c69Stat II Homework 6

Due November 8, 2007

Sequential and Set Regression
Problem 1 – Sequential Regression 

The data set NUTRITION.sav (along with its documentation NUTRITION.doc) is available on the class website.  We want to predict the percent of support that a household is receiving from the following factors.

· Number of adults in the household

· Number of teens in the household

· Number of children in the household

· Household weekly income

· Household weekly costs

· Percent of income spent on nutrition

· Percent of income spent on accommodations

· Percent of calories in diet coming from fat

· Percent of calories in diet coming from proteins

· Percent of calories in diet coming from animal proteins

We have to exclude some other variables like percent of calories in diet coming from carbohydrates because of multicollinearity.

A)
Establish a prioritized list of the IVs based either on causal precedence or theoretical importance.  Explain why you ordered the variables in the way that you did.

I decided to put the variables in the following order.

1. Percent of calories in diet coming from fat

2. Percent of calories in diet coming from proteins

3. Percent of calories in diet coming from animal proteins

4. Number of adults in the household

5. Number of teens in the household

6. Number of children in the household

7. Household weekly income

8. Household weekly costs

9. Percent of income spent on nutrition

10. Percent of income spent on accommodations

I imagined that I was a researcher who was primarily interested in knowing how this support was related to a family’s diet.  The variables I am most interested in are therefore the calories in the diet coming from different sources, and so they appear first in the list.  The remaining variables I ordered in terms of causal precedence.  

B)
Perform a sequential regression based on your list for part A.  Report the test for each of your IVs.

SPSS produces the following output for my sequential regression.  Your output will be different if you used a different order.  Notice that we have to use the regression procedure twice to get the necessary tests for our sequential regression.


ANOVA(j)

	Model
	 
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	1
	Regression
	2358.445
	1
	2358.445
	2.648
	.104(a)

	 
	Residual
	691084.997
	776
	890.573
	 
	 

	 
	Total
	693443.442
	777
	 
	 
	 

	2
	Regression
	5549.723
	2
	2774.861
	3.126
	.044(b)

	 
	Residual
	687893.719
	775
	887.605
	 
	 

	 
	Total
	693443.442
	777
	 
	 
	 

	3
	Regression
	24833.494
	3
	8277.831
	9.583
	.000(c)

	 
	Residual
	668609.948
	774
	863.837
	 
	 

	 
	Total
	693443.442
	777
	 
	 
	 

	4
	Regression
	32346.347
	4
	8086.587
	9.455
	.000(d)

	 
	Residual
	661097.095
	773
	855.236
	 
	 

	 
	Total
	693443.442
	777
	 
	 
	 

	5
	Regression
	64778.128
	5
	12955.626
	15.909
	.000(e)

	 
	Residual
	628665.313
	772
	814.333
	 
	 

	 
	Total
	693443.442
	777
	 
	 
	 

	6
	Regression
	72822.693
	6
	12137.115
	15.078
	.000(f)

	 
	Residual
	620620.749
	771
	804.956
	 
	 

	 
	Total
	693443.442
	777
	 
	 
	 

	7
	Regression
	74134.002
	7
	10590.572
	13.167
	.000(g)

	 
	Residual
	619309.440
	770
	804.298
	 
	 

	 
	Total
	693443.442
	777
	 
	 
	 

	8
	Regression
	77203.168
	8
	9650.396
	12.043
	.000(h)

	 
	Residual
	616240.274
	769
	801.353
	 
	 

	 
	Total
	693443.442
	777
	 
	 
	 

	9
	Regression
	112287.505
	9
	12476.389
	16.488
	.000(i)

	 
	Residual
	581155.936
	768
	756.713
	 
	 

