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Data Presentation ,

Your notes

Data Presentation
What graphs and diagrams should | be familiar with?

= Youwillbe expectedto be able to use a variety of graphs such as:
= Stem-and-leaf diagrams
= Canbeusedwithungrouped data of a single variable
= Shows all the data and the shape of its distribution
= Boxplots
= Canbe usedwithungrouped data of a single variable
= Showstherange, interquartile range and quartiles clearly
= Veryuseful forcomparing data patterns quickly
= Histograms
= Canbe usedwith continuous grouped data of a single variable
= Canbe usedwith varying group sizes
= Shows the frequencies of the group, represented by the area of each bar
= Frequency polygon
= Displays the shape of continuous grouped data
= Created byjoining the midpoints at the top of each bar of a histogram
= Scatter diagrams
= Canbe usedwithungrouped bivariate data (data for two variables)
= Shows the pattern of the relationship between the variables

= Youwillnotbe expected to draw the graphs from scratch but you may be asked to add
toagraph

= You should make sure you know how to draw them anyway as it will help strengthen
yourunderstanding of the graphs

What should I look out for when interpreting graphs?
= ook carefully at the context of the information givenin the graph
= Checkthe scales onboth axes carefully, including units

= Sometimes the numbers will be abbreviated to fit on the scale, forexampleif a
populationis givenin millions then the number 60 will represent 60 000 000
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= ook carefully at the labels and units to determine how a value should be read ,

= |fthereis more than one graphrepresented onthe same set of axes take extra care to Your notes
ensure you are reading from the correct one

= Beware of misleading graphs, the scales on the axes, units and representation can be
manipulated to make a graphlook more/less convincing

p
Worked Example
Astudentis collectinginformation on his friends’ interests and believes that his
friends who only have dogs spend more time outside than his friends who only have
cats. He has surveyed 20 friends with only cats and 20 friends with only dogs and has
written down the total amount of time, rounded to the nearest hour, each of them
spent outside last week. Describe, with areason, which diagram would be best for the
student to use to display the data.
Answer:
o The data is raw and ungrouped
o Time, rounded to the nearest hour, is discrete
o The student wants to compare the distributions
The student should use two box plots to display
the data, one for his friends with cats and one for
his friends with dogs.
\
;
Examiner Tips and Tricks
= Take the time needed when working with diagrams, they are usually ‘easy marks’
questions but itis common for students to rush them and make silly mistakes.
\
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Stem & Leaf Diagrams 4

Your notes

Stem and Leaf Diagrams

What is a stem and leaf diagram?
= Astem and leaf diagram shows ALLRAW data and groupsitinto classintervals

= Stemand leaf diagramslend themselves to two-digit data but can be used with three-
digit data, rarely more

0 1 3 4 4 (4)
1 0] 2 6 7 (4)
2 3 3 3 5 8 (5)
3 1 2 (2)

KEY 213 REPRESENTS 2.3

= Thenumbersinbracketsindicate how many values are in that classinterval

= Theseare not alwaysincluded but can be usefulwhen thereis alarge amount of data
to display

How dol draw a stem and leaf diagram?
= |dentify the stems and the leaves
= Leaveswould always be single digits
= the number2would berepresentedby12 |2
= |f starting fromunordered data draw two diagrams
= The firstdiagram should get the data into the right format
= je. alistof stemswiththeircorrespondingleaves
= The second diagram should have stems and leaves in order, with a key

= Thishelpsaccuracy as values are less likely to be missed out

What are stem and leaf diagrams used for?

= Thedataisarrangedinto classes so at a glanceitis possible to see the modal class
interval

= Asthedataisinorderthe median, quartiles, maximum and minimum can be identified
easily

= Checkyou cando this - find the minimum, maximum, median and upper and lower
quartiles from the stem and leaf diagram at the start of this revision note
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= Note that these five values are those needed in orderto construct a box-and- ,
whisker diagram (box plot)

Your notes
= Qutliers, once defined, can be easily identified and removed

What about back-to-back stem and leaf diagrams?

