ECON301.03 

Osman Zaim                                     HOMEWORK II

Due: 25 October 2007  in class hours

All questions pertain to the simple (two-variable) linear regression model for which the population regression equation can be written in conventional notation as: 
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where 
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 are observable variables, 
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are unknown (constant) regression coefficients, and 
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is an unobservable random error term. The Ordinary Least Squares (OLS) sample regression equation corresponding to regression equation (1) is 


[image: image7.wmf]i

i

i

u

X

Y

ˆ

ˆ

ˆ

2

1

+

+

=

b

b

               (i=1,….n)

where 
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  is the OLS estimator of the intercept coefficient 
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, 
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 is the OLS estimator of the slope coefficient , 
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is the OLS residual for the i-th sample observation, and n is sample size (the number of observations in the sample). 
1. State the Ordinary Least Squares (OLS) estimation criterion. State the OLS normal equations. Derive the OLS normal equations from the OLS estimation criterion. 

2. Give a general definition of the F-distribution. Starting from this definition, derive the F-statistic for the OLS slope coefficient estimator 
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. State all assumptions required for the derivation. 
3.  A researcher is using data for a sample of 274 male employees to investigate the relationship between hourly wage rates 
[image: image13.wmf]i

Y

(measured in dollars per hour) and firm tenure 
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X

(measured in years). Preliminary analysis of the sample data produces the following sample information: 
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Use the above sample information to answer all the following questions. Show explicitly all formulas and calculations.  

(a) Use the above information to compute OLS estimates of the intercept coefficient 
[image: image16.wmf]1

ˆ

b

 and the slope coefficient 
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(b) Interpret the slope coefficient estimate you calculated in part (a) -- i.e., explain in words what the numeric value you calculated for 
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means. 
(c) Calculate an estimate of σ2, the error variance. 

(d) Calculate an estimate of  Var(
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), the variance of 
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(e) Compute the value of 
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r

,  the coefficient of determination for the estimated OLS sample regression equation. Briefly explain what the calculated value of 
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 means. 

(f) Calculate the sample value of the t-statistic for testing the null hypothesis 
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 against the alternative hypothesis 
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. Is 
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 statistically significant at the 0.05 significance level.

(g) Do a mean prediction for
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and establish a confidence interval at the 0.05 significance level.

(h) Do an individual prediction for
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and establish a confidence interval at the 0.05 significance level.

4.  You have been commissioned to investigate the relationship between the median selling prices of houses and the average number of rooms per house in 506 census districts of a large metropolitan area. The dependent variable is 
[image: image28.wmf]i

ice

Pr

, the median selling price of a house in the i-th census district, measured in thousands of dollars. The explanatory variable is 
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Rooms

, the average number of rooms per house in the i-th census district. The model you propose to estimate is given by the population regression equation 
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Your research assistant has used the 506 sample observations on pricei and roomsi to estimate the following OLS sample regression equation, where the figures in parentheses below the coefficient estimates are the estimated standard errors of the coefficient estimates: 
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(a) Compute the two-sided 95% confidence interval for the slope coefficient 
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(b) Perform a test of the null hypothesis 
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at the 1% significance level (i.e., for significance level α = 0.01). Show how you calculated the test statistic. State the decision rule you use, and the inference you would draw from the test. Briefly indicate the conclusion you would draw from the test. 

(c) Perform a test of the proposition that a one-room increase in average house size is associated on average with an increase in median house price of more than $80,000. Use the 5 percent significance level (i.e., α = 0.05). State the null hypothesis H0 and the alternative hypothesis H1. Show how you calculated the test statistic. State the decision rule you use, and the inference you would draw from the test. 
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