EXAMPLE:  Olympic 1500m

In my folder, open the file Olympic.mtw which is the winning times of the men’s 1500m from all the Olympic Games that have been held since 1896 (the first year of the modern Olympics).
(a)  Before plotting the scatterplot, decide which of the variables year and time would be the response variable and which would be the predictor variable.
response variable:

predictor variable:

(b)  Make a scatterplot showing a line of least squares.  (Have you thought of what least squares we are talking about?)  Go to Stat>Regression>Fitted Line Plot.
(c)  Look at the plot:    Is the association between time and year positive or negative?
(d)  To get a full printout, run a regression: Stat>Regression>Regression. Look at the top of the printout on the session window (you may have to scroll up).  What is the regression equation?  Use variable names, not x and y.  Where else on the ANOVA table can we find these constants?
(e)  Predict the value of time when the year is 0.  What constant is this?
(f)  Using the line of least squares, find the expected winning time in 1896 and in 2000.  Divide the change in time (time in 2000-time in 1896) by change in year (2000 – 1896).  This gives the average increase (or decrease if there is a negative sign) in time for every extra year.  What constant is this?

(g)  Do the values in (e) and (f) make sense in the context of this question?
(h)  The Olympics wasn’t held in 1918, 1940, and 1944.  Use the regression equation to predict the winning times in those years if the Olympics had been held.


1916:


1940:


1944:

(i) What will be the winning time in 2524?  Why do some of these times [the ones in (h)] make more sense than others [the one you just calculated in part (i) and the one in part (e)]?

(j)  In 1980 Sebastian Coe (a Brit) won.  The only reason he won is that the USA were having a little tiff with the Russians and didn’t attend.  If his residual is (his actual time – expected time) = (y - 
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), calculate the value of his residual.  Find the dot on the graph for 1980.  Is the dot above the line or below the line?  Does that mean he ran faster or slower than was expected?

Cautions about Correlation and Regression 
Correlation and regression are useful tools, but should not be used blindly!!! If the relationship between the variables is not linear, then these methods are not very helpful. As always, plot the data first! 
Other cautions: 

1. Extrapolation 

Use of the regression line to make predictions outside the range of observed data is called extrapolation. Usually, this is not a good idea. Though a linear relation may be true for the observed range of values, this may not be true outside this range. 

Remember the shepherds in the Nike sandals? 

2. Lurking Variables 

The relationship between two variables may be influenced by other variables. A lurking variable is an unobserved variable having an important effect on the relationship among the variables in a study.  

Why did a Brit win in 1980?


3. Association is Not Causation

Strong association is not enough to make statements about causation!
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