= These are used whenitis helpful for the data to be splitinto two comparable categories
such as boy/qirl, child/adult, UK/non-UK. Etc

BOYS GIRLS
(2) 4 2 0 1 3 4 4 (4)
(4) 9 6 3 1 1 0 2 6 (3)
(4) 6 5 4 O 2 3 3 3 5 8 (5)
N 2 3 1 “n

KEY 61213 REPRESENTS 2.6 FOR THE BOYS AND 2.3 FOR THE GIRLS

= Note that the leaves on the left-hand side of the stems (Boys) increase from the centre
outwards

Are there any variations on stem and leaf diagrams?

= There are afew minorvariations on stem and leaf diagrams that you may see online orin
different textbooks

n=15 NUMBER OF DATA VALUES
2 | 3 REPRESENTS2.3 KEY (AT TOP)
LOW 04 0.3 LOW VALUED OUTLIERS
0 4 4 (2)
1 0 2 6 7 (4)
2 3 3 3 5 38 (5)
3 1 “
HIGH 3.2 HIGH VALUED OUTLIERS

= Some orall the different/extra featuresin the diagram above may appear
= These differences canbe applied to back-to-back stem and leaf diagrams
= Withlarge amounts of data, the stems may be splitinto two rows

= Every stemwill be listed twice

= The firstrow for a stem will containleaves O - 4

= The secondrow willcontainleaves5 -9

What might | be asked to do with a stem and leaf diagram?

= Youmay be asked to draw or complete a stem and leaf diagram
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= Find statistical measures - median, quartiles and interquartile range in particular ,
= Fromwhichyoumay be required to draw a box-and-whisker diagram Your notes
= |dentify and remove outliers

= Compare data shown by stem and leaf diagrams (either separate or back-to-back);
comment on two things and each should be in both terms of the maths and the context
of the question

= acommentabout average (use median)

e.g. the girls’ median of 88% was higher than the boys’ median of 65% so on average the
girls performed better on the test

= acomment about variation (spread) (use interquartile range)

e.g. the girls’ interquartile range of 30% was greater than the boys’ 15% so the boys had
more consistent scores on the test

= Analyse what would happen to statistical measures such as the median and quartilesif a
value changed or a new value were to be added to the data

o

Worked Example

The following stem and leaf diagrams show the times taken by some children and
adults to complete alevel on a computer game.

Children Adults
(3) 9 8 8 1 (0)
(4) 6 4 3 1 2 3 5 7 8 8 (3)
5 7 6 5 4 2 3 7 (3)
(3) 3 0 0 4 0 1 2 (3)

2| 3represents atime of 23 seconds

(a) Compare the times taken to complete the level between the children and the
adults.

(b) Itis later discovered two of the adults’ times had been omitted from the diagram
-times of 23 and 42 seconds.
Briefly explain whether adding these times would change the adults’ median time.

Answer:
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a) To compare,use dn dverdge — so medidns — and a measure of spread — ,
so interquartile range

Your notes
n Q, Q, Q,
Children 5 4 g ¢
Adults 1 3 e" g*
Children Adults
(3) 9 8 8 1 ()
(4) 6 4 3 @ 2 3 5 @ 8 8 (5)
B @ 6 5 4 @ 3 © 4 7 (3)
(3) 3 0 © 4 © 1 2 (3)
Q, Q, Q IQR
Children 21 32 37 37-21=16
Adults 27 30 40 40-27=13

The children had a slightly higher median time of 32 seconds
compared to the adults’ 30 seconds

This means, on average, the adults completed the level on the
computer game quicker than the children

The children also had a greater interquartile range of 16 seconds
compared to the adults’ 13 seconds

This means the adults’ times to complete the level on the
computer game were more consistent (less varied)

Copyright © Save My Exams. All Rights Reserved

b) 23 seconds is less than the adults median of 30 seconds
42 seconds is greater
Therefore there will be no change to the adults’ median time

\
;
Examiner Tips and Tricks
= Accuracyisimportant
= (Lightly) tick off values as you add them to a stem and leaf diagram
= Checkyouhave the right number of data values in total onyour diagram
= Otherchecks caninclude ensuring the median has the same number of
values either side of it

\
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Box Plots ,

Your notes

Box plots
Whatis abox plot?

