Unit 3 Chapter 2 Investigating associations between two variables
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©  Researchers believe that reaction time might be lower in cold temperatures. They
devise an experiment where reaction time in seconds is measured at three different
temperature levels (1 = less than 8°C, 2 = from 8°C to 18 °C, 3 = more than 18°C).
The response variable, and its classification are:
A reaction time, categorical B temperature, categorical
© reaction time, numerical D temperature, numerical
E temperature, ordinal
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Exercise 2B

Constructing a two-way frequency table

1 The following data were obtained when a sample of 20 Year 12 students were asked

i they intended to go to university (university). The gender of the student was also
recorded.

Student | Gender | Intendstogo || Student | Gender | Intends o go
No. 1o university || No. 10 university
1| F Yes n|F Yes
2 (™ Yes 3™ Yes
3 | F No B3| F No
4 |F Yes | F Yes
5 [ m No 5| M No
6 | ™ Yes [T Yes
7 | F Yes 7 | F Yes
D No D No
9 [ F No v [ F No
0 | F Yes 0 | F Yes

a Identify which is the explanatory and which is the response variable.
b Create a two-way frequency table from the data, with the values of the explanatory
variable labelling the columns.
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2 The following data were obtained when a sample of 30 adults were asked if they
supported reducing university fees. They were also classified by their age group: 17-18
years, 19-25 years, or 26 years or more. The results are given in the table below.

Age group | Reduce fees | Age group | Reduce fees | | Age group | Reduce fees
1718 Yes | [26ormore| Yes | [26ormore| No
1925 Yes | [17-18 Yes | [1925 Yes
26ormore|  No 1925 Yes | [17-18 No
1718 Yes | [17-18 Yes | [26ormore|  Yes
1925 Yes | [17-18 Yes | [17-18 No
26ormore| Yes | [26ormore| No | |26ormome| Yes
1718 Yes | [1925 Yes | [1925 Yes
1925 No |[260ormore| Yes | [1718 Yes
26ormore|  No 1718 No 1925 No
1925 No 1718 Yes | [26ormore|  Yes
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a Identify which variable s the explanatory variable and which is the response
variable.

b Create a two-way frequency table from these data, with the values of the
explanatory variable labelling the columns.

© Calculate the column percentages for the table.
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Using two-way tables to identify associations between two categorical variables

3 A survey was conducted with 242 university
students. For this survey, data were collected
on the students’ enrolment status (full-time,
part-time) and whether or not each drinks
alcohol (*Yes' or “No'). Their responses are
summarised in the table opposite.

a Which variable is the explanatory variable?

Drinks | Enrolment status (%)
alcohol | Full-time Part-time
Yes 805 818
No 195 182
Total 1000 1000

b Is there an association between drinking alcohol and enrolment status? Write a brief

report quoting appropriate percentages.
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4 The table opposite was constructed from data o

collected to see if handedness (left, right) was
associated with gender (male, female).

Handedness | Male  Female

2 Which variable is the response variable? Lett > 1
Right m
b Convert the table to percentages by
caleulating column percentages.
© Is handnesss is associated with gender? Write a brief explanation using appropriate
percentages.

5 Asurvey was conducted with 59 students Course (%)
studying Business and 1 swdents sudying | oo p e (L
Arts at university to determine whether
they exercise, ‘regularly’, ‘sometimes’ or Rarely %8 2
“rarely’. Their responses are summarised in Sometimes 525 549
the percentaged two-way frequency table. Regularly 186 59

Total 99 1000

a Which is the explanatory variable?

b Is the variable exercise nominal or ordinal?

© What percentage of Arts students exercised sometimes?

dIs there an association between how regularly these students exercise and their
course? Write a brief response quoting appropriate percentages.
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& It was suggested that students in Dr Evans’ mathematics class would achieve higher

‘grades than students in Dr Smith’s mathematics class. The following table shows the
results for each class that year.

Class
Exam grade DrEvans | DrSmith | Total
Fail 2 3 s
Pass 1 2 31
Credit or above 5 9 14
Total 18 ) 50

a Construct a percentaged two-way frequency table.
b Construct a percentaged segmented bar chart.
© Write a brief report on the association between teacher and grade.
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7 Are those people who are satisficd with their job more likely to be satisfied with their
life? Data collected from a survey of 200 adults are summarised in the following
percentaged segmented bar chart.
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Satisfaction with life
s F4¥s a8 38 S

B dissatisied
[ satishied

Gisatistied

San\funum with job
Does the data support the contention that people who are satisfied with
‘more likely to be satisfied with their life? Write a brief report quoting appropriate
percentages.