	 
	Total
	693443.442
	777
	 
	 
	 


a  Predictors: (Constant), FATPCT

b  Predictors: (Constant), FATPCT, PROTPCT

c  Predictors: (Constant), FATPCT, PROTPCT, ANIPCT

d  Predictors: (Constant), FATPCT, PROTPCT, ANIPCT, ADULTS

e  Predictors: (Constant), FATPCT, PROTPCT, ANIPCT, ADULTS, TEENS

f  Predictors: (Constant), FATPCT, PROTPCT, ANIPCT, ADULTS, TEENS, CHILDREN

g  Predictors: (Constant), FATPCT, PROTPCT, ANIPCT, ADULTS, TEENS, CHILDREN, INCOME

h  Predictors: (Constant), FATPCT, PROTPCT, ANIPCT, ADULTS, TEENS, CHILDREN, INCOME, COSTS

i  Predictors: (Constant), FATPCT, PROTPCT, ANIPCT, ADULTS, TEENS, CHILDREN, INCOME, COSTS, NUTRPCT

j  Dependent Variable: SUPPPCT


Coefficients(a)

	Model
	 
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.

	 
	 
	B
	Std. Error
	Beta
	 
	 

	1
	(Constant)
	66.432
	6.822
	 
	9.738
	.000

	 
	FATPCT
	-.360
	.221
	-.058
	-1.627
	.104

	2
	(Constant)
	39.059
	15.962
	 
	2.447
	.015

	 
	FATPCT
	-.243
	.229
	-.039
	-1.061
	.289

	 
	PROTPCT
	2.155
	1.136
	.070
	1.896
	.058

	3
	(Constant)
	99.691
	20.314
	 
	4.908
	.000

	 
	FATPCT
	-1.265
	.313
	-.205
	-4.044
	.000

	 
	PROTPCT
	-2.774
	1.531
	-.091
	-1.811
	.070

	 
	ANIPCT
	.818
	.173
	.259
	4.725
	.000

	4
	(Constant)
	113.637
	20.753
	 
	5.476
	.000

	 
	FATPCT
	-1.232
	.311
	-.200
	-3.957
	.000

	 
	PROTPCT
	-2.502
	1.526
	-.082
	-1.639
	.102

	 
	ANIPCT
	.785
	.173
	.248
	4.543
	.000

	 
	ADULTS
	-8.099
	2.733
	-.104
	-2.964
	.003

	5
	(Constant)
	106.475
	20.282
	 
	5.250
	.000

	 
	FATPCT
	-1.103
	.305
	-.179
	-3.622
	.000

	 
	PROTPCT
	-.956
	1.510
	-.031
	-.633
	.527

	 
	ANIPCT
	.442
	.177
	.140
	2.496
	.013

	 
	ADULTS
	-7.475
	2.668
	-.096
	-2.802
	.005

	 
	TEENS
	-6.944
	1.100
	-.232
	-6.311
	.000

	6
	(Constant)
	113.829
	20.299
	 
	5.608
	.000

	 
	FATPCT
	-.985
	.305
	-.160
	-3.228
	.001

	 
	PROTPCT
	-.946
	1.501
	-.031
	-.630
	.529

	 
	ANIPCT
	.328
	.180
	.104
	1.824
	.069

	 
	ADULTS
	-8.636
	2.678
	-.111
	-3.225
	.001

	 
	TEENS
	-6.995
	1.094
	-.234
	-6.393
	.000

	 
	CHILDREN
	-1.681
	.532
	-.113
	-3.161
	.002

	7
	(Constant)
	115.003
	20.311
	 
	5.662
	.000

	 
	FATPCT
	-.995
	.305
	-.161
	-3.262
	.001

	 
	PROTPCT
	-.963
	1.500
	-.031
	-.642
	.521

	 
	ANIPCT
	.325
	.180
	.103
	1.810
	.071

	 
	ADULTS
	-8.733
	2.678
	-.113
	-3.261
	.001

	 
	TEENS
	-7.401
	1.139
	-.248
	-6.498
	.000

	 
	CHILDREN
	-1.886
	.555
	-.127
	-3.397
	.001

	 
	INCOME
	.021
	.017
	.048
	1.277
	.202

	8
	(Constant)
	116.486
	20.288
	 
	5.742
	.000

	 
	FATPCT
	-1.004
	.305
	-.163
	-3.298
	.001

	 
	PROTPCT
