Name:  _________________________________________________________________

Stat II Exam 1

October 24, 2006

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 (40 points)

Examine the output analyzing data from the SEXISM.sav data set. 

A)
Describe and explain the relations that the regression analysis detects in conceptual terms.  

The regression analysis uses measures of sex role egalitarianism, stigma consciousness, attitudes towards women, and modern sexism to explain variability in the perception of prejudice.  The analysis tells us both the unique ability of each predictor to explain variability in the perception of prejudice as well as their combined ability to explain the perception of prejudice.

B)
Report the estimated regression equation and interpret the values of each coefficient (i.e., what does the actual value of b1 mean?). 

percprej = .884 - .172*sexre - .135*stigma - .252*atw - .422*modsex

b0 = .884. = the expected value of perception of prejudice when all of the IVs = 0. However, this has no true meaning because stigma consciousness and sex role egalitarianism cannot have values of zero.

b1 = -.172 = the expected change in the perception of prejudice when sex role egalitarianism increases by one unit, assuming all of the other IVs are held constant.

b2 = -.135 = the expected change in the perception of prejudice when stigma consciousness increases by one unit, assuming all of the other IVs are held constant.

b3 = -.252 = the expected change in the perception of prejudice when attitude towards women increases by one unit, assuming all of the other variables are held constant.

b4 = -.422 = the expected change in the perception of prejudice when modern sexism increases by one unit, assuming all of the other IVs are held constant.
C)
Report and interpret the test of the overall model, and state how much variability it explains in the dependent variable.

The full regression model is able to explain a significant amount of variability in the perception of prejudice (F[4,173] = 43.423, p < .001, R2 = .501). The collection of IVs is able to explain 50.1% of the variability in the perception of prejudice.

D)
Report and interpret the test of each coefficient (i.e., is the test of b1 significant? What does this tell you?).  

Test of b0

1. H0: (0 = 0; Ha: (0 <> 0

2. Estimate  = .884

3. SE of estimate = .436

4. t = 2.025

5. df = 173

6. p = .04

7. The expected value of perception of prejudice when all of the IVs = 0 is significantly different than zero. However, since some of the IVs can not take on the value of zero, this test has no theoretical meaning.

Test of b1

1. H0: (1 = 0; Ha: (1 <> 0

2. Estimate = -.172

3. SE of estimate = .116

4. t = -1.478

5. df = 173

6. p = .14

7. Sex role egalitarianism does not explain a significant amount of variability in perception of prejudice above and beyond the other IVs in the model.

Test of b2

1. H0: (2 = 0; Ha: (2 <> 0

2. Estimate = -.135

3. SE of estimate = .047

4. t = -2.861

5. df = 173

6. p = .005

7. Stigma consciousness explains a significant amount of variability in perception of prejudice above and beyond the other IVs in the model. The fact that the sign of the coefficient is negative means that people who feel strongly affected by their gender stereotype are more likely to perceive sexism.

Test of b3

1. H0: (3 = 0; Ha: (3 <> 0

2. Estimate = -.252

3. SE of estimate = .072

4. t = -3.494

5. df = 173

6. p = .001

7. Attitude towards women is able to explain a significant amount of variability in perception of prejudice above and beyond the other IVs in the model. The fact that the sign of the coefficient is negative means that people who have less stereotypic beliefs about women are more likely to perceive prejudice.

Test of b4

1. H0: (4 = 0; Ha: (4 <> 0

2. Estimate = -.422

3. SE of estimate = .048

4. t = -8.742

5. df = 173

6. p < .001

7. Modern sexism is able to explain a significant amount of variability in perception of prejudice above and beyond the other IVs in the model. The fact that the sign of the coefficient is negative means that people who have less stereotypic beliefs are more likely to perceive prejudice.
E)
Discuss the potential effect of multicollinearity in the regression analysis.

