Challenge Worksheet # 4 – AP Statistics

1. Suppose the correlation between two variables is  r = 0.23.  What will the new correlation be if 0.14 is added to all values of the x-variable, every value of the y-variable is doubled, and the two variables are interchanged?

Answer: Correlation measures the fundamental underlying association between the variables, regardless of units involved. The correlation between height and weight does not depend on whether we look at inches vs. pounds or centimeters vs. kilograms. And the correlation between weight and height (order reversed) is also the same.

Correlation accomplishes this feat by working with standardized data - z-scores. Those are unaffected by shifting or rescaling the data. And (multiplication being commutative) interchanging x and y does not change the calculated result either.

So, mess with the data in the question above all you want – the correlation is still 0.23.

2.  The correlation between x and y is r = .35.  If we double each x value and decrease each y by .20, and interchange the variables (put x on y) the new correlation is____________

Answer: Doubling each x-value would not change the correlation.  This would be similar to converting the x-values from centimeters to inches, for example.  Decreasing each y-value by 0.20 would not change the correlation either; it would simply cause a vertical shift down 0.20 units in the scatterplot.  Interchanging the variables would not change the correlation either.  The correlation between x and y is the same as the correlation between y and x.  Referring back to the scatterplot, interchaning x and y corresponds to reflecting the graph across the line y=x, which is a rigid transformation.

3. Education research consistently shows that students from wealthier families tend to have higher SAT scores.  The slope of the line that predicts SAT score from family income is 6.25 points per $1000, and the correlation between the variables is .48.  Then the slope of the line that

predicts family income from SAT score(in $1000 per point) is____________

Answer: Using the formula for slope: b1 = r*stdDev(y)/stdDev(x) 

                           gives 6.25 = 0.48*stdDev(y)/stdDev(x) 

                             13.02083 = stdDev(y)/stdDev(x)

Interchanging the variables does not affect the correlation, so...

                             1/13.02083 = stdDev(x)/stdDev(y)

                             0.48(1/13.02083) = the new b1

4. To simulate a toss of a coin we let the digits 0, 1, 2, 3, and 4 correspond to a head and the digits 5, 6, 7, 8, and 9 correspond to a tail.  Consider the following game:  We are going to toss the coin until we either get a head or we get two tails in a row, whichever comes first.  If it takes us one toss to get the head we win $2, if it takes us two tosses we win $1, and if we get two tails in a row we win nothing.  Use the following sequence of random digits:

12975 13258 45144

The estimated number of tosses in a trial of the game is:

  A) 2.0.

  B) 15/9.

  C) 15/11.

  D) 11/15.

The correct answer is C.
5. It is generally accepted that first term college GPAs are correlated with high school GPAs.  Most data suggests correlations in the neighborhood of +0.45.  In a recent study of the college academic achievement of a very large number of high school valedictorians, a researcher was surprised to find that the correlation was virtually zero.  The most likely reason for this anomaly is:

 

   (a) An influential point lowered the correlation.

   (b) An outlier lowered the correlation.

   (c) An unusually high mean high school grade point in this group lowered the correlation.

   (d) The restricted variability of high school GPAs in this group lowered the correlation.

   (e) An unusually high mean college grade point in this group lowered the correlation.

Answer:   I think (a) and (b) are possible, but less credible with a "very large" number of valedictorians. I think (c) and (e) are viable answers but do not _necessarily_ lower the correlation.  This leaves (d) as the most likely answer.

6. Suppose that the scatterplot of log Y on X produces a correlation close to 1.  Which of the folowing is true?

I.  The correlation between the variables X and Y will also be close to 1.

II.  The residual plot of Y on X will usually show a clearly curved pattern of points.

III.  The difference between consecutive values of  log Y for an equal interval of x- intervals is approximately constant.

a  I and II

b   I and III

c  II and III

d   I, II, III

e  None of the above.  The answer is ______________

The correct answer is C.  
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