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University of Texas at Austin

Problem set # 21
Correlation. Linear transforms.

21.1. Correlation. Provide your final answer only to the following questions.
Problem 21.1. The following statement makes sense:

”The correlation between nationality and personal wealth is −0.89.”
True or false?

Solution: FALSE

Problem 21.2. The correlation coefficient equals the proportion of times that two variables lie on a straight
line. True or false?
Solution: FALSE

Problem 21.3. If r is the sample correlation between x and y, then 2r is the correlation between 2x and
y. True or false?
Solution: FALSE

Problem 21.4. A college newspaper interviews a psychologist about a proposed system for rating the teach-
ing ability of faculty members. The psychologist says, “The evidence indicates that the correlation between
a faculty member’s research productivity and teaching rating is close to zero.” The correct interpretation of
this statement is:

Good researchers are just as likely to be good teachers as they are bad teachers. Likewise for poor
researchers.

True or false?
Solution: TRUE

Provide your complete solutions for the following problems.
Problem 21.5. Which of the following is a valid statement?

a. The correlation between students’ majors and their GPA is 0.67.
b. The correlation between students’ IQ scores and their foot size is 0.67.
c. The correlation between students’ incomes and their GPA is 1.12.

Explain!
Solution: Only b.. In a. the students’ majors are a categorical variable and so the correlation coefficient
is not well-defined. In c., the value of the correlation coefficient exceeds 1.

Problem 21.6. What is wrong about the following report?

An experiment is conducted to study the bonding strength of adhesives that contain varying amounts of
a particular chemical additive. Wafers of a specified material are glued together using the adhesive with
each amount of additive, allowed to set for 24 hours, and then the strength needed to separate the wafers is
determined. It is reported that the correlation between strength required and amount of additive was 0.86
pounds-force per square inch.
Solution: The correlation is by definition unitless.
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21.2. Linear transforms. Provide your complete solutions for the following problems.

Problem 21.7. Raw scores on a certain exam range from 400 to 1600. Find a linear transformation that
will transform the raw-score interval to the modified range from 100 to 1000 (i.e., the score of 400 will get
transformed to 100, the score of 1600 to 1000, and all the scores in between will have a linear correspondence).

Solution:
We are looking for a and b such that {

100 = a+ 400b
1000 = a+ 1600b

Subtracting the equations we get 900 = 1200b, so b = 3
4 . From the first equation we get a = 100 − 400b =

100− 300 = −200. Therefore, the linear transformation we were looking for is

xnew = −200 +
3

4
xold.

Problem 21.8. Suppose we apply a linear transformation ynew = 12 − 34yold to a dataset. After a while
we choose to apply another linear transformation ynewest = −3 + 4ynew. Is ynewest a linear transformation
of yold? If so, what are its coefficients a and b. If not, why not?

Solution:
Yes, it will be a linear transformation again, because:

ynewest = −3 + 4ynew = −3 + 4 (12− 34yold) = −3 + (4× 12)− (4× 34) yold

= 45− 136yold.
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