	-.685
	1.504
	-.022
	-.456
	.649

	 
	ANIPCT
	.355
	.180
	.112
	1.971
	.049

	 
	ADULTS
	-7.431
	2.755
	-.096
	-2.697
	.007

	 
	TEENS
	-5.995
	1.345
	-.201
	-4.458
	.000

	 
	CHILDREN
	-1.157
	.668
	-.078
	-1.733
	.084

	 
	INCOME
	.024
	.017
	.054
	1.442
	.150

	 
	COSTS
	-.642
	.328
	-.097
	-1.957
	.051

	9
	(Constant)
	148.994
	20.285
	 
	7.345
	.000

	 
	FATPCT
	-.695
	.299
	-.113
	-2.323
	.020

	 
	PROTPCT
	-.309
	1.463
	-.010
	-.211
	.833

	 
	ANIPCT
	.430
	.175
	.136
	2.454
	.014

	 
	ADULTS
	-2.097
	2.789
	-.027
	-.752
	.452

	 
	TEENS
	-.387
	1.545
	-.013
	-.250
	.802

	 
	CHILDREN
	2.964
	.887
	.199
	3.340
	.001

	 
	INCOME
	.011
	.016
	.024
	.657
	.512

	 
	COSTS
	-1.890
	.368
	-.285
	-5.141
	.000

	 
	NUTRPCT
	-1.102
	.162
	-.328
	-6.809
	.000


a  Dependent Variable: SUPPPCT


ANOVA(c)

	Model
	 
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	1
	Regression
	112287.505
	9
	12476.389
	16.488
	.000(a)

	 
	Residual
	581155.936
	768
	756.713
	 
	 

	 
	Total
	693443.442
	777
	 
	 
	 

	2
	Regression
	199473.219
	10
	19947.322
	30.973
	.000(b)

	 
	Residual
	493970.222
	767
	644.029
	 
	 

	 
	Total
	693443.442
	777
	 
	 
	 


a  Predictors: (Constant), NUTRPCT, ADULTS, INCOME, FATPCT, PROTPCT, COSTS, TEENS, ANIPCT, CHILDREN

b  Predictors: (Constant), NUTRPCT, ADULTS, INCOME, FATPCT, PROTPCT, COSTS, TEENS, ANIPCT, CHILDREN, ACCPCT

c  Dependent Variable: SUPPPCT


Coefficients(a)

	Model
	 
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.

	 
	 
	B
	Std. Error
	Beta
	 
	 

	1
	(Constant)
	148.994
	20.285
	 
	7.345
	.000

	 
	FATPCT
	-.695
	.299
	-.113
	-2.323
	.020

	 
	PROTPCT
	-.309
	1.463
	-.010
	-.211
	.833

	 
	ANIPCT
	.430
	.175
	.136
	2.454
	.014

	 
	ADULTS
	-2.097
	2.789
	-.027
	-.752
	.452

	 
	TEENS
	-.387
	1.545
	-.013
	-.250
	.802

	 
	CHILDREN
	2.964
	.887
	.199
	3.340
	.001

	 
	INCOME
	.011
	.016
	.024
	.657
	.512

	 
	COSTS
	-1.890
	.368
	-.285
	-5.141
	.000

	 
	NUTRPCT
	-1.102
	.162
	-.328
	-6.809
	.000

	2
	(Constant)
	38.452
	20.987
	 
	1.832
	.067

	 
	FATPCT
	-.433
	.277
	-.070
	-1.562
	.119

	 
	PROTPCT
	-.984
	1.351
	-.032
	-.729
	.466

	 
	ANIPCT
	.393
	.162
	.124
	2.432
	.015

	 
	ADULTS
	-.940
	2.575
	-.012
	-.365
	.715

	 
	TEENS
	-.151
	1.425
	-.005
	-.106
	.916

	 
	CHILDREN
	2.869
	.819
	.193
	3.504
	.000

	 
	INCOME
	.009
	.015
	.020
	.603
	.547

	 
	COSTS
	-1.214
	.344
	-.183
	-3.529
	.000

	 
	NUTRPCT
	.094
	.181
	.028
	.519
	.604

	 
	ACCPCT
	1.819
	.156
	.529
	11.635
	.000


a  Dependent Variable: SUPPPCT

The tests of the coefficients as follows.

