Name:  _________________________________________________________________

Stat II Exam 2

December 13, 2005

Answer Question 1 (40 points), plus 4 of the questions 2-6 (15 points each).  Please indicate which of the last 5 questions you want to skip.

Problem 1

Review the output provided based on an analysis of the SEXISM.sav data set. The output presents four set regressions. For each of the set regressions, provide the following information.

A)
Describe what is being tested by the set regression.

B)
Report the test of the IV set.

C)
State the conclusion you would draw based on the test of this set.

D)
If the test of the set is significant, report and interpret the tests of the individual coefficients within the set. You don’t have to interpret the specific value of the coefficient – just base your interpretation on the significance and sign of the test statistic.

Set regression #1

A)
This tests for the main effect of gender on the SRE scale, controlling for ethnicity and personality.

B)
The test is significant (F[1,161] = 23.929, p < .001).

C)
Gender has a significant main effect on SRE above and beyond the effects of the other variables in the model.

D)
The test of the effect code is significantly greater than zero (t[161] = 4.892, p < .001), indicating that women are more egalitarian than men.

Set regression #2

A)
This tests for the main effect of ethnicity on the SRE scale, controlling for gender and personality

B)
The test is not significant (F[2,161] = 1.375, p = .256).

C)
Ethnicity does not have a significant main effect on egalitarianism above and beyond the other variables in the model.

Set regression #3

A)
This tests the effect of the interaction between ethnicity and gender on the SRE scale, controlling for personality.

B)
The test is not significant (F[2,167] = 1.832, p = .163).

C)
The interaction between ethnicity and gender does not have a significant effect on egalitarianism above and beyond the other variables in the model.

Set regression #4

A)
This tests the effect of personality on the SRE scale, controlling for ethnicity, gender, and the ethnicity by gender interaction.

B)
The test is significant (F[5,167] = 3.997, p = .002).

C)
The collection of personality variables can explain a significant amount of variance in egalitarianism above and beyond the other variables in the model.

D)
The effect of neuroticism is not significant (t[167] = -.987, p = .325), indicating that it does not have a significant influence on egalitarianism above and beyond the other variables in the model. The effect of extraversion is significant (t[167] = -2.124, p = .035), indicating that more extraverted individuals tend to be less egalitarian. The effect of openness is significant (t[167] = 2.920, p = .004), indicating that more open individuals tend to be more egalitarian. The effect of agreeableness is significant (t[167] = 2.388, p = .018), indicating that more agreeable individuals are more egalitarian. The effect of conscientiousness is not significant (t[167] = .212, p = .832), indicating that there it does not have a significant influence on egalitarianism above and beyond the other variables in the model.
Problem 2

A)
Explain how the results from a multiple regression analysis are similar to the Type III sums of squares in ANOVA. 

B)
Explain how the results from a sequential (hierarchical) regression analysis are similar to the Type I sums of squares in ANOVA.

A)
Both multiple regression coefficients and Type III SS tell you the ability of an IV to explain variability in the DV above and beyond the other variables in the model.

B)
For both Type I SS and sequential regression you must first create an ordered list of your IVs. The test of each IV is then based on the extent to which including that IV in the model allows you to explain variability in the DV above and beyond all of the variables that occur above it in the list.
Problem 3

A research group performed a study where they used offenders’ age, their explicit attitudes toward treatment (a survey), their implicit attitudes toward treatment (using the IAT) and the interaction between explicit and implicit attitudes to predict the treatment amenability of the offender. Using a regression analysis (where all of the IVs were standardized) they generated the following predictive equation.

Treatment Amenability = 10 + 4*Zage + 3*Zexplicit – 1*Zimplicit + 2*Zexplicit*Zimplicit

The following simple slopes plot illustrates the interaction effect.
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A) Provide the equation for each of the lines in this graph.

B) Explain what relation each of the lines represents.

For the line with the circles (Implicit Attitude 1 sd below mean)

A)
Substitute –1 in for implicit attitude (value corresponding to this line) and 0 in for age (its mean value) into the original regression equation to obtain the equation 

Treatment Amenability = 11 + 1*Zexplicit 

B)
This represents the expected relation between explicit attitudes and treatment amenability for people that are 1 sd below the mean on their implicit attitudes.

For the line with the squares (Implicit Attitude at the mean)

A)
Substitute 0 in for implicit attitude (value corresponding to this line) and 0 in for age (its mean value) into the original regression equation to obtain the equation


Treatment Amenability = 10 + 3*Zexplicit

B)
This represents the expected relation between explicit attitudes and treatment amenability for people that are at the mean level of implicit attitudes.

For the line with the triangles (Implicit Attitude 1 sd above mean)

A)
Substitute 1 in for implicit attitude (value corresponding to this line) and 0 in for age (its mean value) into the original regression equation to obtain the equation


Treatment Amenability = 9 + 5*Zexplicit

B)
This represents the expected relation between explicit attitudes and treatment amenability for people that are 1 sd above the mean on their implicit attitudes.
Problem 4

A)
Provide the values taken by the set of effect codes representing the main effects of the categorical variables used in Problem 1.

