5.2
(a)
The coefficient of EXPER indicates that, on average, a draftsman's quality rating goes up by 0.076 for every additional year of experience.


(b)
The 95% confidence interval for 
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 is given by
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We are 95% confident that the procedure we have used for constructing a confidence interval which yield an interval that includes 
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(c) For testing 
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 the p-value is 0.1012 It is given as the sum of the areas under the t-distribution to the left of (1.711 and to the right of 1.711. The area in each of these tails is 
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 We do not reject 
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(d)
The predicted quality rating of a draftsman with 5 years experience is
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The steps required to compute a prediction interval will depend on the software you are using.  Most software will give you a standard error of the forecast error 
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 obtained as the square root of
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(Notice where the 5 enters the formula. We would need to have the entire dataset to evaluate this expression.)



Then, a 95% prediction interval can be obtained from 
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5.4   
Since the reported t-statistic is given by 
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5.5
(a)
For p = 0.005, the null hypothesis would be rejected at both the 5% and 1% levels of significance.


(b)
For p = 0.0108, the null hypothesis would be rejected at the 5% level of significance, but not at the 1% level of significance.

5.6
For each problem below,  you should draw a t-distribution and identify the rejection region on the diagram.


(a)
Hypotheses:  
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Calculated t-stat value:  
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Critical t-value:  
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Decision:  Reject 
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(b)
Hypotheses:  
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Calculated t-value:  
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Critical t-value:  
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Decision:  Reject 
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(c)
Hypotheses:  
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Calculated t-value:  
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Critical t-value:  
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Decision:  Do not reject 
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(d)
Hypotheses:  
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Calculated t-value:  
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Critical t-value:  
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Decision:  Reject 
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(e)
A 99% interval estimate of the slope is given by 
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There is 99% probability that the interval (0.079 and 0.541) will contain the true 99% of the time in repeated samples.

5.9
The estimated equation is
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(a)
A 95% confidence interval for 
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(b)
To test 
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 we compute the t-value 
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. At a 5% significance level the critical value for a one-tailed test and 211 degrees of freedom is 
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  Since t = 16.41 > 
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 = 1.65, 
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 is rejected.  We conclude there is a positive relationship between house size and price.


(c)
To test 
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At a 5% significance level the critical values for a two-tailed test and 211 degrees of freedom are 
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  Since t = (1.43 lies between (1.97 and 1.97, we do not reject 
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.  The data are not in conflict with the hypothesis that says the value of a square foot of housing space is $50.


(d)
The point prediction for house price for a house with 2000 square feet is
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5.13
(a)
The linear relationship between life insurance and income is estimated as





=
6.8550
+
3.8802 xt



(7.3835)
(0.1121)



where the numbers in parentheses are corresponding standard errors.


(b)
The relationship in part (a) indicates that, as income increases, the amount of life insurance increases, as is expected. The value of b1 = 6.8550 implies that if a family has no income, then they would purchase $6855 worth of insurance. It is necessary to be careful of this interpretation because there is no data for families with an income close to zero. Parts (i), (ii) and (iii) discuss the slope coefficient.


(i)
If income increases by $1000, then an estimate of the resulting change in the amount of life insurance is $3880.20.


(iii)
did in class.


(iv)
Life insurance companies are interested in household characteristics that influence the amount of life insurance cover that is purchased by different households. One likely important determinant of life insurance cover is household income. To see if income is important, and to quantify its effect on insurance, we set up the model yt = (1 + (2xt + et where yt is life insurance cover by the t-th household, xt is household income, (1 and (2 are unknown parameters that describe the relationship, and et is a random uncorrelated error that is assumed to have zero mean and constant variance (2.



To estimate our hypothesized relationship, we take a random sample of 20 households, collect observations on y and x, and apply the least-squares estimation procedure. The estimated equation, with standard errors in parentheses, is given in part (a). The point estimate for the response of life-insurance cover to an income increase of $1000 is $3880 and a 95% interval estimate for this quantity is ($3645, $4116). This interval is a relatively narrow one, suggesting we have reliable information about the response. The intercept estimate is not significantly different from zero, but this fact by itself is not a matter for concern; as mentioned in part (b), we do not give this value a direct economic interpretation.



The estimated equation could be used to assess likely requests for life insurance and where changes may occur as a result of income changes.


(c)
To test the hypothesis that the slope of the relationship is one, we proceed as we did in part (b)(iii), using 1 instead of 5. Thus, our hypotheses are H0: (2 = 1 versus H1: (2 ( 1. The rejection region is | t | > 2.101. The value of the test statistic is










Since 
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 we reject the hypothesis that the amount of life insurance increases at the same rate as income increases.


(d)
If income = $100,000, then the predicted amount of life insurance is







 = 6.8550 + 3.8802(100) = 394.875.



That is, the predicted life insurance is $394,875 for an income of $100,000.

5.16
(a)
(a)
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(b)
p-value = 2 ( P(t>1.257) = 2 x 0.1074 = 0.2147



(c)
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(d)
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(b)
The estimated slope 
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 indicates that a 1% increase in males 18 and older, who are high school graduates, increases average income of those males by $180. The positive sign is as expected; more education should lead to higher salaries.


(c)
A 99% confidence interval for the slope is given by
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(d)
For testing 
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(0.634.  The critical values for a two-tailed test with a 5% significance level and 49 degrees of freedom are 
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 Since t = (0.634 lies in the interval ((2.01, 2.01), we do not reject 
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.  The null hypothesis suggests that a 1% increase in males 18 or older, who are high school graduates, leads to an increase in average income for those males of $200.  Nonrejection of 
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 means that this claim is compatible with the sample of data.


(e)
The Louisiana residual is
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(f)
The prediction is





[image: image71.wmf]0

ˆ

MIM

 = 2.732 + 0.18014 ( 75 = 16.24

5.17
(a)
Let 
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 be the quantity of soda consumed and 
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 be the maximum temperature.  The linear relationship between 
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  Using the data given, the least squares estimates of the equation are given by
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where standard errors are in parenthesis.


(b)
To test whether increases in temperature increase the quantity consumed, we test the hypothesis that 
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  Using a 5% significance level, and noting we have 16 degrees of freedom, the rejection region is t > 1.746.  The value of the test statistic is
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Since 15.029 > 1.746, we reject 
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 and conclude that there is enough data evidence to suggest that higher temperatures do increase the quantity consumed.


(c)
At 
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 the point prediction for the amount of soda sold is
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To compute a prediction interval we need the standard error of the prediction error.  Using computer software, it is found to be 
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= 60.974.  A 95% prediction interval is given by
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(d)
The temperature for which we predict zero sodas to be sold is that value of 
[image: image90.wmf]0

x

 which satisfies the equation




0 = (771.26 + 25.761
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or,
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