1. Percent of calories in diet coming from fat:  t[776] = -1.627, p = .104
2. Percent of calories in diet coming from proteins:  t[775] = 1.896, p = .058
3. Percent of calories in diet coming from animal proteins:  t[774] = 4.725, p < .001
4. Number of adults in the household:  t[773] = -2.964, p = .003
5. Number of teens in the household:  t[772] = -6.311, p < .001
6. Number of children in the household:  t[771] = -3.161, p = .002
7. Household weekly income:  t[770] = 1.277, p = .202
8. Household weekly costs:  t[769] = -1.957, p = .051
9. Percent of income spent on nutrition:  t[768] = -6.809, p < .001
10. Percent of income spent on accommodations:  t[767] = 11.635, p < .001
C)
Compare the results of your sequential regression to the results of a standard multiple regression model containing the same IVs.  Explain any differences that you observe.  Does it make sense to perform a sequential regression with these IVs (i.e., are there suppression effects that make sequential regression less viable)?

Below are the results of a standard multiple regression using these IVs to predict the percent support.

Coefficients(a)

	Model
	 
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.

	 
	 
	B
	Std. Error
	Beta
	 
	 

	1
	(Constant)
	38.452
	20.987
	 
	1.832
	.067

	 
	FATPCT
	-.433
	.277
	-.070
	-1.562
	.119

	 
	PROTPCT
	-.984
	1.351
	-.032
	-.729
	.466

	 
	ANIPCT
	.393
	.162
	.124
	2.432
	.015

	 
	ADULTS
	-.940
	2.575
	-.012
	-.365
	.715

	 
	TEENS
	-.151
	1.425
	-.005
	-.106
	.916

	 
	CHILDREN
	2.869
	.819
	.193
	3.504
	.000

	 
	INCOME
	.009
	.015
	.020
	.603
	.547

	 
	COSTS
	-1.214
	.344
	-.183
	-3.529
	.000

	 
	NUTRPCT
	.094
	.181
	.028
	.519
	.604

	 
	ACCPCT
	1.819
	.156
	.529
	11.635
	.000


a  Dependent Variable: SUPPPCT

For the most part we find that the tests in sequential regression produce larger test statistics than those in standard multiple regression, since the joint variability is assigned to various IVs.  There is one notable exception, however.  The tests for COST is not significant in the sequential regression, while it is significant in the multiple regression.  This would mean that either NUTRPCT or ACCPCT must act as a suppressor variable.  The take-home message would be that sequential regression seems fine for everything except the test of COSTS.

Problem 2 – Regression with IV sets

A)
Use set regression to test whether variables related to diet (FATPCT, PROTPCT, ANIPCT) account for a significant amount of variability in the percent of support a household receives above and beyond the financial variables (INCOME, COSTS).

To perform this analysis in SPSS we put the financial variables in the first block and the diet variables in the second block.  Below is the output from this analysis.


Model Summary

	Model
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate
	Change Statistics

	 
	 
	 
	 
	 
	R Square Change
	F Change
	df1
	df2
	Sig. F Change

	1
	.238(a)
	.056
	.054
	29.05671
	.056
	23.165
	2
	775
	.000

	2
	.287(b)
	.082
	.077
	28.70853
	.026
	7.304
	3
	772
	.000


a  Predictors: (Constant), COSTS, INCOME

b  Predictors: (Constant), COSTS, INCOME, PROTPCT, FATPCT, ANIPCT

From this we can see that the diet variables can account for a significant amount of variability above and beyond the income variables (F[3, 772] = 7.304, p < .001).
B)
Take the variables you examined in Problem 1 and divide them into theoretically meaningful sets.  Test whether each set can explain a significant amount of variability in the support percentage.

