Solution to Assignment 3

Problem 1:
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1.

2. MPG will, on average, decrease by 0.117525 units with a one unit increase in horsepower, holding weight constant.  On the other hand, MPG will, on average, decrease by 0.00687064 units with a one unit increase in weight, holding horsepower constant.

3. 37.36.

Problem 2:

1. Mean Square of Model = 30/2 = 15

Mean Square of Residual = 120/10 = 12

2. F-Ratio = 15/12 = 1.25 

3. Since 1.25 < 4.10 = Critical F → No significant relationship between Y and the two independent variables.

Problem 3:
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-----------------------------------------------------------------------------

                                      Standard

Parameter               Estimate         Error     Lower Limit    Upper Limit

-----------------------------------------------------------------------------

CONSTANT                     1.3       0.156894        0.94508        1.65492

Space                      0.074      0.0110084      0.0490972      0.0989028

Front                       0.45       0.130544       0.154689       0.745311

-----------------------------------------------------------------------------

1.

2. Sales will, on average, increase by 0.074 with a one unit increase in space, regardless the place: front or back. Sales of the stores with the same space, however, will increase on average by 0.45 if their items are put in front.

3. 1.892.

4. It appears that the residuals are randomly scattered and do not show any apparent patterns (non linearity, hertoscedasticity, or serial correlation). We thus conclude that the model is adequate.

5. Yes. There is a significant relationship between the sales and the two independent variables, as the p-value of the F-ratio is less than 0.05.

6. Both independent variables make contributions to the model as the p-values associated with the two variables are less than 0.05.

7.

[image: image11.wmf]MPG = 58.1571 - 0.117525*Horsepower - 0.00687064*Weight


Problem 4:

1. 
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, where X1 = average SAT and X2 = room and board expenses (in thousands of dollars).

2. Holding constant the effects of room and board expenses, for each additional point of average SAT score the annual total cost is expected to increase on the average by 0.0239 thousands of dollars, or $23.90. Holding constant the effects of average SAT score, for each additional thousand dollars of room and board expense the annual total cost is expected to increase on the average by 2.5191 thousands of dollars, or $2519.10.

3. 
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4. Residual plots indicate that the fitted model appears to be adequate.

5. 
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 with 2 and 77 degrees of freedom. Reject H0. At least one of the independent variables is linearly related to the dependent variable.

6. For X1: 
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 with 77 degrees of freedom. Reject H0. There is evidence that X1 significantly contributes to a model already containing X2. 

For X2: 
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 with 77 degrees of freedom. Reject H0. There is evidence that X2 significantly contributes to a model already containing X1. Therefore, each independent variable makes a significant contribution in the presence of the other variable, and both variables should be included in the model.


(For X1, the p value is less than 0.001. This means the probability of obtaining a t-test statistic which differs from zero by 8.14 or more (positively or negatively) when the null hypothesis that (1 = 0 is true is less than 0.001. For X2, the p value is less than 0.001. This means the probability of obtaining a t-test statistic which differs from zero by 8.73 or more (positively or negatively) when the null hypothesis that (2 = 0 is true is less than 0.001.)

[image: image12.wmf]Sales = 1.3 + 0.074*Space + 0.45*Front


7. Room and board expense is a minor component of annual total cost of attending a college or university. The remaining components tend to rise when room and board expenses rise. 

[image: image13.wmf]95.0% confidence intervals for coefficient estimates

-----------------------------------------------------------------------------

                                      Standard

Parameter               Estimate         Error     Lower Limit    Upper Limit

-----------------------------------------------------------------------------

CONSTANT                -21.8637        3.38249       -28.5991       -15.1283

AverageTotalSAT        0.0239215      0.0029383      0.0180706      0.0297724

RoomandBoard              2.5191       0.288665        1.94429        3.09391

-----------------------------------------------------------------------------

9.

Problem 5:

[image: image14.wmf]AnnualTotalCost = -7.78563 + 0.0136286*AverageTotalSAT +

1.13375*RoomandBoard + 2.51915*TOEFLScore + 6.09599*TypeofSchool
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3. 
[image: image7.wmf]6

.

480

)

20

(

2935

.

0

)

20

(

722

.

24

59

.

857

ˆ

2

=

+

-

=

Y


4. 
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. (The p-value < 0.001 indicates that the probability of having an F-test statistic of at least 116.12 when (1 = 0 and (2 = 0 is less than 0.001). Reject H0. The overall model is significant.

5. 
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. Reject H0. The curvilinear effect is significant.
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[image: image16.wmf]MPG = 58.1571 - 0.117525*Horsepower - 0.00687064*Weight
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[image: image20.wmf]AnnualTotalCost = -7.78563 + 0.0136286*AverageTotalSAT +
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