B)
Provide the values taken by the set of effect codes representing the interaction effect examined in Problem 1.

C)
Provide the values that would be taken by a set of dummy codes that would represent the main effects of the categorical variables used in Problem 1.

A)
Effect code for Gender

	Gender
	E_female

	Female
	1

	Male
	-1



Effect codes for Ethnicity

	Ethnicity
	E_white
	E_black

	White
	1
	0

	Black
	0
	1

	Other
	-1
	-1


B)
Effect codes for the interaction

	Gender
	Ethnicity
	E_fewhi
	E_febla

	Female
	White
	1
	0

	Female
	Black
	0
	1

	Female
	Other
	-1
	-1

	Male
	White
	-1
	0

	Male
	Black
	0
	-1

	Male
	Other
	1
	1


C)
Dummy code for Gender

	Gender
	D_female

	Female
	1

	Male
	0



Effect codes for Ethnicity

	Ethnicity
	D_white
	D_black

	White
	1
	0

	Black
	0
	1

	Other
	0
	0


Problem 5

Describe the two benefits you gain by separating exploratory and inferential analyses. (In class I occasionally referred to inferential analyses as “confirmatory analyses.”)

The first benefit is that you prevent the inflation of the Type I error rate for your inferential analyses. If you test a large number of different statistical models and then choose to only report the ones that turn out to be significant, the likelihood of you being incorrect will actually be somewhat greater than the critical level that you use for your tests. However, if you perform exploratory analyses on one set of data and then use a second set of data to verify the results, your error rate will not be affected by the number of exploratory analyses that you performed.

The second benefit is that separating your exploratory analyses allows you more freedom when trying to identify likely effects in your data. If you do not plan to publish the results of your analyses then you don’t necessarily need to strictly adhere to all of the rules and assumptions we have about analysis. This can enable you to identify relations that are worth examining in an inferential study, even if the evidence for them in the exploratory study is not completely clean.
Problem 6

Consider the following interaction model. All of the independent variables have been standardized except for gender, which has been dummy coded with males as the reference group.

Number of intrusive thoughts = b0 + b1*Zage + b2*gender + b3*Zincome 

+ b4*Zage*Zincome + b5*gender*Zincome 

Interpret the value of each coefficient (b0 to b5) in this regression model

Problem error: You cannot test an interaction using dummy codes, so in class I revised the problem so that you’d be interpreting the coefficients from the model

Number of intrusive thoughts = b0 + b1*Zage + b2*gender + b3*Zincome 

+ b4*Zage*Zincome 

b0 = The expected number of intrusive thoughts for males at the mean age and income

b1 = Expected increase in the number of intrusive thoughts for a 1 sd increase in age, assuming that gender is held constant and income is held at its mean value.

b2 = The expected difference between number of intrusive thoughts for women and the number of intrusive thoughts for mean, if both groups were equivalent on age and income.

b3 = The expected increase in the number of intrusive thoughts for a 1 sd increase in income, assuming that gender is held constant and age is held at its mean value.

b4 = The expected increase in the slope relating age to the number of intrusive thoughts when you increase income by 1 sd.
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Sheet1

		Designed by Jamie DeCoster & Anne-Marie Leistico 11/12/05. This and other Excel spreadsheets are available at http://www.stat-help.com

				This spreadsheet produces graphs to explore the nature of a 2-way interaction in regression.

				You must first enter the coefficients from the regression equation in the dark blue boxes.

				Then you must enter the maximum and minimum values for X1 (the IV on the X-axis) in the purple boxes.

				Finally you must enter the values X2 will take on the different lines in the plot, along with labels for these lines in the maroon boxes.

				The graph on the left illustrates the first three lines (in case you want a graph of only three lines), while the graph on the right illustrates all five lines.

				The graphs are unprotected so you can add a title and labels on the axes. You can also edit other features of the graphs.

				Constant		X1 Coefficient 
(IV on the X-axis)		X2 Coefficient 
(IV represented by separate lines)		X1*X2 Coefficient		Minimum value for X1		Maximum value for X1		Values for X2		Label for X2 value

				10		3		-1		2		-1		1		-1		Implicit Attitude 1 sd below mean

																0		Implicit Attitude at mean

						Predicted Values for Graphs										1		Implicit Attitude 1 sd above mean

						-1		1								-2		Very Low X2

				Implicit Attitude 1 sd below mean		10		12								2		Very High X2

				Implicit Attitude at mean		7		13

				Implicit Attitude 1 sd above mean		4		14

				Very Low X2		13		11

				Very High X2		1		15

				0		0		0

				0		0		0

				0		0		0

						0		0
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