Stat 103
   

                     Quiz 4 - Solutions     



      Spring 2014
1.  The number of bedrooms, size of the house (in ft2), and size of the lot (in ft2) is collected for 100 houses, along with the sales price (in dollars) of the house. The Statgraphics output for the sample appears below. Use the 
output to fill in the missing values. (Include units where appropriate!)
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-----------------------------------------------------------------------------

                                       Standard          T

Parameter               Estimate         Error       Statistic        P-Value

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

CONSTANT                 37717.6        14176.7        2.66053         0.0091

Bedrooms                 2306.08        6994.19       0.329714         0.7423

Sqft                     74.2968        52.9786        1.40239         0.1640

Lot                     -4.36378         17.024      -0.256331         0.7982

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



                           Analysis of Variance

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

Source             Sum of Squares     Df  Mean Square    F-Ratio      P-Value

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

Model                  7.65017E10      3   2.55006E10    _______       0.0000

Residual                6.0109E10     96    6.26136E8

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

Total (Corr.)          1.36611E11     99



R-squared = 55.9998 percent

R-squared (adjusted for d.f.) = ________ percent

Standard Error of Est. = ________


F =  40.735
R2 adjusted =  1 – MSE/s2 = 1 - 
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=  0.54625 or about 54.6%
S ε =  $25023
2.  The P-values for all three independent variables in the model are high even though the P-value for the model suggests that at least one of the variables is linearly related to price. Explain briefly how this is possible.

The independent variables for number of bedrooms, house size, and lot size are all correlated. Thus, they duplicate information about the price of a house. Since the test represented by a t - statistics in the table is for the marginal correlation of a variable after accounting for the other independent variables, none of the variables register as correlated to house size. The independent variables are, therefore, said to display multicollinearity.
3.  Suppose you have built a multiple regression model to predict house prices in a community that uses three variables: house size, distance from downtown, and typical commute time as independent variables. You then randomly selected 50 homes in the community and determined the values for each variable for every house in your sample. For this model, provide the correct degrees of freedom for the following sums of squares as they would appear in the Statgraphics output. (Be specific, I want numbers, not formulas!)

a. SST:
df = 49
b. SSE:
df = 46
c. SSR:
df = 3
4.  Suppose that a second model for house prices in the community in problem #2 uses five independent variables, which would be more appropriate for comparing the two models, R2 or R2-adjusted? Explain briefly.

R2-adjusted is more appropriate for comparing models with different numbers of independent variables because, by adjusting for the degrees of freedom, it makes models with more independent variables pay a slight penalty for the extra variables.
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