Researchers predicted that using a special pillow would be more effective in curing
snoring than treatment with drugs. The association between the outcome of treatment
and type of treatment is shown in the following percentaged segmented bar chart.
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@ Identify which variable is the explanatory variable and which is the response
variable.

b Does the data support the contention the special pillow is more effective at
treating snoring than the drug treatment? Write a brief report quoting appropriate.
percentages.

As part of the General Social Survey conducted in the US, respondents were asked to
say whether they found life exciting, pretty routine or dull. Their marital status was
also recorded as married, widowed, divorced, separated or never married. The results
are organised into a table as shown.
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Marital status (%)

Attitude to life | Married  Widowed  Divorced  Separated _ Never

Exciting 416 338 467 459 523
Pretty routine 487 543 416 446 444
Dull 37 119 67 95 32

Total 100.1 100.0 100.0 100.0 999
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‘What percentage of widowed people found life *dull’?
‘What percentage of people who were never married found life *exciting?

What i the likely explanatory variable in this investigation?

Is the variable attitude to life nominal or ordinal?

Does the information you have been given support the contention that a person’s
attitude to lfe is related to their marital status? Justify your argument by quoting
appropriate percentages.




image17.png
Exam 1 style questions

Use the following information to answer Questions 10-12
‘The data in the following table was collected to investigate the association between tertiary
qualifications and happiness.

Tertiary qualification
Happy with life | Yes No | Toul
Yes 116 138 254
No 12 34 46
Total 128 12| 300

10 The percentage of participants in the study who do not have a tertiary education is
closest to:

A 573% B 802% © 543% D 113% E 198%

11 Of those people in the study who did not have a tertiary education, the percentage who
are happy with their lives is closest to:
A 573% B 802% © 543% D 113% E 198%
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12 The data in the table supports the contention that there is an association between

tertiary qualifications and happiness because:

A 84.75% of people are happy.

B more people without a tertiary qualification are happy than people with a tertiary
qualification.

© 90.6% of people with a tetiary qualification are happy, compared to 80.2% of those
without a tertiary qualification.

D 543% of happy people do not have a tertiary qualification.

E 57.3% of people do not have a tertiary qualification, compared to 42.7% who do.
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1 Data was collected to compare the the number of days spent away from home (number
of days away) by 21 tourists from each of Japan and Australia (country of origin). The
data collected is displayed in the parallel dot plots below.

Japanese

4 ]

LA A A A A A A A A AR
Austraian

Pttt

o s om s w s w0 as s
Numberof days away.

@ Identify each of the variables and classify each as categorical or numerical.
b Use the parallel dot plots to compare the distributions of number of days away for
the two different nationalities.
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2 The back-to-back stem plot shown compares the.
distribution of the age patients (in years) admitted
10 small hospital during one week, and their
gender.

a Classify each variable as categorical or
numerical.

b Do the back-to-back plots support the
contention that the age of the patients is
associated with their gender? Write a brief
explanation that compares these distributions in
terms of centre and spread.

Females

°

014 = 40 years
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3 The following back-to-back stem plot displays the distributions of the mumber of hours
per week spent online by a group of students, and their year level.

Number of hours per week online.

Year 10 Year 11
112 = 21 hours s 0fo[s 67 116 = 16 hours
ERINERS
87651[5567
4431100[2/012334
85)2[7

a Classify each of the variables as categorical or numerical.

b Use the stem plots to compare these distributions in terms of centre and spread.
Draw an appropriate conclusion about the association between year level and the
number of hours students spend online each week.
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4 The parallel boxplots show the distribution of ages of 45 men and 38 women when first
married.

Ll women

T T
Age at marage (vears)

@ Identify each of the variables and classify as categorical or numerical.
b Use the boxplots to compare these distributions in terms of shape, centre and spread
and draw an appropriate conclusion about the association between gender and the

age when first married.

