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INSTRUCTIONS TO CANDIDATES

Answer ANY FOUR questions 

a) Suppose a local government decides to increase the tax rate on residential properties under its jurisdiction. How will you go about determining the effect of this on the prices of residential houses? Follow the eight step procedure of econometrics to answer this question.



(8marks)
b) Violation of the assumptions of linear regression analysis can be detrimental to securing of Best Linear Unbiased Estimators. Describe two such violations that may occur and their solutions.  





(4 marks)
c) Consider the following model-



Y  0.261 2.306D2i 1.7327D3i  2.1289D2 D3i  0.8028Xi

i

t = (-0.2357) ( -5.4873)* ( -2.1803)* (9.9094)* R2 = 0.2032, n = 528,  = 0.05

*→ indicate P value is less than 0.05
Where Yi → hourly wage in dollar

X→

education (Years if schooling) D2 =
1 if female, 0 if male

D3
= 1 if non-white and non-Hispanic

=0 if otherwise

Interpret these results (3 Marks

2) You are given the following output using MINITAB statistical package: In Yt = -1.6524 + 0.3397 lnX2t + 0.860 InX3t

S.E = (0.6062) (0.1857)(0.09343)

t= (-2.73) (1.83)(9.06)

Pvalue = (0.014) (0.085)(0.000)

R2 = 0.995, F = 1719.23

Interpret the coefficient of the labour input, x2 . Do the same for the coefficient of capital input x3 .(2 marks)
Test if the coefficients of the labour input and capital input are individually statistically different from zero (  0.1)
(4 marks)
What is the interpretation of the intercept value of -1.6524?
(2 marks)
Test the hypothesis that B2 = B3 = 0 (   0.1)
(3 marks)
Give the sum of the two coefficients of the labour input and that of capital input. Hence comment on the characteristics of the economy.
(2 marks)

Explain the meaning of R2 =0.9995.
(2 marks)
3 a) A multiple regression model was fitted to data with dependent variable y and independent variables x1, x2, x3, x4 and x5. The computer output (Gretel software) is as given below. Use it to answer the question that follows. Model 11: OLS, using observations 1-402 Dependent variable: Y
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Write down the fitted model and explain if it is valid.(2 Mark)

How good are the predictors in explaining y (1mark)

Interpret the influence and relevance of each variable including the constant. 
(2marks)

3b) Two researchers are asked to estimate an ARMA model for a daily exchange rate return series, denoted Xt. Researcher A uses Schwarz’s criterion for determining the appropriate model order and arrives at ARMA (0,1). Researcher B uses Akaike’s information criterion which deems an ARMA (2,0) to be optimal. The estimated models are:

A : Xˆt  0.38 0.10t1

B : Xˆt  0.63 0.17xt 1  0.09xt 2

Where t is an error term.
You are given the following data:

Xt  0.31
xt 1  0.02
xt 2  0.16
t  0.02
t1  0.13
t2  0.19

i) Produce forecasts for the next four days i.e., t+1, t+2, t+3 and t+4.[4 marks]

ii) Suppose the actual values of the series on day t+1, t+2, t+3 and t+4 turned out to be 0.62, 0.19, -0.32 and 0.72, respectively. Determine which researcher’s model produced the most accurate forecasts. (6 marks)
4 a) Consider the following model-
Yt = B1 + B2 Xt + B3 Xt-1 + B4 Xt-2 + B3 Xt-3 + Ut

Where Y = the consumption X = the income

t = time

U = the disturbance term.

This model states that consumption expenditure at time t is a linear function of income not only at time t but also of income in three previous time periods. Such models are called distributed lag models and represent what are called dynamic models (i.e models representing change over time)

i) Would you expect multicollinearity in such models and why? (6 Marks)

ii) If multicollinearity is suspected, how would you get rid of it?(5 Marks)

4b) There are various methods of detecting autocorrelation? Explain (4Mrks)

5) a)Consider a macroeconomic model where consumption Ct​  is determined by disposable income Ytd​  and an unobserved preference shock ϵt.  The theoretical relationship is given by Ct​=β0​+β1​Ytd​+ϵt.  We want to estimate β0​  and β1.   Suppose we have access to instrumental variables: lagged consumption Ct−1​  and lagged government spending Gt−1. Assume that Ct−1​and Gt−1​are correlated with Ytd​but uncorrelated with ϵt. Derive the moment conditions for the GMM estimator in this setup, explain what makes an instrument valid, and describe how you would test the over identifying restrictions.(10 Marks)

5b) Explain the meaning of the following terms (5mks)
ANCOVA Models

Differential intercept coefficient

Probit mode

Logit model
6) You are analyzing a time series dataset to model the relationship between a country's GDP growth and its investment rate using Ordinary Least Squares (OLS) regression. After running the initial OLS regression, you perform a Durbin-Watson test and find a statistically significant value indicating the presence of positive first-order serial correlation in the residuals.

(a) Explain why the presence of serial correlation in the error terms poses a problem for OLS estimation, specifically addressing the consequences for the efficiency and validity of standard errors and hypothesis testing.(6marks)
(b) To address this issue, you consider two common correction methods; the Cochrane-Orcutt procedure and the Newey-West Heteroscedasticity and Autocorrelation Consistent (HAC) standard errors.

(i) Describe the Cochrane-Orcutt procedure. Outline the steps involved in its implementation and explain how it attempts to correct for serial correlation. Discuss one potential drawback of this method. (4marks)
(ii) Describe the Newey-West estimator. Explain its core principle and how it differs from the Cochrane-Orcutt procedure in its approach to addressing serial correlation. What is a key advantage of using Newey-West standard errors? (5marks)
8

