Stat II Homework 8

Testing Categorical IVs

Due December  6, 2007

Problem 1 – Testing a Single Categorical IV

A)
Using your own data set, test for an influence of one of your categorical IVs on a continuous DV using dummy codes in regression.  Explicitly write out your coding scheme.  Interpret both the overall test and the tests on the individual coefficients.

B)
Test for an influence of a different categorical IV on the same DV, but this time use unweighted effect coding.  Write out your coding scheme, interpret the overall test, and the test on the individual coefficients.

C)
Test for an influence of the categorical IV you used in part B on the DV, but this time use weighted effect coding.  Write out your coding scheme, interpret the overall test, and the test on the individual coefficient.  Explain any differences you see between the results from this analysis and the results from part B.

D)
Perform two separate analyses testing the effect of the two IVs used in parts A and B on the DV using the General Linear Model procedure in SPSS.  Confirm that the overall test of each categorical IV is consistent with the results of the GLM analysis.

See comments on your homework assignment. Or not, since this one isn’t graded.

Problem 2 – More testing of single IVs 

A)
The data set CANCER.sav (along with its documentation CANCER.doc) is posted on the class website.  Test whether the survival rate of patients depends on the organ affected by cancer using dummy coding. Interpret both the overall test and the tests on the individual coefficients.

I first created dummy codes using the following system, which uses breast cancer as the comparison group.

	Organ
	D1
	D2
	D3
	D4

	Stomach
	1
	0
	0
	0

	Bronchus
	0
	1
	0
	0

	Colon
	0
	0
	1
	0

	Ovary
	0
	0
	0
	1

	Breast
	0
	0
	0
	0


I then used these dummy codes in a regression analysis, the results of which are presented below.
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From this we can see that the organ variable as a whole can explain a significant amount of variance in survival time (F[4, 59] = 6.433, p < .001). The test for D1 tells us that the survival time for breast cancer is significantly greater than the survival times for stomach cancer (t[59] = -4.046, p < .001), bronchus cancer (t[59] = -4.571, p < .001), and colon cancer (t[59] = -3.622, p = .001), but is not significantly different from the survival time for ovarian cancer (t[59] = -1.506, p = .14).

B)
The data set HAIRPAIN.sav (along with its documentation HAIRPAIN.doc) is posted on the class website.  Test whether a person’s hair color affects their pain threshold using dummy coding.  Interpret both the overall test and the tests on the individual coefficients.

I first created dummy codes using the following system, which uses light blondes as the comparison group.

	Hair color
	D1
	D2
	D3

	Light blonde
	0
	0
	0

	Dark blonde
	1
	0
	0

	Light brunette
	0
	1
	0

	Dark brunette
	0
	0
	1


I then used these dummy codes in a regression analysis, the results of which are presented below.
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From this we can see that hair color does have a significant influence on pain threshold (F[3, 15] = 6.791, p = .004). The tests of the individual coefficients tell us that light blonds have significantly higher pain thresholds than light brunettes (t[15] = -3.046, p = .008) or dark brunettes (t[15] = -4.218, p = .001). The pain threshold for light blondes is not significantly different from the pain threshold for dark blondes (t[15] = -1.548, p = .14).

C)
The data set POLLUTE.sav (along with its documentation POLLUTE.doc) is posted on the class website.  Separately test whether the aldrin or the HCB concentrations depend on the level at which a sample is taken using effect coding. Interpret both the overall test and the tests on the individual coefficients.

I first created effect codes using the following system, which uses the Mid-depth as the reference group.

	Depth
	E1
	E2

	Surface
	1
	0

	Mid-depth
	-1
	-1

	Bottom
	0
	1


I used these effect codes in a regression analysis to predict aldrin levels, the results of which are presented below.
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From this we can see that the depth does have a significant influence on aldrin levels (F[2, 27] = 6.051, p = .007). The tests on the individual coefficients tell us that the aldrin at the surface is significantly lower than the grand mean aldrin level (t[27] = -2.914, p = .007), and that the aldrin at the bottom is significantly greater than the grand mean aldrin level (t[27] = 3.103, p = .004).