I decided to use the following three sets.

· Diet set:  Percent of calories in diet coming from fat, Percent of calories in diet coming from proteins, Percent of calories in diet coming from animal proteins

· Members set:  Number of adults in the household, Number of teens in the household, Number of children in the household

· Budget set:  Household weekly income, Household weekly costs, Percent of income spent on nutrition, Percent of income spent on accommodations

SPSS produces the following output testing whether the Diet Set can account for variability in the percent support.


ANOVA(b)

	Model
	 
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	1
	Regression
	24833.494
	3
	8277.831
	9.583
	.000(a)

	 
	Residual
	668609.948
	774
	863.837
	 
	 

	 
	Total
	693443.442
	777
	 
	 
	 


a  Predictors: (Constant), ANIPCT, PROTPCT, FATPCT

b  Dependent Variable: SUPPPCT

From this we can see that the Diet Set can account for a significant amount of variability the support percent (F[3, 774] = 9.583, p < .001).  SPSS produces the following output testing whether the Members Set can account for variability in the percent support.


ANOVA(b)

	Model
	 
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	1
	Regression
	83454.864
	3
	27818.288
	33.183
	.000(a)

	 
	Residual
	729345.343
	870
	838.328
	 
	 

	 
	Total
	812800.207
	873
	 
	 
	 


a  Predictors: (Constant), CHILDREN, TEENS, ADULTS

b  Dependent Variable: SUPPPCT

From this we can see that the Members Set can account for a significant amount of variability in the support percent (F[3, 870] = 33.183, p < .001).  SPSS produces the following output testing whether the Budget Set can account for variability in the percent support.


ANOVA(b)

	Model
	 
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	1
	Regression
	181084.251
	4
	45271.063
	68.301
	.000(a)

	 
	Residual
	512359.190
	773
	662.819
	 
	 

	 
	Total
	693443.442
	777
	 
	 
	 


a  Predictors: (Constant), ACCPCT, INCOME, COSTS, NUTRPCT

b  Dependent Variable: SUPPPCT

From this we can see that the Budget Set can account for a significant amount of variability in the support percent (F[4, 773] = 68.301, p < .001).

C)
Test whether each of the sets from part B can account for a significant amount of variability in the support percentage independent of the other sets.

SPSS produces the following output from a test of the unique predictive ability of the Diet Set.


Model Summary

	Model
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate
	Change Statistics

	 
	 
	 
	 
	 
	R Square Change
	F Change
	df1
	df2
	Sig. F Change

	1
	.530(a)
	.281
	.274
	25.44905
	.281
	42.957
	7
	770
	.000

	2
	.536(b)
	.288
	.278
	25.37773
	.007
	2.445
	3
	767
	.063


a  Predictors: (Constant), ACCPCT, ADULTS, INCOME, TEENS, CHILDREN, COSTS, NUTRPCT

b  Predictors: (Constant), ACCPCT, ADULTS, INCOME, TEENS, CHILDREN, COSTS, NUTRPCT, PROTPCT, FATPCT, ANIPCT

From this we can see that the Diet Set uniquely accounts for a significant amount of variability in the percent support above and beyond the variability predicted by the other two sets  (F[3, 767] = 2.445, p = .063.  SPSS produces the following output from a test of the unique predictive ability of the Members Set.


