Assignment #1: Simple Linear Regression

Due: 10/7/2005 at 3 pm
Introduction

Seligman et al. (1990) ran a simple experiment to examine how optimists and pessimists respond to failure. They took 33 male and female members of the swim teams at the University of California at Berkeley. Each subject took that Attributional Style Questionnaire (ASQ). This is a self-report scale assessing how subjects respond to positive and negative events along three dimensions (stable-unstable, global-specific, and internal-external). The scores for positive events are summed across those three dimensions to create a composite-positive score, and negative events are summed to create a composite-negative (CN) score. In this study we are focusing on the CN score because we are interested in how subjects respond to negative events.

At a team practice, all subjects were asked to swim their best event as fast possible, but in each case the time that was reported was falsified to indicate poorer than expected performance, hence disappointing each swimmer and presenting them with a negative outcome. Half an hour later, each swimmer was again asked to perform, and their times were recorded.

According to theory, optimistic subjects, when presented with a negative event, would have a positive outlook for the future, would try harder, and thus should do better on the second trial (taking into account any fatigue from the first trial). On the other hand, Seligman et al. predicted that pessimistic subjects would not voluntarily try harder on the second trial, but would have an expectation that there is little that they can do. They would not be expected to do better on a retry.

The dependent variable for this analysis was the ratio of Time2/Time1. Any ratio greater than 1 would mean that the subject did better on the second trial, while a ratio less than 1 would indicate poorer performance. Thus Seligman et al. would expect lower values for pessimistic subjects.

The data for this assignment are in a file that will be emailed to you soon. These are not actually data from the Seligman et al. experiment, but instead data modified from D. Howell. The first column is the ratio of Time2/Time1, the second is the CN score, and the third is the grouping that results from a median split. For this variable, pessimists are coded as 1 and optimists as 2. For now, we will not use column 3.

Questions

1) Correlation. Generate a scatter plot of the data. Assess the degree of linear relationship between CN and Ratio by computing the correlation coefficient. Discuss this relationship in terms of the p value you obtained and in terms of r.

2) Regression. Generate a linear fit to these data with linear regression and plot the fit together with the scatter plot. Please include this plot in your report. Assess the linear fit to the data by computing the p value for the fit and the r2 value. How do these values relate to the ones you obtained with correlation? Why?

Discuss your regression results in terms of the total variability, the variability due to the regression, and the error (residual) variability. What can you say about the explanatory power of your dependent variable?

To make inferences in simple regression, there are several assumptions that must be met. Evaluate these assumptions by plotting the residuals in terms of CN values. What do the residuals reveal? Could you do something with the data to improve the fit, such as eliminating one or more data points? What happens if you do so? Discuss this in terms of the p value and r2 that you would obtain. Discuss whether you should or should not throw away data to improve the linear fit. When do you think it is legitimate to remove data?

Notes

You may choose any statistical package to do this assignment. In particular, using SPSS should be relatively straightforward. Including plots and output tables from SPSS or other packages is fine, but make sure that you at least address the points above. Just printing tables will not constitute an adequate answer to the problem. Also, try to be concise in your answers; they don’t require long discussions!
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