5 The parallel boxplots female
show the distribution of (n=21)
pulse rates of 21 females male
and 22 males. (=22

o ™ 50 %0
Pulse rate (beats per minute)

@ Identify each of the variables and classify as categorical or numerical.
b Use the boxplots to compare these distributions, and draw an appropriate conclusion
about the association between gender and pulse rate.




image23.png
& The parallel boxplots show the
distribution of the lifetime (in
hours) of three differently priced
batteries (low, medium, high). medium
2 The two variables displayed
here are battery lifefime and
battery price (low, medium,
high). Which is the numerical
and which is the categorical
variable?

b Do the parallel boxplots support the contention that battery lifetime depends on
price? Write a brief explanation.

0 2 0 4w 50 6@
Lifetime (hours)
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Exam 1 style questions

Use the following information to answer Questions 7 and §

The data in the following boxplots was collected to investigate the association between
smoking and the birth weight of babies.

smoker

Non-smoker

40 45 50 55 60 65 70 75 80 85 90 95 100
Weight of baby at birth (Ibs)
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Use the information in the boxplots to answer the following questions.

7 Which of the following statements is true:

A 75% of babies born to non-smokers weigh more than the lightest 50% of babies
born to smokers.

B 50% of babies born to non-smokers weigh more than the heaviest 25% of babies
born to smokers.

© 25% of the babies born to smokers weigh less than all the babies born to
non-smokers

D All of the babies born to non-smokers weigh more than the heaviest 75% of the
babies born to smokers

E The range of baby weights for smokers is less than the range of baby weights for
‘non smokers.
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8 The information in the boxplots supports the contention that there is an association

between smoking and weight of baby at birth because:

A The QRS of birthweight for both groups are approximately the same.

B The median birthweight for smokers is more than the median birthweight for
non-smokers.

© The IQRs of birthweight for both groups are very different.

D The median birthweight for smokers is less than the median birthweight for
non-smokers.

E Both distributions are approximately symmetric.
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1 The scatterplot opposite has been
constructed to investigate the association
between the airspeed (in knyh) of
commercial aircraft and the number of

passenger seats.
Use the scatterplot to answer the following

questions.
a Which is the explanatory variable?

b What type of variable is airspeed?

© How many aircraft were investigated?
d What was the airspeed of the aircraft
that has 300 seats?

irspeed (ki)

550
525
500
75
750
75
70

100150200 250300350 400 450
Number of seats
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Minimum temperature (x) | 177 [ 198 | 233 | 224 [ 220 [ 220
Maximum temperature (y) | 294 | 340 | 345 | 350 | 369 | 364

“The table above shows the maximum and
week in Melbourne.

inimum temperatures (in °C) during a hot

a Enter the data into your calculator, naming the variables mintemp and maxtemp.
b Construct a scatterplot with minimum temperature as the EV.

Ballsfaced [ 20 [ 16 [19 [ 62 [ 13 [40 [ 16 [0 ]28 ]2
Runsscored | 27 [ 8 [21 |47 [ 3 [ 15|13 [2[15] 10

‘The table above shows the number of runs scored and the number of balls faced
by batsmen in a 1-day international cricket match. Use a calculator to construct an
appropriate scatterplot.

Temperarure(C) | 0 [ 10 [ 50 [ 75 [ 100 | 150
Diameter(em) | 200 | 202 | 201 [ 214 [ 221 [ 228

The table above shows the changing diameter of a metal ball as it is heated. Use a
caleulator to construct an appropriate scatierplot, with temperature as the EV.
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Number in theare [ 87 [ 102 [ 118 [ 123 [ 135 [ 137
Time (minutes) o s [ 5] 2] 2

‘The table above shows the number of people in a movie theatre at 5-minute intervals
after the advertisements started. Use a calculator to construct an appropriate scatterplot.