Aboxplotis agraph that clearly shows key statistics from a data set
= |t shows the median, quartiles, minimum and maximum values and outliers
= |tdoesnotshow any otherindividual dataitems

The middle 50% of the data will be represented by the box section of the graph and the
lower and upper 25% of the data will be represented by each of the whiskers

Any outliers are represented with a cross on the outside of the whiskers
= |fthereisanoutlier then the whisker will end at the value before the outlier
Only one axis is used when graphing a box plot

= [tisstillimportant to make sure the axis has a clear, even scale andis labelled with
units

Box plots are often used for comparing two sets of data
= Bothboxplots willbe drawn one above the other on the same scale on the x-axis

= They are useful for comparing data because itis easy to see the main shape of the
distribution of the data from a box plot

| LOWER QUAFm@\ /@PER QUARTILE]
THE BOX CAN
BE ANY DEPTH. |7 4' x

MINIMUM VALUEq] MEDIAN

THE WHISKERS

MAXIMUM VALUE
(WITH OUTLIERS REMOVED)

The key features of a box plot

o

Worked Example

Theincomplete box plot below shows the tail lengths in cm of some students’ pets.
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| ,

Your notes

0 10 20 30 40 50 60
length (cm)

(a) Given that the median tail length was 21 cm, complete the box plot.
(b) Find the range and interquartile range of the tail lengths.

Answer:

(a) Check the scale carefully before plotting the median

= |

o] 10 30 40 50 60
Length (cm)
21cm
(b) Range = maximum value — minimum value

10 20 30 40 50
Length (cm)

Maximum
value =58 cm

Minimum
value = Bem

Range =58 —8=50cm

Interquartile range = Upper quartile — Lower quartile

50 60

Upper
quartile = 30 cm

20 30
Length (cm)

quartile =14 cm

Interquartile range =30 — 14 =16 cm
Range =50 cm, IQR =16 cm

Examiner Tips and Tricks

= Rememberaboxplotisagraphandshould be treated like one, even though
thereis only one axis. It should have a title, a clear, even scale thatis labelled with
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unitsif there are any. If drawing two box plots on the same axis label each one /
clearly.
Your notes

Cumulative frequency

What is a cumulative frequency graph?

= Acumulative frequency graphis used with data that has been organisedinto a grouped
frequency table

= The cumulative frequency graph can be used to find estimates of percentiles and
quartiles

= Asthedatais grouped,itis not possible to find the actual values of these statistics

What are the main features of a cumulative frequency
graph?

= Acumulative frequency graph considers how much data thereis up to a certain value,
including the datain that group and the one below

= Cumulative frequency will always be plotted on the y - axis
= Considerthe scale carefully because this will usually be a large number

= Youmay be asked to add to one or both axes, rememberto label both axes clearly
andinclude units on the x - axis if they are needed

= The cumulative frequency is calculated by adding the frequency in each group, or class,
to the frequencyinthe ones before

= Thisis essentially accumulating the frequencies as you go

= The cumulative frequency for each class must be plotted against the upper boundary of
each corresponding class

= The cumulative frequency that corresponds with each upperboundary will not only
consider the frequency of the datain that class, but all of the data in the groups
belowittoo

= Whenthe points have been plotted they should be joined up with a smooth curve

= However, some may be joined with straight lines from point to point

How do we read statistics from a cumulative
frequency graph?

= Quartiles and percentiles can be read from a cumulative frequency graph

n
= The median, Q,isread fromthey - axis scale at the E thvalue
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n
= Thelower quartile, Q7,isread fromthe Z thvalue and the upper quartile, Qzisread
3n
fromthe T thvalue

= Any percentile can beread from the graph by finding the percent of the total
frequency and reading from the value on the y - axis

= Toreadthe corresponding data value once the position on they - axisis known, use a
ruler to draw aline from the y - axis to the graph and then down to the x - axis

= Sometimes the frequency of values greater than orless than a particular data value will
need to be found, this time you will have to read from the x - axis to the y - axis

= Take particular care if the question asks for a frequency greater than a particular
datavalue, the value found from the y - axis will need to be subtracted from the total
frequency

o

Worked Example

The cumulative frequency graph below shows the lengthsincm, 1, ofa group of
puppiesin atraining group.

