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Department of Economics       University of Victoria 
 

ECON 546: Themes in Econometrics 
Term Test, February 2016 

 
Instructor:  David Giles 
Instructions:  Answer ALL QUESTIONS, & put all answers in the booklet provided. 
Time Allowed:  75 minutes (Total marks = 75 – i.e., one mark per minute.) 
Number of Pages: FOUR (A separate set of statistical tables & a formula sheet are also provided.) 
 
 
 
Question 1: 
 
Write brief notes (and/or diagrams) to explain what we mean by each of the following: 
 
(a) The Lindeberg-Lévy Central Limit Theorem. 
 
(b) A Mini-Max estimator. 
 
(c) An Asymptotically Efficient estimator. 
                                 Total: 18 Marks 
 
Question 2: 
 
A Pearson Type III distribution has three parameters. When one of these parameters is set to 0.5, the 
density function for a random variable, Y, that follows this distribution is: 
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and the associated characteristic function can be shown to be: 
 

   2/1)1}(exp{)(  titity  . 

    
(a) Suppose we construct a new random variable, X = Y1 + Y2, where Y1 and Y2 are independent. 

What is the characteristic function for X? 
            3 marks 

(b) Use this characteristic function to prove that   2)(XE . 
            8 marks 
 

(c) Now, suppose that we know that α = 0. If we have n independent sample values, show that 

the MLE of β is 
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~ . (Don’t forget the second-order condition.) 

            8 marks 
 

(d) What is the MLE for E(X) in part (b), under the conditions stated in part (c)? 
           1 mark  
                                                        Total: 20 Marks 



Page | 2  
 

 
Question 3: 
 
The density for a random variable, Y, that follows a Rayleigh distribution is: 
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and the kth  moment about the origin is )]2/(1[2' 2/ kkk
k  . Here, the Gamma function satisfies the 

recurrence relationship, )()1( xxx  ; 1)1(  and  )2/1( . 
    

(a) If we have n independent sample values, show that the MLE of θ is  
i

iyn 2)2/1(
~ .  

            7 marks 

(b) Show that the mean of Y is 2/  and the variance of Y is 2/)4(2   .What are the 
MLE’s for the mean, variance and standard deviation of Y, and what desirable properties will 
these estimator have? 

            7 marks 
(c) Derive the Likelihood Ratio Test statistic for testing H0: 1  against H1: 1 . 

                       5 marks 

(d) Suppose that n = 100 and 180
1

2 


n

i
iy . Apply the LRT. What assumptions have you made? Is 

your conclusion sensitive to your choice of significance level? 
                      5 marks  
                                                      Total: 24 Marks 
Question 4:  
 
This question relates to the estimation of a particular “Tobit” model, which explains hours worked in 
terms of several explanatory variables. The data for the dependent variable are truncated from below – we 
don’t observe the characteristics of people who work zero hours. In addition, the underlying distribution 
is non-Normal.  
 

(a) What does OUTPUT suggest about the success (or otherwise) of this estimation? 
            4 marks 

 
(b) What do you conclude from OUTPUT 2? 

            3 marks 
 

(c) Use the results in OUTPUT 1 and OUTPUT 3 to test the same hypothesis as in OUTPUT 2, but 
using a different test.  

            4 marks 
(d) What do you conclude from OUTPUT 4? 

            2 marks 
 

           Total: 13 Marks 
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OUTPUT 1 

 
 

 
 

OUTPUT 2 
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OUTPUT 3 
 

 
 
 

OUTPUT 4 
 

 
 
 
 
 
 

END OF TEST 