We can examine the effect of multicollinearity by comparing the zero-order and partial correlations for each of our IVs. For stigma consciousness, attitudes toward women, and modern sexism we can see that the partial correlation is smaller than the zero-order correlation, indicating that the tests of these variables are influenced by standard multicollinearity effects. However, the effect of multicollinearity is not strong enough to qualitatively alter the conclusions that we draw about the relations between perception of prejudice and these variables. For sex role egalitarianism we can see the zero-order correlation is significantly positive (r = .308, p < .001), whereas the semipartial correlation shows a nonsignificant negative trend (pr = -.112, p = .14). This could accurately be described either as a standard multicollinearity effect (because the relation moves from being significantly positive to nonsignificant) or as a suppression effect (because the observed relation switches from positive to negative).
Problem 2 (15 points)

Explain why our hypotheses are always written in terms of population parameters (such as (1) when we actually calculate sample statistics from our data (such as b1).

The purpose of our statistical analyses is to make inferences about the characteristics of the population based on the characteristics of the sample. We therefore set up hypotheses about the possible values of population parameters and the compute sample statistics to provide evidence regarding which of the hypotheses is most likely to be true. We can directly compute the characteristics of the sample, so there is never any need to form hypotheses about them.
Problem 3 (15 points)

A) Which provides you with more information, a hypothesis test or a confidence interval?

A confidence interval provides more information than a hypothesis test.

B) What extra information that is provided by the one that gives more information?

A hypothesis test tells you whether your estimated value is significantly different from the single value proposed under the null hypothesis. A confidence interval can be used to tell you how your estimate compares from any hypothesized value. Specifically, your estimate is significantly different from every value outside of the confidence interval and is not significantly different from every value inside the confidence interval.
Problem 4 (15 points)

One of the formulas used to calculate a correlation is 
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Use this formula to explain how you would get a positive correlation, a negative correlation, or a correlation near zero.

The denominator in the equation just keeps it so that the correlation is independent of the sample size. The important part to consider is the numerator, which says that the size of the correlation is directly related to 
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. In this equation Z{xi} refers to the standardized score for X and Z{yi} refers to the standardized score for Y.  When a value is both above the mean on X and above the mean on Y, the product will be a positive number. When a value is both below the mean on X and below the mean on Y, the product will again be positive. The sum and the correlation will therefore be positive when the observations consistently pair high values on X with high values on Y and low values on X with low values on Y. When one of the variables is above the mean but the other variable is below the mean, the product of their standardized scores will be negative. The sum and the correlation will therefore be negative when the observations consistently pair low values on X with high values on Y and high values on X with low values on Y. The sum and the correlation will have a value near zero whenever high values on X are paired with high values on Y just as often as high values on X are paired with low values on Y, and when low values on X are paired with high values on X just as often as low values on X are paired with low values on Y.

Problem 5 (15 points)

A) Provide a conceptual example of a regression analysis (i.e., the IVs and the DV) that would show a standard multicollinearity effect.

One example would be using scores of depression and anxiety to predict a student’s GPA. Depression and anxiety tend to occur together, and both have detrimental effects on GPA. When you would try to use both to simultaneously predict GPA, you would find that much of the variance explained by one of the variable could also be explained by the other variable, creating a standard multicollinearity effect.

B) Provide a conceptual example of a regression analysis that would show a suppression effect.

You would see a suppression effect if you ran a regression model predicting weight from self-reported ratings of hunger and a measure of caloric reserve after the individual has not eaten for 8 hours. Self-reported ratings of hunger are likely influenced by two things: the weakness a person feels when their caloric reserve runs low, and how much a person is accustomed to eating. People who weigh less will have a smaller caloric reserve, so they should feel hungrier after eating. This should create a negative relation between reported hunger and weight. However, people accustomed to eating often will also likely report greater hunger since fasting for 8 hours is more noticeable to then. This should create a positive relation between reported hunger and weight. If we assume that reported hunger is more strongly related to caloric reserve, then we would expect the zero-order correlation between reported hunger and weight to be negative. However, if we had an independent measure of caloric reserve and included this in the model, then the relation between hunger and weight would be determined solely by habitual eating, which should create a positive partial correlation between hunger and weight.

Problem 6 (15 points)

Let us say that you ran a regression analysis predicting the amount of anxiety felt by high school students from measures of the student’s GPA and the number of friends the student has. List out all of the different things that could influence the value of the regression coefficient for GPA in this analysis.

The coefficient is affected by five things:

1. The relation between GPA and anxiety

2. The relation between GPA and number of friends

3. The relation between number of friends and anxiety

4. The variance of GPA

5. The variance of anxiety
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