Model Summary

	Model
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate
	Change Statistics

	 
	 
	 
	 
	 
	R Square Change
	F Change
	df1
	df2
	Sig. F Change

	1
	.517(a)
	.267
	.260
	25.69373
	.267
	40.058
	7
	770
	.000

	2
	.536(b)
	.288
	.278
	25.37773
	.021
	7.432
	3
	767
	.000


a  Predictors: (Constant), ANIPCT, ACCPCT, INCOME, COSTS, PROTPCT, NUTRPCT, FATPCT

b  Predictors: (Constant), ANIPCT, ACCPCT, INCOME, COSTS, PROTPCT, NUTRPCT, FATPCT, ADULTS, TEENS, CHILDREN

From this we can see that the Members Set uniquely accounts for a significant amount of variability in the percent support above and beyond the variability predicted by the other two sets (F[3,.767] = 7.432, p < .001).  SPSS produces the following output from a test of the unique predictive ability of the Budget Set.


Model Summary

	Model
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate
	Change Statistics

	 
	 
	 
	 
	 
	R Square Change
	F Change
	df1
	df2
	Sig. F Change

	1
	.324(a)
	.105
	.098
	28.37174
	.105
	15.078
	6
	771
	.000

	2
	.536(b)
	.288
	.278
	25.37773
	.183
	49.163
	4
	767
	.000


a  Predictors: (Constant), ANIPCT, ADULTS, CHILDREN, TEENS, PROTPCT, FATPCT

b  Predictors: (Constant), ANIPCT, ADULTS, CHILDREN, TEENS, PROTPCT, FATPCT, INCOME, ACCPCT, COSTS, NUTRPCT

From this we can see that the Budget Set uniquely accounts for a significant amount of variability in the percent support above and beyond the variability predicted by the other two sets (F[4, 767] = 49.163, p < .001).  

D)
Examine the correlation between the INCOME and COSTS.  Explain the effects that this has (if any) on the tests of the independent influence of each set on the DV.

SPSS reports the following correlation between INCOME and COSTS.


Correlations

	 
	 
	INCOME
	COSTS

	INCOME
	Pearson Correlation
	1
	.326(**)

	 
	Sig. (2-tailed)
	.
	.000

	 
	N
	982
	982

	COSTS
	Pearson Correlation
	.326(**)
	1

	 
	Sig. (2-tailed)
	.000
	.

	 
	N
	982
	983


**  Correlation is significant at the 0.01 level (2-tailed).

These two variables are significantly correlated.  However, the correlation between these variables does not have any effects on the tests of our IV sets because they are both in the same set.

E)
Examine the correlation between CHILDREN and NUTRPCT.  Explain the effects that this has (if any) on the tests of the relationships between each of sets and the DV.

SPSS reports the following correlation between these variables.


Correlations

	 
	 
	CHILDREN
	NUTRPCT

	CHILDREN
	Pearson Correlation
	1
	.510(**)

	 
	Sig. (2-tailed)
	.
	.000

	 
	N
	948
	836

	NUTRPCT
	Pearson Correlation
	.510(**)
	1

	 
	Sig. (2-tailed)
	.000
	.

	 
	N
	836
	886


**  Correlation is significant at the 0.01 level (2-tailed).

These variables are significantly correlated.  This will affect the tests of our IV sets because these variables are in different sets.  The correlation will affect the tests of the Members Set and the Budget Set (resulting in suppression or multicollinearity effects).  However, it will not influence the test of the Diet Set.

Problem 3 – More Regression with IV sets

A)
Using your own data set, generate a list of IVs that you can use to predict a DV.  Break these IVs into at least three different sets.  If your data set is small, it is ok to only have a single variable in each set.

B)
Test the ability of each set of variables to explain variability in the DV.

C)
Test the ability of each set of variables to explain variability in the DV independent of the other sets.

See specific comments on your homework.

Problem 4 – Sequential Regression with IV sets

A)
Generate a prioritized list of the sets you defined in Problem 2 Part B based on causal precedence and theoretical importance.  Explain why you ordered the groups in the way that you did.

I choose to order my sets in the following fashion.

1. Diet

2. Members

3. Income

To generate this list I used the same logic as I did for Problem 1, I’m going to assume that we are theoretically interested in the effects of diet.  I then decided to put members first because the number of people can influence the budget of your household, while the budget is unlikely to influence the number of members.

