 4 5 5E Y X X X X X            

Model B:   0 1 1 3 3 5 5E Y X X X        

               

              ANOVA tables: 

Model A SS DF   Model B SS DF 

Regression 8500    Regression     

Error      Error 1550   

Total 10000     Total   30 

              SS: sum of square; DF: degrees of freedom 

 

(a) (6%) Calculate the multiple coefficient of determination ( 2R ) and adjusted multiple coefficient of 

determination ( 2

adjR ) for each model. Please compare model A and B based on the 2R and 2

adjR . 

(b) (4%) Please write the assumptions of the regression model.   
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4. (30%) Let nXXX ,,, 21   be i.i.d. random variables from each of the following distributions, and 

please find the maximum likelihood estimator (MLE) of   in each case. 

(a) (10%) Bernoulli distribution, ( )Ber  . 

(b) (10%) Poisson distribution, ( )Poi  . 

(c) (10%) Uniform distribution, (0, )U  . 

 

5. (20%) Let nXXX ,,, 21   be i.i.d. random variables from a distribution with mean ( )iE X   and 

variance 2( )iVar X  . 

  (a) (15%) Please prove  
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  (b) (5%) Please state the central limit theorem. 
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