Exam 1 style questions

& For which one of the following pairs of variables would it be appropriate to construct a
scatterplot?
A eye colour (blue, green, brown, other) and hair colour (black. brown, blonde, other)
B test score and sex (male, female)
© political party preference (Labor, Liberal, Other) and age in years
D age in years and blood pressure in mmHg
E height in cm and sex (male, female)
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Assessing the direction of an association from the variables
1 For each of the following pairs of variables:
a Indicate whether you expect an association to exist between the variables.
b If associated, say which variable you would expect to be the EV and which would

be the RV, and whether you would expect the variables to be positively or negatively
associated.

i intelligence and height level of education and salary level

salary and tax paid iv frustration and aggression

v population density and distance from the city centre
i time using social media and time spent studying
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Using a scatterplot to assess the direction, form and strength of an association
2 For each of the following seatterplors, state whether the variables appear to be
associated. If the variables appear to be associated:
a Describe the association in terms of its direction (positive/negative), form
(linear/non-linear) and strength (strong/moderate/weak).
b Write a sentence describing the direction of the association in terms of the variables

in the scatterplot.
i 160 . 110
s .
£
3 H
120 £ 100
N . E
5100 :
Sl . )
z
I =
0 . o
0§ 101213 16 18 20
Age (months)
v _20
i,
H
HY
H
£
S

-

0100 150 200 250 300 350 400
Traffic volume
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Basic ideas
1 The scatterplots of three sets of related variables are shown.

Scatterplot A Scatterplot B Scatterplot €

a For each scatterplot, describe the association in terms of strength, direction, form
and outliers (if any).
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b For which of these scatterplots would it be inappropriate to use the correlation
coeflicient, . to give a measure of the strength of the association between the
variables? Give reasons.




image34.png
Calculating r using the formula (optional)

2 Use the formula to caleulate the correlation coefficient, . correct to two decimal
places.

4, 5= 1871
yli]els]alo §=5. 5=2915

Calculating r using a CAS calculator
3 a The table below shows the maximum and minimum temperatures during a
heat-wave. The maximum and minimum temperature each day are linearly
associated. Use your calculator to show that r = 0.818, correct to three decimal
places.

| Day ‘Sunday | Monday | Tuesday | Wednesday | Thursday [ Friday
| Maximum (°C)| 204 | 340 | 345 | 350 369 | 364
| Minimum °C) | 177 | 198 | 233 | 224 20 |20
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b This table shows the number of runs scored and balls faced by batsmen in a cricket
‘match. Runs scored and balls faced are linearly associated. Use your caleulator to
show that r = 0.8782, correct to four decimal places.

Batsman 1234 s]el7]s]9ofw0]n
Runsscored | 27 [ 8 [21[a7] 3[1s[13][2]15]10
Ballsfaced | 29 [ 16 [ 19 [62 [ 13 (a0 [ 16 [9 [ 28] 26

© This table shows the hours worked and university participation rate (%) in six
countries. Hours worked and university participation rate are linearly associated.
Use your caleulator to show that r = ~0.6727. correct to four decimal places.

Country Australia | Britain | Canada [ France [ Sweden | US
Hours worked 350 | 430 | 382 | 308 | 356 [348
Participation rate (%) | 26 20 [ 36 |5 | 3 |5

Classifying the strength of the association based on the value of

4 Use the guidelines on page 143 to classify the strength of the linear associations for
cach of the linear associations in Question 3.
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Calculating the coeffi

1 For each of the following values of 7, calculate the value of the coefficient of
determination and convert to a percentage (correct to one decimal place).

0675 b r=0345 0567 d r=—0673 e r

nt of determination from r
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Calculating and interpreting the coefficient of determination
2 For each of the following, determine the value of the coefficient of determination, write
itin percentage terms, and interpret.
@ Scores on a hearing test and age (EV) are linearly related, with r = ~0.611
b Mortality rate and smoking rate (EV) are linearly related, with r = 0.716.
© Life expectancy and birth rate (EV) are linearly related, with r = ~0.807.
d

Daily maximum (RV) and minimum temperatures are linearly related. with
r=0818

e Runs scored (RV) and balls faced by a batsman are linearly related, with
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Caleulating r from the coefficient of determination given a scatterplot
3 a For the relationship described by the scatterplot shown, the
coeflicient of determination, 7 = 0.8215.
Determine the value of the correlation coeflicient, r (rounded to
three decimal places).

b For the relationship described by the scatterplot shown, the
coefficient of determination 7 = 0.1243.
Determine the value of the correlation coeflicient, r (rounded to
three decimal places).
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Exam 1 style questions

Use the following information to answer Questions 4 10 6

The association between the number
of raining sessions atiended by

participants before undertaking an
an obstacle course, and the fime in

‘minutes it took them to complete.

the course, is described by the
scatterplot shown. The coefficient of
determination is 0.3969.

vz 3 4 5 6 1%
Nuber o raining sessions

4 The value of the correlation coefficient., r (rounded to two decimal places) is closest to.
A 016 B 040 © 063 D 040 E 063
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5 The percentage of variation in time explained by the variation in the number of training.
sessions is closest to:

A 397% B 63.0% © 158% D 37.0% E 603%

& The percentage of variation in time NOT explained by the variation in the number of
training sessions is closest to:

A 397% B 63.0% © 158% D 37.0% E 603%

7 Suppose that in a certain industry the correlation between years spent studying and
income for employees is 0.73, and the correlation between age and income is 0.45.
Given this information, which one of the following statements is true?