30
25

20

Cumulative
frequency 15

10

v

i 35 40 45 50 55 60
Length of puppy (cm)

4

Your notes
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(i) Given that the group 40 <[ < 45 was one of the groups used in the data ,

collection, find the number of puppies that were in this group.
Your notes

(i) Use the graph to find an estimate for the interquartile range of the puppies.

(iii) X % of the puppies are greaterthan 53.5 cmlong, use your graphto find an

estimate for the value of X.

Answer:

(i) Find the frequency at 40 cm and 45cm.

w
(@]

N
(&)

Check the scale on 15 I
the axis carefully, 5
2 small squares = 1puppy 10 B850/ Linnd hanss necmeRaR R R s _
LT
Sl Sesine
o B
V" 35 40 45 50 55 60
Length of puppy (cm)

N
S}
|
|

umulative frequency

C

8 puppies are < 40 cm
16 puppies are € 45cm
=~ 40 < X < 45 has 16 — 8 puppies

There are 8 puppies in the group 40 < £ < 45
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(i) Interquartile range = upper quartile (Q3) — Lower quartile (Q,) ,

th
h=302Q, = -2 value =7.5% value Yournotes
th
Q3 = 3 (%) value = 22.5* value
i Can be seen from the
top of the graph
>
2
Q
]
o«
o 25
>
$225
o
= 20
E
3
(@]
15
10
7.5
5
/_‘E' 2 small squares =1 cm

OV™"35 40 45 50 55 60
305 51.25

Length of puppy (cm)
IQR =51.25 - 39.5=11.75cm

(iii) Read from the x—axis at 53.5cm.

w
(@]

N
@]

Cumulative frequency
!
a1

N
al

3
SRS s

OV"35 40 45 50 55 60

53.5
Length of puppy (cm)

Approximately 25 puppies are less than 53.5, so 5 must be greater
than 53.5 cm.

5
— =16.67... %
30

x ~ 16.7 7 (3.s.f)
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o Your notes

Examiner Tips and Tricks

= |fyou are asked toread values from your graph make sure you use aruler and
mark the lines on clearly to show where you took your readings from. Remember
that the graph shows the accumulated frequencies so if youneed only the
frequency you may need to subtract the previous value.
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Histograms /

Your notes

Histograms

What s a histogram?
= Ahistogramis similar to a bar chart but with some key differences

= Ahistogramis for displaying grouped continuous data whereas a bar chart is for
discrete or qualitative data

= There willnever be any gaps between the bars of adjacent groups in a histogram

= Whilstinabarchart the frequency isread from the height of the bar, in a histogram
the height of the baris the frequency density

= Onahistogram frequency density is plotted on the y - axis
= Thisallows a histogram to be plotted forunequal class intervals
= [tisparticularly useful if datais spread out at either orboth ends

= Thearea of each baron ahistogram will be proportional to the frequency in that class

What are the key features of a histogram?

= Youwillnotbe asked to draw a histogram but you may have to add information to one so
you should make sure you are familiar with the process for drawing one

= Step 1. Always check that there are no gaps between the upperboundary of a class and
the lower boundary of the next class

= |fthere are gapsyou willneed to close them by changing the boundaries before
carrying out any calculations

= Considerwhetherthe values are rounded or truncated before closing the gaps

= Step 2. Find the class width of each group by subtracting the lower boundary from the
upper boundary

= Step 3. Calculate the frequency density for each group using the formula:

frequency

Loy requency
frequency density = k “lass width

= Step 4. The histogram will be drawn with the data values on the x - axis and frequency
density onthey - axis

= Rememberthat the scale onboth axes must be even, although the class widths may
be uneven

= Bothaxes should be clearly labelled and units included on the x - axis

= Most often, the bars will have different widths

1’ SaveMyExams © 2026 Save My Exams, Ltd.  Get more and ace your exams at savemyexams.com
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= Occasionally you will be asked to add a frequency polygon to the histogram ,
= Thisis done by joining up the midpoints at the top of each bar Your notes

= Youshould notjoinup the first orlast midpoint to the x - axis (itisnotreally a
polygon!)

