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ECO 690, Spring 2000

Midterm Test 

Dr. Seid Hassan

Note: You can use the backside of this exam sheet as well if you need extra spaces, but please do not forget to show me where it is be found!

Name___________________________                             SS #_______________

1. (15 points) Explain (1) the meanings of the following forecast accuracy measures and then (2) summarize the advantages and disadvantages of using each of them (note: writing down the formula for each and showing the absolute and relative measures may help you explain each forecast accuracy measure).

a. Mean Error (ME)

b. Mean Absolute Deviation (MAD)

c. Mean Squared Error (SSE)

d. Residual Squared Error (RSE)

e. Percentage Error (PE)

f. Mean Percentage error (MPE)

g. Mean Absolute Percentage Error (MAPE).

2. (3 points) What is the difference between fitting and forecasting? Explain the difference between fitting and forecasting errors.

3. (3 points) What is meant by OLS is BLUE?

4. (10 points) For a sample of 66 monthly returns of 5-year bonds in Thailand and the United States, a correlation of 0.293 was found. Suppose the linear regression of the Thai returns on the United States returns was estimated.

a. What is the coefficient of determination of this regression? Interpret your result.

b. Test the significance of implied linear relationship at the 5% level.

5. (8 points) Define the concept of multicollinearity and answer the following 

a. When is multicollinearity a problem?  

b. Ho is it detected?

c. How is multicollinearity corrected?

d. What is the effect of multicollinearity on the signs of the regression coefficients?

6. (8 points) Define the concept of autocorrelation (or serial correlations) and answer the following:

a. When is autocorrelation a problem?  

b. Ho is it detected?

c. How is autocorrelation corrected?

7. (8) Define the concept of heteroscedasticity and answer the following:

a. When is heteroscedasticity a problem?  

b. Ho is it detected?

c. How is heteroscedasticity corrected?

8. (30 points) The following regression was fitted by ordinary least squares to 30 annual observations on a time series data
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where, Yt = number of business failures

(a) 
X1t = volume of industrial production


X2t = short term interest rate


X3t = value of new business orders placed.

Figures in brackets below parameter estimates are the corresponding estimated standard errors. "log" indicates the natural logarithm. 
b. Interpret, in the context of the assumed model, the estimated parameter on log X3t.
c. Interpret the adjusted coefficient of determination, 
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d. Briefly explain why 
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 for purposes of interpretation.   

e. What null hypothesis can be tested through the Durbin-Watson statistic? Carry out this test for the present problem, using a 5% significance level.

f. Given your findings in (d), what are the consequences of proceeding with the OLS-estimated model? Explain what you would do next.

g. Calculate the (approximate) correlation between adjacent error terms in this model (Hint! use the Durbin-Watson statistic formula).

(a) (15 points) A market researcher is interested in the average amount of money per year spent by college students on clothing. From 25 years of annual data the following regression was obtained through ordinary least squares
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where figures in brackets below coefficient estimates are the corresponding estimated standard errors, and

Yt = expenditure per student on clothes, in real dollars;

X1t = disposable income per student (after the payment of tuition, fees, room and board), in real dollars;

X2t = index of advertising, aimed at the student market, on clothes. 

a. Test at the 5% level, against the obvious one-sided alternative, the null hypothesis that, all else equal, advertising does not affect expenditures on clothes in this market.

(b) Find a 95% confidence interval for the parameter on X1t in the true regression model.

b. Test the null hypothesis that the error terms (t are not autocorrelated against the alternative that they follow a first order autoregressive model with positive parameter.

(c) Suppose it is expected that, for the current year for Y and, the next year for X1 and X2, respectively, the values would be $900, $6000, and 101; that is, 

Y25 = $900;

X1,26 =  $6000; 

X2,26 = 101.

Predict (forecast) the expenditure per student on clothes for next year.

(d) Bonus (Optional)  - 6 points
The Dickey-Fuller unit root test could be calculated using the formulae:
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10. What is the rationale behind running a unit root test before running a regression?

(e) Show, step by step, how you would determine whether a series is stationary or not using the above equations. Then explain how you would run the regression after you completed the unit root test on each series.
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