A Older employees tend to have spent more years studying.

B The correlation between age and years spent studying is 0.32.

© Age explains a higher percentage of the variation in income than years spent
studying.

D Years spent studying explains a higher percentage of the variation in income than
age.

E Together age and years spent studying explain 100% of the variation in income.
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8 Which of the following statements could be true?
A The correlation coefficient between height (in centimetres) and weight (1 = light, 2
= medium, 3 = heavy) was found to be 0.68.
B The correlation coefficient between height (in centimetres) and head circumference
(in centimetres) was found to be 1.45.
© The correlation coefficient between blood pressure (in mmHg) and weight (in kg)

was found to be -0.3, and the coefficient of determination was found to be r* =
-0.09.
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D The correlation coefficient between age (in years) and salary (in $000°s) was found
t0be 0.68.

E The correlation coefficient between height (in centimetres) and head circumference
(in centimetres) was found to be 0.49, and the coefficient of determination was
found to be 70%.
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1 Asstudy of primary school children aged 5 to 11 years finds a strong positive
correlation between height and score on a test of mathematics ability. Does this mean
that taller people are better at mathematics? What common cause might counter this
conclusion?

2 There i a clear positive correlation between the number of churches in a town and
the amount of alcohol consumed by its inhabitants. Does this mean that religion is
encouraging people to drink? What common cause might counter this conclusion?

3 There is a strong positive correlation between the amount of ice-cream consumed and
the number of drownings each day. Does this mean that eating ice-cream at the beach
is dangerous? What common cause might explain this association?

4 The number of days a patient stays in hospital is positively correlated with the number
of beds in the hospital. Can it be said that bigger hospitals encourage patients to stay
longer than necessary just to keep their beds occupied? What common cause might
counter this conclusion?

5 Suppose we found a high correlation between smoking rates and heart disease across
a group of countries. Can we conclude that smoking causes heart disease? What
confounding variable(s) could equally explain this correlation?
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© There is a strong correlation between cheese consumption and the number of people
‘who died after becoming tangled in their bed sheets. What do you think is the most
likely explanation for this correlation?

7 There is a strong positive correlation between the number of fire trucks attending a
house fire and the amount of damage caused by the fire. Is the amount of damage

in a house fire caused by the fire trucks? What common cause might explain this
association?

Exam 1 style questions

8 There is a positive correlation between the Gross Domestic Product (GDP), a
‘measure of a country’s wealth, and the country’s carbon dioxide emissions. From this
information it can be concluded that:

A increasing a country’s GDP will increase the carbon dioxide emissions of that
country.

B decreasing a country’s GDP will increase the carbon dioxide emissions of that
country.

C increasing a country’s carbon dioxide emissions will increase the GDP of that
country.

D countries with higher GDP also tend to have lower carbon dioxide emissions.

E countries with higher GDP also tend to have higher carbon dioxide emissions.
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1 Which graphical display (parallel boxplots, parallel dot plots, back-to-back stem plot, a
segmented bar chart or a scatterplot) would be appropriate to display the relationships
between the following? There may be more than one appropriate graph.

vegetarian (yes, no) and sex (male, female)

‘mark obtained on a statistics test and time spent studying (in hours)

‘number of hours spent at the beach each year and state of residence

number of CDs purchased per year and income (in dollars)

runs scored in a cricket game and number of ‘overs” faced

attitude to compulsory sport in school (agree, disagree, no opinion) and school type:

(zovernment, independent)

income level (high, medium, low) and place of residence (urban, rural)

h number of cigareties smoked per day and sex (male, female)