How do linterpret a histogram?

= |tisimportantto rememberthat they - axis does not tell us the frequency of each barin
the histogram

= The area of the bar gives information about the frequency

= Most of the time, the frequency will be the area of the barand is found by multiplying
the class width by the frequency density

= Occasionally, the frequency will be proportional to the area of the bar
= Frequency=k X area
= |nthese cases moreinformation will be given to help you find the value of k
= Youmay be asked to find the frequency of part of a bar within a histogram

= Find the area of that section of the barusing any information you have already found
out

= You willneed to have found the value of k first

What are frequency polygons?

= Frequency polygons are a very simple way of showing frequencies/frequency densities
for continuous, grouped data and give a quick guide to how frequencies change from
one class to the next

What do | need to know about frequency polygons?

= Apart from plotting and joining up points with straight lines there are 2 rules for
frequency polygons:

= Plotpoints at the MIDPOINT of class intervals

= Unless one of the frequencies/densitiesis O do notjoin the frequency polygon to
the x-axis, and do notjoin the first point to the last one

= Theresultis not actually a polygon but more of an open one that ‘floats’ in mid-air!

= Youmay be asked to draw a frequency polygon and/or use it to make comments and
compare data
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4

SONG LENGTHS Your notes

30
25

20

15

FREQUENCY

10

120 150 180 210 240 270

TIME, SECONDS

#Fsavemyexams

o

Worked Example

The table below and its corresponding histogram show the mass, in kg, of some new
born bottlenose dolphins.

Mass, 111 kg Frequency
4<m<38 4
8 <m<10 15
10 <m< 12 19
12 <m<15

15 < m< 30 6
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4

Your notes

frequency density = k X

Answer:

(i) Use the histogram to find the value of kK inthe formula

frequency

class width

1
5
4
2
=
S
> 3
=}
«B]
=
o
Jb]
o 2
1
0 >
0 5 10 15 20 25 30
Mass (kg)

(i) Estimate the number of dolphins whose weight is greater than 13 kg.

(i) Start by finding the frequency density in terms of k for at
least the first group:

Frequency density =k x M
class width
Class Frequency
Mass, m kg Frequency width density
4\ _
4<m<B 4 4 k(;) =k
8<m<10 15 2 k(%): 7.5k
10 <m <12 19 2 k@) - 0.5k
12<m<15 3
15 <m<30 6 15 k(%)=o,4k

k=0.5

1, SaveMyExams © 2026 Save My Exams, Ltd.

From the first bar we can see that the height
gives the frequency density for the first group as 0.5
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(ii) Draw the bar for the class 15 <m < 30 ,

0.4k=0.4(0.5=0.2 Your notes
E 5
= R
_§ 47500 assg| Not needed for
. | this question
:%’ 4 saa but added for
2 completion
@
o 3
5 i S
1]‘5 T -7'. .
4 ?
0-5 | 7777777777 7777777
0 5 10 1315 20 25 30
Mass (kg)

Use the histogram to estimate the number of dolphins
in the group 13 <m<15

frequency

class width

4.5:0.5x£ > 15 - 13

There are an estimated 6 dolphins in the group 13 <m <15
From the table we can see there are 6 dolphins in
the group 15 <m< 30

Frequency density =k x

An estimated 12 dolphins are greater than 13 kg

\
;
Examiner Tips and Tricks
= Rememberthatthe area of abarinahistogramis not always the frequency itself
but could be proportional to the frequency. Look carefully at the scales on the
axes, it willrarely be a simple Tunitto 1square.
\
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Outliers /

Your notes
Outliers

What are outliers?
= Qutliers are extreme data values that do not fit with the general pattern of the data
= They cancome from one or two extreme events or from mistakes in the data collection
= Outliers will affect some statistics that are calculated from the data
= They canhave a big effect onthe mean, but not on the median or usually the mode

= Therange willbe completely changed by a single outlier, but the interquartile range
willnot be affected

= When calculating the mean or therange itisimportant to decide whether the
outlier(s) should be includedin the calculations

= The question will tellyou whethertoinclude the outliers or not
= Youmay have to decide which value is the outlier to be removed

= |ngeneral outliers are included if they are a valid piece of data and excluded if it
is likely that they are erroneous

How are outliers calculated?

