Spring, 2009 

Thursday, May 7

Stat 324 – Day 21
Indicator Variables (Ch. 5.2)
Recap:  Polynomial regression is useful for modeling nonlinear relationships.  Centering can help with numerical instability due to multicollinearity.

Example 1: Recall the data you collected on the heights, foot length, hand spans and genders for the students in this class (HeightFoot09.mtw). Let’s explore whether the relationships between our quantitative variables differ for men and women.
(a) Labeled scatterplot: Choose Graph > Scatterplot and the With Regression and Groups option. Specify height as the Y variable and handspan as the X variable, then click in the Categorical variables box and enter gender.  Click OK.   Describe the “effect” of gender on height, the effect of gender on handspan and the effect of gender on the relationship between height and handspan – is it reasonable to fit one line to summarize both groups?

(b) Does it make sense to talk about a linear relationship between height and gender?  (What does the scatterplot of height vs. gender look like?)
Binary categorical variables can be incorporated into regression models since we can always fit a line between two points.  We just need to create a numeric variable.

(c) Select Data > Code > Text to Numeric.  Specify that you want to code the data from C1 and store the results in column C5.  For the first original value, enter male (match the capitalization) and then 0 as the New value. Then for the second original value, enter female and then 1 as the New value.  Click OK.  Now you can choose Stat > Regression > Regression, entering Height as the response variable and then hand span and this new “indicator variable” as the predictors.  Record this regression equation.

(d) Use this model to write out two regression equations, one for males (gender = 0) and one for females (gender = 1).  How do these two models compare?

(e) Provide an interpretation of the gender coefficient.  What does it mean for this explanatory variable to “increase one unit”?

 (f) Does gender appear to be a statistically significant predictor of height?  Explain.

(g) Produce a labeled scatterplot (as in (a)) to explore the relationships between height, foot size, and gender.  Do you believe gender will be statistically significant in this case?

(h) Regress height on foot size and gender and record the equation below.  Is the gender variable statistically significant? Is foot size after adjusting for gender?
Example 2: Reconsider the Kentucky Derby data (now in KYDerby08CLEANED.mtw).

(a) Examine a labeled scatterplot of speed vs. year, using the condition variable.  Does there seem to be differences due to the track conditions? Explain.

(b) To create a numeric version of the condition variable, choose Calc > Make Indicator Variables.  Specify you want an indicator variable for C3 and then specify column names for the new columns.

(c) What happens if you try to regress speed on year, year2, and the 3 new columns you have created? (Scroll to the beginning of the output.)  Why?
(d) Write out the three regression equations that are being produced.  Explain what the scatterplot with these 3 functions superimposed would look like.
(e) Use a partial F test whether condition is a statistically significant predictor of winning speed.  State hypotheses, calculate test statistic and p-value, and state your conclusions.
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