“0ao0 T
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2 A back-to-back stem plot would be an appropriate graphical tool to investigate the
association between a car’s speed, in kilometres per hour, and the
A driver’s age, in years
B car’s colour (white, red, grey, other)
© car's fuel consumption, in kilometres per litre
D average distance travelled, in kilometres
E driver’s iype of licence (probationary licence, full licence)

Exam 1 style questions

3 The relationship between height (in centimetres) and weight (1 = light, 2 = medium, 3
= heavy) is best displayed using:
A ahistogram

segmented bar charts

a scatterplot

parallel boxplots

B
c
o
E a percentaged two-way frequency table
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Multiple-choice questions

The information in the following frequency table relates to Questions I 1o 4.

| Gender
Plays sport | Male  Female
Yes 68 79
No 34
Total 102 175

L The vasiables plays sport and gender are:

A both categorical variables
a categorical and a numerical variable, respectively
a numerical and a categorical variable, respectively
both numerical variables

B
c
D
£ neither numerical nor categorical variables
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2 The number of females who do not play sport is:
a2l B 45 79 D 9% E 175




image49.png
3 The percentage of males who do not play sportis:
A 194% B 333% © 340% D 667% E 680%
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4 The variables plays sport and gender appear to be associated because:
A more females play sport than males
& fewer males play sport than females
© ahigher percentage of females play sport compared to males
© a higher percentage of males play sport compared to females
& both males and females play a lot of sport

Questions 5 1o 7 relate to the following information
Students in Year 10 and Year 12 in a certain school were asked whether they read for leisure
(read). Their responses are summarised in the percentaged segmented bar chart shown.
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Vear 10

Year level

e
O Yes

5 The percentage of Year 12 students who do not read for leisure is closest to:

A 10%

B 25%

© 30%

D 75%

£ 90%
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& The results could be summarised in a two-way frequency table. Which of the following
frequency tales could match the percentaged segmented bar chart?

Year Level [ YearLevel
Read | Year10  Year12 Read | Year10  Year 12
A M 31 s f e s [
No @ 66 No 135 %
Year Level Year Level
. Read | Year10 Year12 o | Read | Year10  ear12
Yes 75 %0 Yes 75 2
No 2 10 No %0 10
Year Level
Read | Year10  Year12
NS 40 8
No 38 s

7 The variables read and year level appear to be associated because:
A very few students in either year level read for leisure:
B 75% of Year 10 students do not read for leisure
© only 10% of Year 12 students read for leisure

D 25% of Year 10 students read for leisure, while only 10% of Year 12 students read
for leisure

£ ahigher percentage of Year 12 students read for leisure than Year 10 students
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& The stem plots displays the time taken (in minutes) for two groups of 12 people to

solve a complex puzzle. Before commencing the puzzle the people were divided
into two groups and assigned a different acirviry. Group A were asked to exercise
vigorously for 10 minutes, while Group B were asked to meditate for 10 minutes.

time

Group A Group B

112.= 21 minutes 567  1i6=16minutes
24
556
0123

- = o

The information in the stem plots supports the contention that there is an association
between rime and activity because:

A The median time for Group A is more than the median time for Group B.

& The range of times for both groups are approximately equal.

© The median time for Group B is more than the median time for Group A.

© Both distributions are approximately symmetric.

£ Both distributions arc negatively skewed.
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The information in the following parallel boxplots relates to Questions 9 and 10.

The parallel boxplots shown display the

distribution of battery life (in hours) for two

brands of batteries (brand A and brand B).

9 The variables battery life and brand are:

A

moow

both categorical variables

a categorical and a numerical variable respectively
a numerical and a categorical variable respectively
both numerical variables

neither a numerical nor a categorical variable

brand A

brand B -

(e

0

0 30 4 0 6
Hours
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Identifying variables as categorical or numerical
1 For each of the following questions, determine if they involve investigating associa-
tions between:
= one numerical and one categorical variable or
= two categorical variables or
= two numerical variables.
a Are full-time and part-time students equally likely travel to university by car?
b Do Year 11 students watch more hours of television each week than Year 12
students?

