CALCULATING THE CORRELATION COEFFICIENT

1 Calculate the correlation coefficient r to 2 decimal places for each of the following bivariate data sets.
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| Length of tip (k) 05 | 10 | 40 | 60 | 80 | 100

| Number of times parentsare | 2 | 5 | 18 20 | 25 | 40

' asked ‘Are we there yet?' ’ v f ?
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| Computer time (h) 1 | 4 | 12| 3 2

| Number of ‘Likes' added = 24 = 40 | 50 ] 120 50 30

“} U/ﬁ"\a Ex@El . =CORREL (Amey |, Arrey 2)
Autuasd r=0.48

‘U r=0.94

2 Consider the following scatterplot.
4 . 140 1
(@) Which pattern describes the scatterplot? .
A strong, positive linear e § .
B moderate, negative linear ol 1 . e
C no association 10 + . .\..
@ moderate, positive linear el | . - N
. 9 + ‘ u ‘ L
(b) Which value would r be closest to? 5 oo,
0.5 s 8071 . g
A & o 0N .
2 70 + o g
B 02 E ° :.". .
- * o : .
c o0 < 60+ ::\-. .
D -02 50 + KA I
A - '.
40 + .
30 - . : ‘. o
20 4 *
10 4+ ¢
20 40 60 80 100 120 140 160 180 200
Gnip strength

Section 3 - Page 1 of 4



CALCULATING THE CORRELATION COEFFICIENT

3 For each data set:

(i) use your technology to draw a scatterplot and calculate r

(i) comment on lhcrassociation (if any). | ) P (lax
Swimmersinthepool | 10 | 25 | 45 | 80 100 120 180
Bacteria level (ppm) | 02 | 0.5 | 08 | 06 23 3.0 28
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4 The followmg cxpcruncntal data was collecttd
Rateofrcamon(nmllmm) 42 i 68 10.3 15.6‘ 182
l 350 | 400 | 450 | 500 | 550 |

(@ Without mnmnganymnhcrsmlhcdata. calcula!ellwvalucoflhecorrclalnn cocﬂic:cm rto 2 decimal places.
(b) Identify the outlier in the data.
(c) An outlier exerts a large influence on the data. Which statement is true?
A Outliers are generally excluded from the data set, so calculations without it are an accurate
representation of the study.
B Outliers must be included because they form a significant part of the data set.
(d) After excluding the outlier, use technology to draw a scatterplot of the data.
(e) How is it evident in this scenario that excluding the outlier will mean that the points line up with a
stronger linear relationship?
() What error may have occurred when recording the data?
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CALCULATING THE CORRELATION COEFFICIENT

5 Three bivariate data sets and their scatterplots are shown below.

Set A SetB Set C
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Answer the following questions about the bivariate associations. Note the same response may be true for more
than one question.

o~ Set B
(@) For which data set is the sample correlation coefficient r closest to =17 A
(b) For which data set is the sample correlation coefficient r closest to 17 ——> Sot
() Which data set is non-linear?r —— Seft C
(d) Which data set indicates the strongest correlation between its two variables? s S t B

6 Look at the pairs of variables in each row of the table. Where causation is observed, complete the following
statement, replacing ‘variable 1’ and ‘variable 2" with the actual names. Where causation cannot be verified,
discuss the reason.

‘__% of the change in variable 2 is due to the change in variable 1. __% of the change is due to other factors.

| Variable 1 Variable 2 v 17
(a) : Hours of rehearsal , Quality of performance B 0.8 | 064*
(b) | Number of fast food outlets in a town = Number of hospitals 1095 090
() | Number of registeredcars | Number of registered motorcycles | 0.6 | 0.36
(d) = Exam result in Physics - Exam result in Maths 09 081
(e) ; Episode number of a reality TV series = Number of contestants remaining | 0.98  0.96
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