Homework 6
Reading Question

In your word document, please answer the following questions based on Judd et al., Chapter 13.
Case Analysis: Judd, McClelland, & Ryan (2009). Chapter 13. Outliers and Ill-Mannered Error. In Data Analysis: A Model Comparison Approach. pp.295-306

1. Also, Judd et al. list three questions that we should ask ourselves about the data, in order to detect outliers.

a. The first question concerns values on the predictors. In this section, Judd et al. discuss how you can think of each point as having its own associated slope. What two points define these individual slopes? Each observation (Xi, Yi) and the mean (mean of X, mean of Y). Are we more worried about small distance or big distances? Big distances! Discuss this in terms of how their slopes are weighted. The slopes are defined by a given observation (Xi, Yi) and the point at the mean of X and Y. We’re more concerned about big differences, because the further the observation is from the variable mean, the greater its weight in calculating the regression slope. (In other word, points with big distances have a lot of influence/impact on the estimation of the regression coefficient.) This could be problematic if its individual slope differs greatly from all the other individual slopes. (p299/300)
b. The second question concerns the data value on Y. In this section, Judd et al. discuss how studentized deleted residuals are related to a very specific model comparison. Describe the compact and augmented models associated with the test of the studentized deleted residuals for a particular observation. 
The compact model is the original regression model and the augmented model includes an extra parameter (besides the parameters in the compact model) only for that specific observation. If modeling an observation apart from all the other data significantly reduces error in the model, this suggests that the observation is unusual with respect to our model. (p302)
c. The third question concerns the change in parameter estimates if an observation is deleted. What are Judd et al’s recommendation for deciding whether an observation requires further attention based on Cook’s D? 
Judd et al. recommend paying attention to values greater than 1 or 2. However, they also suggest looking for gaps in values. (p305)
2. Judd and colleagues make a very specific recommendation for reporting your model of the data when you’ve decided to exclude an observation that substantially affects your conclusions. What is the reporting recommendation and what is their reason for this suggestion? 
Judd et al. recommend reporting the model and its interpretation without the outlier, but being clear about the steps one has taken to detect and exclude outliers. (p306)
3. According to Judd et al., should we be worried about whether the data themselves (Xs and Ys) are distributed normally? 
Nope! Just the residuals. However, when Y is not normally distributed, it is very likely that the residuals will be not normally distributed as well. (p306)
4. Judd et al. suggest examining a normal quantile-quantile plot to detect non-normal distribution of errors. If the errors are normally distributed, what should the plot look like? What would you look for in this plot to decide whether the errors are not normally distributed? 
The errors should lie along the straight line. Residuals that depart from this line, which is particularly likely at the extreme ends of the quantile (i.e., the tails of the distribution). (p308)
5. If we compare a model with three predictors with a mean-only model, this model comparison (though do-able) may not be very useful. Judd et al. discussed two reasons for this. What are the two reasons? 

a. “losing a needle in a haystack”, meaning when one particular predictor has an important effect on the DV but the other two do not, the overall model comparison may not turn out significant. 
b. When the overall model comparison turns out to be significant, it is hard to interpret the result as there are seven different ways that the overall null hypothesis could be false. We have no clue which of the seven is true.  (p114-115)