© Do countries with higher household incomes ($) tend to have lower infant mortality
rates (deaths/1000 births)?
d s there a relationship between attitude to gun control and country of birth?
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10 Which of the following statements (there may be more than one) support the contention
that battery life and brand are related?
1 the median battery life for brand A is clearly higher than for brand B
11 battery lives for brand B are more variable than brand A

111 the distribution of battery lives for brand A is symmetrical with outliers but
positively skewed for brand B

A Tonly & Tonly © Monly O Iandonly & 1 Tand I

11 The association between weight at age 21 (in kg) and weight at birth (in kg) is to be
investigated. The variables weight ar age 21 and weight at birth are:
A both categorical variables
& a categorical and a numerical variable respectively
© anumerical and a categorical variable respectively
© both numerical variables
E neither numerical nor categorical variables
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12 The scatterplot shows the weights ar age

21 and weight at birth of 12 women. The E

association is best deseribed as a: H

A weak positive linear =

B weak negative linear 3

© moderate positive non-lincar K

0 suong positive nonlincar 15 2 25 3 35 4 45
£ moderat positive lincar Birth weigh (ke)
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13

14

‘The association between weight at age 21 and weight at birth for a group of males is
found to be positive and linear, with a correlation coefficient of r = 0.58. For males, the
percentage of variation in weight ar age 21 explained by the variation in weight at birth
closest to:

A 034% B 24% © 34% D 58% E 76%

‘The variables response time to a drug and drug dosage are linearly associated, with
= ~09. From this information, we can conclude that:

A response times are ~0.9 times the drug dosage:

& response times decrease with decreased drug dosage

© response times decrease with increased drug dosage

D response times increase with increased drug dosage

E response times are 81% of the drug dosage
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15 The birth weight and weight at age 21 of eight women are given in the table below.

Birth weight (kg) | 19| 24| 26| 27| 29| 32| 34| 36
Weightat21 (kg) | 41.6 | 53.1 | 522 562 576 [ 59.9 | 553 [ 567
The value of the correlation coefficient s closest to:

A 0536 506182 © 0783 D 08232 £ 08954

16 The value of a correlation cocflicient is r = ~0.7685. The value of the corresponding
coeflicient of determination is closest to:

A 077 B -059 © 02 0 059 E 077
Use the following information to answer Questions 17 and 18.

The correlation coeflicient between heart weight and body weight in a group of mice is
0.765.

17 Using body weight as the EV, we can conclude that:
A 58.55% of the variation in heart weight is explained by the variation in body weights
B 76.5% of the variation in heart weight s explained by the variation in body weights
© heart weight is 58.5% of body weight
© heart weight is 76.5% of body weight
E 58.5% of the mice had heavy hearts
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18 Given that heart weight and body weight of mice are strongly correlated (s
we can conclude that:
A increasing the body weights of mice will decrease their heart weights
& increasing the body weights of mice will increase their heart weights
© increasing the body weights of mice will not change their heart weights
© heavier mice tend to have lighter hearts
E heavier mice tend to have heavier hearts

0.765),
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18 We wish to investigate the association between the variables weight (in kg) of young

children and level of nutrition (poor, adequate, good). The most appropriate graphical
display would be:

A ahistogram & parallel boxplots © asegmented bar chart
D ascatterplot E a back-to-back stem plot
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20 We wish to investigate the association between the variables weight (underweight,
normal, overweight) of young children and level of nutrition (poor, adequate, good).
The most appropriate graphical display would be:
A ahistogram & parallel boxplots © asegmented bar chart
D ascatterplot E a back-to-back stem plot
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21 There is a strong linear positive correlation (r = 0.85) between the amount of garbage
recycled and salary level,
From this information, we can conclude that:
A the amount of garbage recycled can be increased by increasing people’s salaries
& the amount of garbage recycled can be increased by decreasing people’s salaries
© increasing the amount of garbage you recycle will increase your salary
© people on high salaries tend to recycle less garbage
& people on high salaries tend to recycle more garbage

22 There is a strong linear positive correlation (- = 0.95) between the marriage rate in

Kentucky and the number of people who drown falling out of a fishing boat

From this information, the most likely conclusion we can draw from this correlation is:

A reducing the number of marriages in Kentucky will decrease the number of people
‘who drown falling out of a fishing boat

& increasing the number of marriages in Kentucky will increase the number of people
who drown falling out of a fishing boat

© this correlation is just coincidence, and changing the marriage rate will not affect
the number of people drowning in Kentucky in any way

© only married people in Kentucky drown falling out of a fishing boat

E stopping people from going fishing will reduce the marriage rate in Kentucky
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Written response questions

1 One thousand drivers who had an accident during the past year were classified
according to age and the number of accidents.

