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PAST EXAMAINATION QUESTIONS with INDICATIVE ANSWERS
These are all past examination questions.  They are placed here so that they can be readily available for use as tutorial questions that provide a good indication of what may be expected in the final examination.

UNIT NO
:
FE2007


UNIT
:
ECONOMETRIC THEORY

DATE
:


TIME
:


DURATION
:
2 hours and 10 minutes

INSTRUCTIONS TO CANDIDATES

You are required to answer any TWO questions.  All questions are equally weighted.

Neat presentation and careful notation are very important in the answers.

Candidates must write their student number on each book or continuation paper.

NAMES MUST NOT BE USED.

STUDENTS ARE ADVISED TO SPEND THE FIRST TEN MINUTES READING AND PLANNING 

 [1]

Correlation Theory indicates that given two variables, X and Y, if we take a sample of size N from the population of X and Y, the sum of the products of the deviations, 
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, and the Covariance of X and Y ( Cov(X,Y) ) provide a measure of the association between two variables X and Y.


Where:
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where i = 1, 2, 3,...n

(a)
Explain the deficiencies in 
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 as a measure of association. 
[20 Marks]

(b)
Show how 
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 may be transformed/improved to provide a better 



measure of association. 
[20 Marks]

(c)
What range of values can the sample correlation coefficient take and how may it be interpreted?
[10 Marks]

(d)
Show that the correlation coefficients of X and Y,  and X* and Y* (
[image: image5.wmf]**

 and 

xyxy

rr

, respectively), may be written as: 
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where X* and Y* are defined as linear functions of X and Y, as
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[40 Marks]

(e) 
Explain the general principle that underlies the equality shown in part (d) of the question.







[10 Marks]
[2]


(a)
State clearly and explain the meaning of each of the assumptions of the two variable classical linear model (CLM).



[20 Marks]

(b)
Derive the Ordinary Least Squares (OLS) estimators of the parameters of the two variable classical linear model:
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[30 Marks]

(c)
Show that the OLS estimator 
[image: image9.wmf]ˆ

b

 is a linear unbiased estimator.
[15 Marks]
(d)
Derive the variance of the OLS 
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, 
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[15 marks]
(e)
For the above model, 


the total variation can be defined as 
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the explained variation can be defined as 
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; and 


the unexplained variation can be defined as the residual variation  
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With the aid of the above expressions explain the rationale of R2 as the regression coefficient of determination.
[20 Marks]

[3]

In the general linear model



Y = X( + U


where  Y is an (n x 1) vector of endogenous variables,



X is a non-stochastic (n x k) matrix of observations,



( is an (k x 1) coefficient vector, and 


 
U is an (n x 1) vector of random variables such that: 


 
E(U) = 0;    E(UU/) = (2I

(a)
Derive the Ordinary Least Squares (OLS) estimators of the ( vector, clearly explaining all the relevant assumptions of the model.
[30 Marks]

(b)
Show that the OLS estimators of this model are unbiased estimators, that is:


E(
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 ) = (
[10 Marks]

(c)
Derive the variance/covariance matrix of
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.
[20 Marks]

(d)
Prove that heteroskedasticity will result in the 
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 not having the minimum variance property.
[15 Marks]

(e)
Show that perfect multicolinearity will result in
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 being impossible to calculate 
[25 Marks]

[4]

Given a cross-sectional model:
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(a) Explain what heteroskedasticity is and why it likely to occur in this type of model. 








[15 Marks]

(b) Explain the White Test for heteroskedasticity.


[40 Marks]

(c) Suppose that the heteroskedasticity is of the form,
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Show how this information may be use to transform the model and develop a Weighted Least Squares solution to the heteroskedasticity problem.
[45 Marks]

[5]

Suppose that the savings behaviour of a cross-section of families, where S is savings and Yd disposable income, can be described by the following function:
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EMBED Equation.3[image: image22.wmf]


Where,  i = 1, 2, ... N


(a)
Given that the range of the sample extends from low-income to high-income families, explain why heteroscedasticity is likely to result and what consequences it might have for OLS estimation?
[20 Marks]


(b)
Explain a test for heteroscedasticity.
[40 Marks]


(c)
Suppose the heteroscedasticity is of the form,
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where k is a finite constant.  What transformation of the original model may be undertaken to make OLS an appropriate method?
[40 Marks]

[6]


(a)
Clearly state and explain the two variable classical linear model (CLM).









[25 Marks]

(b)
For the CLM model written as,



[image: image24.wmf]iii

YX

abe

=++

 .

Show how the model may be rewritten in the form of deviations as, 
[image: image25.wmf]   

where: (), and ()

iii

iiii

yx

xXXyYY

be

=+

=-=-

.
[25 Marks]

( c) 
Derive the OLS estimator  
[image: image26.wmf]ˆ

b

 using the deviations from the means expression.