B)
Perform a sequential regression of these IV sets based on the order you developed for part A.  Report the test for each of your sets.

SPSS produces the following output from a sequential regression of these sets.


Model Summary

	Model
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate
	Change Statistics

	 
	 
	 
	 
	 
	R Square Change
	F Change
	df1
	df2
	Sig. F Change

	1
	.189(a)
	.036
	.032
	29.39111
	.036
	9.583
	3
	774
	.000

	2
	.324(b)
	.105
	.098
	28.37174
	.069
	19.872
	3
	771
	.000

	3
	.536(c)
	.288
	.278
	25.37773
	.183
	49.163
	4
	767
	.000


a  Predictors: (Constant), ANIPCT, PROTPCT, FATPCT

b  Predictors: (Constant), ANIPCT, PROTPCT, FATPCT, ADULTS, CHILDREN, TEENS

c  Predictors: (Constant), ANIPCT, PROTPCT, FATPCT, ADULTS, CHILDREN, TEENS, INCOME, ACCPCT, COSTS, NUTRPCT

From this we can see that the Diet set can account for a significant amount of variability in the support percent (F[3, 774] = 9.583, p < .001), the Members set can account for a significant amount of variability in the support percent above that predicted by the Diet set (F[3, 771] = 19.872, p < .001), and that the Budget set can account for a significant amount of variability in the support percent above and beyond that predicted by the other two sets (F[4, 767] = 49.163, p < .001).

C)
Compare the results of your sequential regression to the results from Problem 2 Part C.  Explain any differences that you observe.

The Diet set was not able to uniquely account for a significant amount of variability above and beyond the other sets, but it was significant in the sequential regression.  This indicates that the Diet set jointly explains variability with other sets in the model.  When we give “credit” for this jointly explained variability to the Diet set, it is then able to explain a significant amount of variability in the support percent.  This indicates that there is multicollinearity among our IV sets.  The tests of the other two sets are not qualitatively different because the majority of the variance that these variables can explain in the DV is not collinear with the other sets.

Problem 5 – Set Regression in Excel

Create an Excel spreadsheet that computes the ability of one set of IVs to explain the variance in a DV above and beyond a second set of IVs. Consistent with the notes, we will label the set of variables whose influence we want to test as Set B, and the set of control variables that are not in this set as Set A. After creating the spreadsheet, use it to perform a set regression based on your own data set. 

Inputs

1. Number of predictor variables in Set A

2. Number of predictor variables in Set B

3. Total number of subjects in analysis

4. SSR from a regression model predicting the DV from just the variables in Set A.

5. SSR from a regression model predicting the DV from the both variables in Set A and the variables in Set B.

6. SSE from the regression model predicting the DV from the both variables in Set A and the variables in Set B.

Intermediate Calculations

1. Numerator DF from the regression model predicting the DV from the both variables in Set A and the variables in Set B. This is the total number of predictor variables (combining Set A and Set B).

2. Denominator DF from the regression model predicting the DV from the both variables in Set A and the variables in Set B. Recall that the denominator df = N – k – 1, where N is the number of subjects and k is the total number of predictor variables.

3. SST from your regression models (both will have the same SST). Recall that SST = SSR + SSE.

4. R-squared from the regression model predicting the DV from just the variables in Set A. Recall that R-squared = SSR/SST.

5. R-squared from the regression model predicting the DV from the both variables in Set A and the variables in Set B.

6. MSE from the regression model predicting the DV from the both variables in Set A and the variables in Set B. Recall that MSE = SSE / denominator df.

Outputs

1. Change in R-squared from adding the variables in set B.

2. F statistic testing whether this change in R-squared is significant. This can be calculated using formula 5.3 in the notes.

3. p-value for the F statistic testing whether this change in R-squared is significant.

See the file “set regression 2007-11-06.xls”, which is posted on the class website. 

