Name:  _________________________________________________________________

Stat II Exam 1

October 27, 2005

Answer Question 1 (40 points), plus 4 of the questions 2-6 (15 points each)

Problem 1

Examine the output from the BELLCURVE data set.  Review the output and provide a discussion of the analysis.  The analysis in the output only used approximately 10% of the total observations so that the graphs wouldn’t look so cluttered.

A)
Describe and explain the relations it detects in conceptual terms.  

This regression analysis tests whether the age at which someone is married, their age, and their SES can predict the AFQT score. It tests whether each of these variables can uniquely explain a significant amount of variability in the AFQT, and also tests whether the combination of these variables can jointly explain a significant amount of variability in the AFQT.

B)
Report the estimated regression equation and interpret the values of the coefficients.

AFQT89 = 171.395 + 4.630*ZAGE + 17.930*ZSES + 1.178*AGEMARRY

b0 = 171.395 = the expected value of AFQT89 when all the IVs = 0

b1 = 4.630 = the expected increase in AFQT89 when ZAGE increases by 1 unit, assuming that ZSES and AGEMARRY are held constant

b2 = 17.930 = the expected increase in AFQT89 when ZSES increases by 1 unit, assuming that ZAGE and AGEMARRY are held constant

b3 = 1.178 = the expected increase in AFQT89 when AGEMARRY increases by 1 unit, assuming that ZAGE and ZSES are held constant
C)
Report and interpret the test of the overall model.

The test of the overall model (F[3, 664] = 105.022, p < .001) indicates that ZAGE, ZSES, and AGEMARRY can jointly explain a significant amount of variability in AFQT89.

D)
Report and interpret the tests of the individual coefficients.  

The test of the intercept is significant (t[664] = 22.33, p < .001), indicating that the value of AFQT89 is significantly greater than zero when all of the IVs have a value of zero. However, there is no theoretical interpretation of this test because AGEMARRY can never take on the value of zero.

The test of b1 is significant (t[664] = 3.8, p < .001), indicating that there is a significant linear relation between ZAGE and AFQT89. The positive coefficient indicates that AFQT89 scores are higher for older subjects.

The test of b2 is significant (t[664] = 15.194, p < .001), indicating that there is a significant linear relation between ZSES and AFQT89. The positive coefficient indicates that AFQT89 scores are higher for subjects with greater SES.

The test of b3 is significant (t[664] = 3.495, p = .001), indicating that there is a significant linear relation between AGEMARRY and AFQT89. The positive coefficient indicates that AFQT89 scores are higher for subjects who married when they were older.
E)
Discuss the potential effect of multicollinearity.

For all of the IVs, the zero-order correlations are slightly larger than the partial correlations. This indicates that our IVs each explain some variabilility in the AFQT that is also explained by other variables in the model, but that most of the variability that they explain is unique.

F)
Comment on whether the statistical model meets the assumptions of regression. Focus on the three most important assumptions.

The histogram of the residuals and the normal probability plot indicate that the assumption of normality has not been substantially violated. The variance of our residuals does not appear to be related to the predicted values or any of the IVs, indicating that the assumption of homoscedasticity has not been violated. We don’t have direct evidence that the assumption of independence has been violated, but it might possibly be related other variables in the data set such as gender, race, or income.

Problem 2

Describe the characteristics of a correlation coefficient that make it a good tool for comparing the results of different studies (as in meta-analysis).

· The correlation measures the strength of the relation between two variables.

· The correlation is a standardized measure, meaning that it is not dependent on the units of the variables being correlated.

· The correlation is not dependent on the sample size.

Problem 3

A)
Describe how you would interpret the intercept coefficient in a multiple regression equation. (5 points)

The intercept coefficient tells you the expected value of the DV when all of the IVs have the value of zero.