Number of accidents | Age <30 Age>30

At most one accident 130 170
More than one accident | 470 230
Total 600 400

‘What are the variables shown in the table? Are they categorical or numerical?
Determine the response and explanatory variables.

How many drivers under the age of 30 had more than one accident?

Convert the table values to percentages by calculating the column percentages.
Use these percentages to comment on the statement: *Of drivers who had an
accident in the past year, younger drivers (age < 30) are more likely than older
drivers (age > 30) to have had more than one accident.”
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2 In order to improve their ability in French conversation a group of 50 students who
were studying French participated in a 12 weeks intensive conversation course. The
students were given a test to assess their conversation ability at the start of the course,
‘midway through the course, and at the end of the course. Their results in each of the
three tests are shown in the following boxplots.
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Identifying explanatory and response variables
2 For each of the following situations identify the explanatory variable (EV)
and response variable (RV). In each situation the variable names are iralicised.
a We wish to investigate whether a fish’s foxicity can be predicted from its colour. We.
want t0 be able to predict toxicity from colour.
b The relationship between weight loss and type of diet is to be investigated.
© We wish to investigate the relationship between a used car’s age and its price.
d Itis suggested that the cost of heating in a house depends on the type of fuel used.
@ The relationship between the price of a house and its location is to be investigated.

3 The following pairs of variables are related. In each case identify which is likely
10 be the explanatory variable and which is the response variable, and the level of
‘measurement of each variable (categorical or numerical). The variable names are
italicised.

a exercise level (1

b years of education (years) and salary level ($ per annum).

© comfort level (0 = uncomfortable, 1 = comfortable) and temperature (*C).

d time of year (summer, autumn, winter, spring) and incidence of hay fever (1 = never,
2 = sometimes, 3 = regularly).

@ age group (less than 25, 25 - 40, more than 40) and musical taste (classical, rock,
rap, country, indie, dance, jazz).

£ AFL team supported and state of residence.

ight, 2 = moderate, 3 = a lot) and age (years).




image65.png
3

Conversation test score

2 g8 &8 88

Oweeks  6weeks

2 weeks
Completed weeks of course
 The two variables are Completed weeks of course and Conversation test score.
Which is numerical and which is categorical?
b Use the boxplots to compare these distributions, and draw an appropriate conclusion
about the association between the number of weeks of the course completed and the
score in the conversation test. Quote appropriate statistics in your response.




image66.png
3 The data below give the hourly pay rates (in dollars per hour) of 10 production-line
workers along with their years of experience on initial appointment.

Rate ($/h) [22.57[25.7828.84[27.37[27.23]24.64[28.9533.35[29.68[33.99)

Experience (years)| 1 |1 [2 |2 [3 [4 [5 [6 [8 |12

& Determine which variable is the explanatory variable and which is the response
variable.

b Use a CAS caleulator to construct a scatterplot of the data,

 Comment on direction, outliers, form and strength of any association revealed.

@ Determine the value of the correlation coefficient (r) rounded to three decimal
places.

& Determine the value of the coeficient of determination (1), giving your answer as a
percentage rounded to one decimal place, and interpret.
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4 Ina study of the effects of meditation on the quality of sleep a sample of 500 people
were asked to rate the quality of their sleep as *good", ‘OK’, or ‘poor” before and
after participating in the course. Their responses are shown in the segmented bar chart
below.

Quality of sleep
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& What percentage of people rated the quality of their sleep as *good” before they
participated in the course?

5 Does the segmented bar chart support the contention that for these people their
quality of sleep is associated with participation in the course? Justify your answer
by quoting appropriate percentages.
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Exam 1 style questions

4 Respondents to a survey question "How concerned are you about climate change?"
were asked to select from the following responses
1= notatall, 2= a litle, 3 = moderately, 4 = extremely
The data which was collected in response to this question is:
A nominal B ordinal © discrete
D continuous E numerical
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S The variables weight (light, medium, heavy) and height (lss than 160cm, 160-175cm,
over 175cm) are:
A both nominal variables

both ordinal variables

a nominal and an ordinal variable respectively

an ordinal and a nominal variable respectively

B
c
)
E both continuous variables