  [25 Marks]

(d) Show that the following expressions for 
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 are equivalents and  that, 


[image: image28.wmf](

)

(

)

(

)

1

2

1

N

ii

i

N

i

i

XXYY

XX

=

=

--

-

å

å

    may be rewritten as 
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 [25 marks]

[7]

Given the model below:
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Where :
Yt =  is the value of the dependent variable in time t,




Xt = the value of the independent variable in time t, and




Ut = a first order serially correlated error term.


(a)
Given that the error term is a first order serially correlated error, explain and show how you would fully specify the error?

[15 marks]


(b)
What would be the consequences if we attempted to estimate the model by the method of ordinary least squares? 


[15 marks]


(c)
How may the model be estimated to provide efficient estimates of
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[70 marks]

[8]
Assume that a firm's production decision is described by the function:
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Where 
[image: image34.wmf]t

Q

 = quantity produced in time t,




[image: image35.wmf]t
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 = price of good in time t, and


      

[image: image36.wmf]t

m

= the stochastic error term.


It is known that, whenever anything causes the firm to 'overproduce' in period t - 1, the managers will cut production in period t, and vice versa.  This means that the error term in one period is not independent of the error term in the preceding period.


Given the above information:


(a)
State and explain the form that the error term is likely to take.


(b)
What would be the consequences if we attempted to estimate the model by the method of ordinary least squares? 


(c)
How may the model be estimated to provide efficient estimates of  
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*****
INDICATIVE ANSWERS

[1]

(a)
Explain that in the sum of the products of deviations (
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) there are two weaknesses.  Firstly, as a measurement it is affected by the number of observations but this can be corrected by dividing through by N to give the covariance of X and Y:


[image: image39.wmf]1

(,)

N

ii

i

xy

CovXY

N

=

=

å

.

Secondly, it is also susceptible to units of measurement and this can be corrected by dividing through again by the product of the standard errors of X and Y, resulting in an equation for the correlation coefficient.

(b) Show that by correcting of the weakness we get an equation that is for the correlation coefficient.

(c) Explain how the correlation coefficient may be interpreted.

(d) Show through algebraic manipulation of the two functions that the correlation coefficient of X* and Y* is in fact the same equation as that for the correlation coefficient of X and Y.

(e) Explain that the correlation coefficient of variables that are linear functions of other variables will be equal to the correlation coefficient of the original variables.

[2]

(a) State the equation 
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 and explain the assumption underlying the stochastic variable: zero mean, homoskedasticity, ...

(b) Explain the concept OLS and show the derivation of the equations for 
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 and 
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.
(c) Prove that 
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 is a linear unbiased estimator.
(d) Derive 
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(e) Defined R2 and explain the range of values it may take and why it makes sense to interpret it in the traditional way but for a very good understanding comment on its weaknesses.
[3]

(a) State the General Linear Model  and explain the assumptions of the model.

(b) Show a proof and explain that why the OLS is unbiased.

(c) Show algebraic derivation of the variance/covariance matrix of 
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(d) Show that without using the homoskedastic assumption we cannot obtain the minimum variance solution as 
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(e) Explain that if there are perfectly collinear variables then X will be a singular matrix with determinant equal to zero and as such 
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 will not have an inverse.
 [4]

(a) Explain that hetero usually arise in cross-sectional analyses with possible example, such as a saving function example.

(b) Explain the White test.

(c) Show how we may transform to original model to a weighted least squares model, and if the parameter interpretation change, point this out.  In this case the orginal model will have to be multiplied through by the inverse of 
[image: image48.wmf]ii
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as this will allow the transformed error to be homoskedastic.
[5]
(a) Explain that hetero usually arise in cross-sectional analyses with possible example, such as a saving function example.

(b) Explain a test such as the White test, the Park test, the Goldfeld-Quandt test...

(c)  Show how we may transform to original model to a weighted least squares model, and if the parameter interpretation change, point this out.  In this case the orginal model will have to be multiplied through by the inverse of 
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as this will allow the transformed error to be homoskedastic.

[6]
(a) State the equation 
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 and explain the assumption underlying the stochastic variable: zero mean, homoskedasticity, ...

(b) Explain how the model may be written in terms of deviations from the means by subtract the means of Y and X from the variables and showing that it can be re-written as 
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(c) Derive the OLS for 
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 using the deviations from the means form.
(d) Show by algebraic manipulations that we can get from one expression to the other.
 [7] 
(a) Show that the full specification would be 
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(b) Explain that the estimators would be linear and unbiased but would not that the minimum variance property.
(c) Use generalised differencing to transform the model and using either Hildreth-Liu or Cochrane-Orcutt procedure to estimate the model.

[8]
(d) Explain how the errors in the example may be related - since the errors in one period determine the behaviour in the next.  

(e) Note that the OLS estimates will remain linear, unbiased but will be inefficient.

(f) Use generalised differencing to transform the model and using either Hildreth-Liu or Cochrane-Orcutt procedure to estimate the model. 
******
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