Name:  _________________________________________________________________

Stat II Exam 1

October 18, 2007

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 BEEF.sav data set. 

A)
Describe the analysis that was performed. Be sure to mention what variables were involved in the analysis (and the role they played) as part of your description.

A regression analysis was used to predict the percent of farmers participating in the beef checkoff for a given county from the average size of farms in the county, the average value of products sold in the county, the percent of products that are livestock and poultry, and the percent of farms with sales of $100,000 or more in the county.

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

The estimated regression equation is:

Yesi = 68.584 - .399*Sizei - .092*Vali +.225*Livei + .713*Salesi + ei
In this equation,

· Yes = Percent of farmers participating in the check-off

· Size = Average size of farm in hundreds of acres

· Val = Average value of products sold in thousands of dollars

· Live = Percent of products sold from livestock and poultry

· Sales = Percent of farms with sales of $100,000 or more

Interpretation of coefficients

· b0 = intercept = 68.584 = Expected value of Yes when Size, Val, Live, and Sales all = 0. However, we would never expect Size or Val to = 0, so this is not theoretically meaningful.

· b1 = coefficient for Size = -.399 = Expected change in Yes when Size increases by 1, assuming that Val, Live, and Sales are held constant.

· b2 = coefficient for Val = -.092 = Expected change in Yes when Val increases by 1, assuming that Size, Live, and Sales are held constant.

· b3 = coefficient for Live = .225 = Expected change in Yes when Live increases by 1, assuming that Size, Val, and Sales are held constant.

· b4 = coefficient for Sales = .713 = Expected change in Yes when Sales increases by 1, assuming that Size, Val, and Live 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 overall model is able to explain a significant amount of variability in Yes (R2 = .383, F[4, 51] = 7.921, p < .001). The collection of IVs is able to explain 38.3% of the variability in Yes.

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 

· t(51) = 11.600, p < .001

· Tells us that the expected value of Yes when all of the IVs = 0 is significantly different from 0. However, Size and Val can not reasonably take on the value of 0, so this is not theoretically interpretable.

Test of b1

· t(51) = -4.379, p < .001

· Tells us that Size is able to explain a significant amount of variability in Yes above and beyond the other IVs in the model. The negative sign indicates that as Size increases, the expected value of Yes decreases, assuming that the other IVs in the model are held constant.

Test of b2

· t(51) = -.783, p = .47

· Tells us that Val is not able to explain a significant amount of variability in Yes above and beyond the other IVs in the model.

Test of b3

· t(51) = 3.174, p = .003

· Tells us that Live is able to explain a significant amount of variability in Yes above and beyond the other IVs in the model. The positive sign indicates that as Live increases, the expected value of Yes increases, assuming that the other IVs in the model are held constant.

Test of b4

· t(51) = 1.912, p = .06

· Tells us that Sales is able to explain a marginally significant amount of variability in Yes above and beyond the other IVs in the model. The positive sign indicates that as Sales increases, the expected value of Yes increases, assuming that the other IVs in the model are held constant.

E)
Discuss the potential effect of multicollinearity in the regression analysis.

· The zero-order and partial correlations between Yes and Size are approximately the same, so the test of Size does not appear to be noticeably influenced by multicollinearity.

· The zero-order correlation between Yes and Val (-.27) is somewhat larger in magnitude than the partial correlation (-.10). Although this is smaller than our established guideline of a difference of .2, it does indicate that the test of Val may be influenced by a standard multicollinearity effect.

· The zero-order correlation between Yes and Live (.17) is noticeably smaller in magnitude than the partial correlation (.40), indicating that the test of Live is being influenced by a suppression effect.

· The zero-order correlation between Yes and Sales (-.17) is opposite in sign from the partial correlation (.26). Both of these appear to moderate in size, indicating the possibility of a suppression effect.

Problem 2 (15 points)

We identified a common set of tests which we labeled “hypothesis tests of a point estimate” (HTPE). Describe of how to perform a HTPE in a way that is general enough to be applied to any type of estimate. 

· You do not need to provide any formulas. 

· You do not need to explain how to report a HTPE.

Someone wanting to perform a HTPE would need to take the following steps.

1. Determine the hypotheses they wanted to examine. This means that they would need to identify both the parameter under consideration as well as the value they wanted to compare it to.

2. Collect a sample of data and compute an estimate of the parameter.

3. Determine the standard error of the estimate.

4. In most cases, determine the degrees of freedom associated with the standard error.

5. Use the estimate and the standard error to compute a test statistic for the hypothesis.

6. Determine the probability of obtaining a test statistic at least as extreme as the one observed in the sample due to random chance alone. This is the p-value of the test statistic.

7. If the p-value is less than .05, they reject the null hypothesis and conclude that the population parameter is significantly different from the comparison value. If the p-value is greater than .05, they fail to reject the null hypothesis and conclude that they lack evidence that the population parameter is significantly different from the comparison value.

Problem 3 (15 points)
A) 
Report two similarities between a correlation and a simple linear regression coefficient.

1. Testing whether either a correlation or a simple linear regression is significantly different from zero tells you whether there is a significant relation between the two variables.

2. In both cases, the sign of the coefficient tells you the direction of the relation and the magnitude of the coefficient tells you the strength of the relation.

B) 
Report two differences between a correlation and a simple linear regression coefficient.

1. Correlations are bounded between –1 and 1, whereas simple linear regression coefficients are unbounded.

2. The size of a correlation coefficient is independent of the measurement scales of the two variables, whereas the size of a simple linear regression coefficient changes if you chance the measurement scale of either of the two variables.

These are just examples – there are other similarities and differences that are acceptable. See specific comments on your exam.

Problem 4 (15 points)

Let us say that you used simple linear regression to estimate the relation between a person’s age and their depression using 50 college students, and then used the estimated regression equation to predict the depression of someone 20 years old and someone 50 years old.

A)
What would be the best way to change the study to get more precise estimates (i.e., smaller confidence intervals around your estimates) for people across a wide range of ages?

Collect more data across a broad range of ages.

B)
What would be the best way to change the study so that you could get a more precise estimate (i.e., a smaller confidence interval around your estimate) for a single 20-year old individual?

Collect more data from people who are 20 years old.

Problem 5 (15 points)

A) 
Describe a circumstance when you might want to correct a correlation for poor reliability.

Let us say that you are replicating a prior study, but decided to use newer measures that had better reliability. If you wanted to compare your results to the prior findings to see if the relation had changed over time, you would need to correct both of them for the unreliability in the measures so that they would be on the same scale.

B)
Explain why we do not have a formula to correct a correlation for low sample size.

The value of a correlation is not dependent on the sample size, so there is nothing to correct.

Problem 6 (15 points)

Use Venn diagrams (also called “Ballantines” in the textbook) to describe the way you would expect variance to overlap among your variables in each of the following circumstances. Be sure to label each of the circles as an IV or a DV.

A)
Three significant IVs that are unrelated to each other.







B)
One nonsignificant IV acting as a suppressor of a second significant IV.







C)
One significant IV having multicollinearity with a second nonsignificant IV.





D)
Two significant IVs with multicollinearity.




E)
Two nonsignificant IVs without multicollinearity.
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