I next used the effect codes to predict HCB levels. The results of this analysis are presented below.
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From this we can see that there is a marginal influence of depth on HCB (F[2, 27] = 3.032, p = .07). We should not draw conclusions based on the tests of the individual coefficients because this is not significant, but I will interpret them here for educational purposes. The coefficients indicate that there the HCB levels at the surface are lower than the grand mean HCB level (t[27] = -2.144, p = .04), and that the HCB levels at the bottom are higher than the grand mean HCB level (t[27] = 2.121, p = .04). 

Problem 3 – Testing Categorical IVs in the context of other variables

A)
The data set POVERTY.sav (along with its documentation POVERTY.doc) is posted on the class website. Test whether the region a country is in has a significant influence on the live birth rate above and beyond the effect of GNP. Interpret both the overall test and the tests on the individual coefficients.

I decided to create dummy codes for region using the scheme described below. I used Western Europe/US as the reference group.

	Region
	D1
	D2
	D3
	D4
	D5

	Eastern Europe
	1
	0
	0
	0
	0

	South America and Mexico
	0
	1
	0
	0
	0

	Western Europe, etc.
	0
	0
	0
	0
	0

	Middle East
	0
	0
	1
	0
	0

	Asia
	0
	0
	0
	1
	0

	Africa
	0
	0
	0
	0
	1


I then used these dummy codes to perform a set regression for region, the results of which are presented below.
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From this we can see that there is a significant effect of region above and beyond GNP (R-squared change = .424, F[5, 84] = 39.517, p < .001). The tests on the individual coefficients indicate that, after controlling for GNP, the life birth rate in Western Europe, etc. is significantly lower than in South America and Mexico (t[84] = 2.180, p = .03), the middle east (t[84] = 5.264, p < .001), Asia (t[84] = 2.342, p = .02), and Africa (t[84] = 6.828, p < .001). The live birth rate in Western Europe, etc. is not significantly different from the live birth rate in Eastern Europe (t[84] = -1.807, p = .07).

B)
The data set FERAL.sav (along with its documentation FERAL.doc) is posted on the class website. Test whether the location of the herd and the treatment condition (whether the herd was sterilized or not) have independent effects on the number of foals in the herd. Interpret both the overall test and the tests on the individual coefficients.

I decided to use effect coding for both location (1 = Flanigan, -1 = Beaty Butte) and treatment (1 = Sterilized, -1 = not sterilized). Putting these variables into a multiple regression provides the following results.
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The overall model is significant (F[2, 35] = 60.191, p < .001), indicating that the pair of variables is able to account for a significant amount of variability in the number of foals. Looking at the tests of the individual coefficients we can see that there is a significant influence of treatment (t[35] = -10.948, p < .001) such that the number of foals in the sterilized group is significantly lower than the grand mean. There is not a significant influence of location (t[35] = -.727, p = .47).

C)
The data set RELPOLI.sav (along with its documentation RELPOLI.doc) is posted on the class website. Use this data set to test whether an individual’s region has a significant influence on attitudes toward abortion above and beyond the effects of race, age, and income. Interpret both the overall test and the tests on the individual coefficients.

The table below describes the way I coded the region variable. I used dummy coding with the South region as the reference group.

	Region
	D1
	D2
	D3

	Northeast
	1
	0
	0

	Midwest
	0
	1
	0

	South
	0
	0
	0

	West
	0
	0
	1


I also use dummy coding to code race (1 = White, 0 = Other).  I then performed a set regression to determine whether the collection of region codes could explain a significant amount of the variability in attitudes toward abortion above and beyond the effects of race, age, and income. The results of this analysis are presented below.
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From this analysis we can see that the region variable is able to explain a significant amount of variance in attitudes toward abortion above and beyond the effects of income, race, and age (R-squared change = .024, F[3, 835] = 6.804, p< .001). The tests on the code variables tell us that, after controlling for age, income, and race, those in the south are significantly more against abortion than those in the Northeast (t[835] = -3.694, p < .001) or in the West (t[835] = -3.148, p = .002) regions. After controlling for age, income, and race, the attitudes of those in the South towards abortion are not significantly different from the attitudes of those in the Midwest (t[835] = -.308, p = .76).