B)
Provide an example of a multiple regression model that would produce a meaningful intercept coefficient.  Provide a specific interpretation of the intercept coefficient in this model. (10 points)

Let us say you wanted to predict how many bracelets that a worker could make in an hour based on a standardized age measure and a standardized wage measure. The resulting regression equation would be

BRACELETS = b0 + b1*ZAGE + b2*ZWAGE

In this case, the intercept b0 would tell you the number of bracelets per hour you would expect a worker to make who was at the mean age and at the mean wage.

Problem 4
A)
Describe how you can determine the effect of multicollinearity in a multiple regression model by comparing different types of correlations (zero-order, partial, semi-partial). (5 points)

· If the zero-order correlation is equal to the partial correlation then there is no effect of multicollinearity.

· If the zero-order correlation is greater in magnitude than the partial correlation and the partial correlation has the same sign as the zero-order correlation, there is a standard multicollinearity effect.

· If the zero-order correlation is smaller in magnitude than the partial correlation, you have a suppression effect.

· If the sign of the zero-order correlation is opposite the sign of the partial correlation, you have a suppression effect.

B)
Explain why looking at correlation coefficients can tell you something about the effect of multicollinearity in a multiple regression model. (10 points)

The reason this works is that the zero-order correlation is conceptually the same as the simple linear regression coefficient (both represent the bivariate linear relation between the IV and the DV), and the partial correlation is conceptually the same as the multiple regression coefficient (both represent the linear relation between the independent part of the IV and the independent part of the DV). We can therefore expect that the relation between the zero-order and partial correlations will be the same as the relation between the simple linear regression coefficient and the multiple regression coefficient.

Problem 5
For each of the three major assumptions regression makes about the residuals:

A) 
Draw one graph that indicates that the model assumptions appear to be met.  Be sure to label the axes. (5 points)

For the assumption of normality, you should either draw a histogram that has a bell-shaped curve or a Q-Q plot that shows the residuals falling along a straight line.

For the assumption of homoscendasticity, you should draw a scatterplot with the residuals on the Y axis and an IV on the X axis showing that the variability is approximately the same across the different levels of an IV.

For the assumption of independence, you should draw a scatterplot with the residuals on the Y axis and either an IV or an outside variable on the X axis.  In either case there should be no pattern on the graph – it should appear to be a random scatter.
B)
Draw one graph that indicates that the model assumptions appear to be violated.  Be sure to label the axes. (5 points)

For normality, you should draw either a histogram that does not have a bell-shaped curve or a Q-Q plot that does not follow a straight line.

For homoscedasticity, you should draw a scatterplot where the variance of the residuals changes as you change values of the IV.

For independence, you should draw a scatterplot that shows some relation between the residuals and the variable you put on the X axis.  If you chose to put an outside variable on the X axis then the pattern can have any form.  If you chose to put an IV on the X axis then this pattern can have any form except a linear relation (since a linear relation would be captured by regression equation and so would not appear in the residuals).

C)
Explain the nature of the violations in the graphs you drew for part B. (5 points)

This answer will depend on the nature of the violation you chose in part B.

Problem 6

Let us say that you used regression analysis to create an equation allowing you to predict how many boxes of cookies a girl scout sold based on her age.  

A)
Describe how you would interpret a 95% prediction interval of new observations for a 10-year-old girl scout. (5 points)

We expect that the number of boxes sold by a 10-year-old girl scout will fall within the range defined by the prediction interval 95% of the time.

B)
Describe how you would interpret a 95% confidence interval around the predicted value for a 10-year-old girl scout. (5 points)

We would expect that the true mean number of boxes sold by 10-year-old girl scouts to fall within the range defined by the confidence interval 95% of the time.

C)
Explain why these two intervals will be different in size even when they are based on the same predicted value. (5 points)

The width of the prediction interval includes both the variability that we see within the distribution of boxes sold as well as variability caused by the uncertainty we have in our estimate of the mean number of boxes sold.  The confidence interval only includes the variability caused by the uncertainty we have in our estimate of the mean number of boxes sold. We will therefore always expect the prediction interval to be larger than the confidence interval.

