
Probability and Statistics for Psychology
and Quantitative Methods for Human Sciences

Problem Sheet 7 (HT 10): Correlation and Regression

1. The table below shows measurements of height and forced expiratory volume in
one second (FEV) in a sample of male medical students.

Height (cm) FEV (litres)

164.0 3.5
170.4 3.2
171.3 3.2
172.0 3.8
176.0 3.8
177.0 5.4
178.0 3.0
181.0 4.0
183.7 4.7

(a) Represent the data graphically.

(b) Calculate the sample correlation.

(c) Perform a linear regression and include the fitted line in your graph.

(d) Test whether the slope of the regression line differs significantly from zero.

2. A study was done in which boys’ height was measured at age 6, and then again
at age 18. The results may be summarized as follows:

average height at age 6 = 46 inches SD=1.7 inches
average height at age 18 = 70 inches SD=2.5 inches
correlation between measurements=0.8

Both measurements are normally distributed, and the scatterplot is oval shaped.

(a) Write the regression equation for predicting height at age 18, given the height
at age 6.

(b) Write the regression equation for predicting height at age 6, given the height
at age 18.

(c) If we pick a random boy whose height was 48 inches at age 6, what height
should you predict for him at age 18?

(d) [More advanced] If we pick a random boy whose height was 48 inches at
age 6, what is the probability that his height is over 72 inches at age 18?



3. A large manufacturing firm wants to determine whether a relationship exists be-
tween the number of work-hours an employee misses per year and the employee’s
annual wages (in thousands of dollars). A sample of 15 employees produced the
following data:

Employee Hours Wages

1 49 15.8
2 36 17.5
3 127 11.3
4 91 13.2
5 72 13.0
6 34 14.5
7 155 11.8
8 11 20.2
9 191 10.8
10 6 18.8
11 63 13.8
12 79 12.7
13 43 15.1
14 57 24.2
15 82 13.9

(a) Calculate Spearman’s rank correlation coefficient as a measure of the strength
of the relationship between work-hours missed and annual wages.

(b) Is there sufficient evidence to indicate that work-hours missed decreases as
annual wages increases?

4. [WC99] studied the effect of ornaments on mate selection in the Javanese man-
nikins Lonchura leucogastroides. Among other measurements, they looked at a
measure of attractiveness of male birds to females (Xi), and then measured the
change (Yi) in attractiveness when the male was adorned with a red feather. They
found that Xi and Yi were negatively correlated. The scatter plot is shown here:18 Behavioral Ecology Vol. 10 No. 1

Figure 1
Change in attractiveness of most attractive and least attractive males
before and after ornamentation with a red feather. Attractive males
lost in attractiveness; unattractive males gained in attractiveness.

Figure 2
(a) Males of all degrees of attractiveness: negative relationship
between the natural attractiveness of males and the change in
attractiveness before and after ornamentation with a red feather.
(b) Negative relationship between the natural attractiveness of
males and the change in attractiveness before and after
ornamentation with red stripes. (c) Negative relationship between
the natural attractiveness of males and the change in attractiveness
before and after ornamentation with a red bill.

nificantly less time with most attractive males when bearing
the red feather (Figure 1; n 5 11 females, z 5 2 2.13, p 5
.03). However, the same females spent significantly more time
with the unattractive male when bearing the red feather (Fig-
ure 1; n 5 11 females, z 5 2 2.66, p 5 .007). The total time
a female spent in front of both males did not change after
ornamentation of one male (n 5 11, z 5 2 0.53, p 5 .55).
Females spent on average 1523.4 6 288 s with two unadorned
males and on average 1643.2 6 215 s with one adorned and
one unadorned male. The singing rate did not differ before
and after ornamentation in either more attractive or less at-
tractive males, but previously unattractive males showed court-
ship display to the female significantly more often when
adorned (Wilcoxon matched-pairs test: n 5 5 males, p 5 .01).
This probably results from the increased time females spent
in front of them, rather than due to self-recognition, because
a male is only able to court a female after she has decided to
sit in front of him. Additionally, males could not see the red
feather on their head and saw no other male with this orna-
ment. So it would not seem that the red feather could have
affected the males’ assessment of himself directly.

Females performed solicitation display by tail quivering in
front of most attractive males before ornamentation but not
after ornamentation. In front of the previously least attractive
males, however, females tended to perform tail quivering
more often when males were adorned (Fisher’s Exact test: n
5 11, p 5 .0571). This suggests that females were indeed sex-
ually motivated during tests and reacted differently to most
attractive and least attractive males after ornamentation with
the red feather.

Red feather: males of all degrees of attractiveness
In the experiment with adorned males of all degrees of at-
tractiveness, we found a significantly negative relationship be-
tween the natural attractiveness of males and the change in
attractiveness (after minus before ornamentation; Figure 2a;
linear regression: F1,9 5 15.97, n 5 11, p 5 .003, y 5 2 1.0x
1 716). The more attractive a male was before ornamenta-
tion, the more he lost in attractiveness after ornamentation.
The less attractive a male was without the red feather, the
more he gained in attractiveness when bearing the red feath-
er. The repeated-measures ANOVA showed a significant inter-
action between natural attractiveness and the change in at-
tractiveness in males (F2,9 5 14.59, p 5 .004; Table 1). Females

spent on average 1732.5 6 512 s with two unadorned males
and on average 1689 6 488 s with one adorned and one un-
adorned male. Thus the total time spent did not change due
to manipulation (n 5 11, z 5 2 0.43, p 5 .68).

Red stripes under the tail
When males were adorned with the semicryptic red stripes
under the tail, females often bent down to see the stripes
when males sat on a perch at the same height as the females.
We found a similar significantly negative relationship between



The number of individuals tested was n = 11, and they found the correlation
coefficient between the initial attractiveness and the change resulting from the
feather, was −0.73, while the p-value for a hypothesis test of no correlation be-
tween initial attractiveness and change in attractiveness was 0.003. They write
that “the more attractive a male was before ornamentation, the more he lost
males lost in attractiveness after ornamentation and vice versa,” and there is an
“ideal” male appearance, such that birds wha already approximate the ideal can
only lose by changing their appearance, while those who differ from the ideal can
only benefit by adding a novel feature. Do you agree that the evidence supports
such an interpretation? Or is there another plausible explanation for this negative
correlation?

(This example is discussed by [KP05].)
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