Stat 103



         Quiz 5 - Solutions



      Spring 2014
Instructions: Be sure to briefly explain your reasoning and how you have used StatGraphics in your analysis, including all relevant computer output. 

1.  In a study of lotteries, 100 adults were randomly selected and asked how much they spend on lottery tickets. They were also interviewed about various socio-economic variables. The following data was recorded and stored in the file LOTTERY:  

· Lottery - Amount spent on lottery tickets as a percentage of total household income

· Education - Number of years of education

· Age - age

· Children - Number of children, including grown children

· Income - Personal income (in thousands of dollars)

a. A multiple regression that includes the dependent variable Lottery, and the dependent variables Education, Age, Children, and Income returned the ANOVA table below. Most of the values have been deleted. Recreate the table, i.e., fill in the missing values.
  Analysis of Variance - Full Model
	Source
	Sum of Squares
	Df
	Mean Square
	F-Ratio
	P-Value

	Model
	615.442
	4
	153.861
	18.17
	0.0000

	Residual
	804.348
	95
	8.46682
	
	

	Total (Corr.)
	1419.79
	99
	
	
	


Use the partial output in the ANOVA table for the Full model, i.e., the one including all four available independent variables, to compute the F-statistic for the model.

b. Four Reduced models, each omitting one of the independent variables, produce the ANOVA tables below. Most of the values have been deleted. Use them, and your recreated ANOVA table for the Full model in part (a), to compute the F-statistics for the four independent variables as they would appear in the Table of Coefficients for the Full model. Then use the signs of the estimated slopes for the four independent variables provided to compute the t-statistics for each as they would appear in the Table of Coefficients for the Full model. (You'll have to fill in at least some of the missing values first.)
Deleting Education - (Sign of the estimated slope for the variable education in the full model is negative)

Analysis of Variance - Reduced Model (Excludes Education)

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

	Model
	525.684
	3
	175.228
	18.81
	0.0000

	Residual
	894.106
	96
	9.3136
	
	

	Total (Corr.)
	1419.79
	99
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Deleting Age - (The sign of the estimated slope for the variable Age variable in the full model is positive)

Analysis of Variance - Reduced Model (Excludes Age)

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

	Model
	604.107
	3
	201.369
	23.70
	0.0000

	Residual
	815.683
	96
	8.4967
	
	

	Total (Corr.)
	1419.79
	99
	
	
	


F - Ratio for Age = 
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Deleting Children - (The sign of the estimated slope for the variable Children in the full model is positive)

Analysis of Variance - Reduced Model (Excludes Children)

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

	Model
	613.973
	3
	204.658
	24.38
	0.0000

	Residual
	805.817
	96
	8.39393
	
	

	Total (Corr.)
	1419.79
	99
	
	
	


F - Ratio for Children = 
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Deleting Income - (The sign of the estimated slope for the variable Income in the full model is negative)
Analysis of Variance - Reduced Model (Excludes Income)

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

	Model
	554.36
	3
	184.787
	20.50
	0.0000

	Residual
	865.43
	96
	9.01489
	
	

	Total (Corr.)
	1419.79
	99
	
	
	


F - Ratio for Income = 
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Compare the t - scores for the marginal effect of the variables Education, Age, Children, and Income in the model computed above with the values found in the Table of Coefficients below reprinted from StatGraphics .
Table of Coefficients - Full Model  
	Parameter
	Estimate
	Error
	t  - Statistic
	P-Value

	CONSTANT
	11.9061
	1.7852
	6.66935
	0.0000

	Education
	-0.430018
	0.132072
	-3.25594
	0.0016

	Age
	0.0291899
	0.0252277
	1.15706
	0.2501

	Children
	0.0934351
	0.224313
	0.416538
	0.6780

	Income
	-0.0744705
	0.027726
	-2.68594
	0.0085


Analysis of Variance - Full Model
	Source
	Sum of Squares
	Df
	Mean Square
	F-Ratio
	P-Value

	Model
	615.442
	4
	153.861
	18.17
	0.0000

	Residual
	804.348
	95
	8.46682
	
	

	Total (Corr.)
	1419.79
	99
	
	
	


c. Two Reduced models, each omitting two of the independent variables, produce the ANOVA tables below. Most of the values have been deleted. Use them, and your recreated ANOVA table for the Full model in part (a), to compute the F-statistics for the two omitted independent variables. for the Full model. (You'll have to fill in at least some of the missing values first.)
Analysis of Variance - Reduced Model (Excludes Age & Children)

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

	Model
	601.338
	2
	300.669
	35.63
	0.0000

	Residual
	818.452
	97
	8.43765
	
	

	Total (Corr.)
	1419.79
	99
	
	
	


F - Ratio for {Age, Children} = 
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, which leads to a P- value = 0.4379 for the marginal contribution of the pair.
Analysis of Variance - Reduced Model (Excludes Education & Income)

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

	Model
	46.854
	2
	23.427
	1.66
	0.1964

	Residual
	1372.94
	97
	14.154
	
	

	Total (Corr.)
	1419.79
	99
	
	
	


F - Ratio for {Education, Income} = 
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, which leads to a P- value = 9.33 x 10-12 for the marginal contribution of the pair!
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