= Most of the time within this syllabus the outliers will be a particular distance either side of
the interquartile range

= The most common way to calculate an outlier will be using the formulae:

= Avalue thatislessthan Ql —k(interquartile range)
= Avaluethatis greaterthan Q3 + k(interquartile range)

= kisaconstantthat willbe givento youinthe exam, commonly k=1.5
= Qutliers could also be situated a number of standard deviations away from the mean

= The most common way to calculate an outlier will be using the formulae
» Avaluethatislessthan x — ko
= Avaluethatis greaterthan x+ ko
= kisaconstant that will be given to you in the exam, commonly k =2

How are outliers represented on box plots?

= Onaboxplotanoutlierisrepresented as a cross either side of the maximum or minimum
value

1’ SaveMyExams © 2026 Save My Exams, Ltd.  Get more and ace your exams at savemyexams.com
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= |f the maximum or minimum value is discovered to be an outlier, the new maximum or ,

minimum value will need to be found for the box plot
Your notes
= |f the datavalue just above the minimum orjust below the maximum s known, this

will become the new value

= |fthe datavalueis not known, the new minimum or maximum will become the outlier

boundary
p
Worked Example
The ages, inyears, of anumber of children attending a birthday party are given below:
2,7,54,8,4,6 5, 5, 29 2, 5 13
Anoutlieris defined as an observation that falls more than 1.5 X the interquartile
range above the upper quartile or below the lower quartile
(i) Identify any outliers within the data set.
(i) Decide which values (if any) should be removed, justify your answer.
Answer:
(i Start by putting the data in order of size
2,2,4,4,5,5,5,5,6,7,8,13, 29
LQ Median UQ
Find the interquartile range:
Qq =4, Qz;=7.5
IQR=Q,-Q, =75-4=35
Find the upper and lower bound for the outliers:
Lower bound = Q4 — 1.5 (IQR)
4 —15(3.5)=-1.25 So there dre no outliers
on the lower tail.
Upper bound = Q4 — 1.5 (IQR)
7.5+15(3.5 =12.75 So there are two outliers
on the upper tail.
Qutliers are 13 and 29
(ii) The number 29 is clearly an error because this is
not achild.
The number 13 may be an error but is unlikely. We should
investigate further before removing it from the data set.
Remove the number 29 only
\
;

=
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Examiner Tips and Tricks /’

= Readthe question carefully to determine which type of outlier you should be Your notes
finding and to make sure you are using the correct method.
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Interpreting Data ,

Your notes

Interpreting Data

You may be asked to comment on how statistics could affect data orhow removing or
adding anew piece of data could change statistics you have calculated. You may also be
asked to compare two data sets of a similar context.

Analysing statistics calculated from a data set:

= Youcouldbe asked to use some statistics you have calculated, such as the median or
interquartile range, to make decisions about the set of data you were analysing

= Writing about the mean or median givesinformation about where the dataislocated

= Writing about the range, interquartile range, standard deviation or variance gives
information about how spread out the datais

= Alowervalue means the data setis more consistent
= Agreatervalue means the data setis more spread out, orvaried

= When commenting on a data set you should usually write about both a measure of
location and a measure of spread

= You should pair the median with the range orinterquartile range and the mean with the
standard deviation orvariance

= Usethe mean and standard deviation/variance when the data is roughly symmetrical
and does not contain outliers

= Usethe median andinterquartile range when the data contains outliers
= You should always write your analysis in the context of the data
= Sometimes alower mean/medianis better: time takento complete a puzzle

= Sometimes a highermean/medianis better: score onatest

Changing adataset:

= Sometimesit might be discovered that a value was omitted from a data set and needs to
beaddedin

= Similarly a data value could be found to be an error and will need to be removed
(cleaned) from the data set

= |tisimportant to be aware of how the measures of location and spread may change
when the datais added orremoved

= Adding orremoving a data value to the set could change the mean, median and
quartiles

= How each statistics changes willdepend on where the data value lies within the data
set
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= Adding adata point below the mean, orremoving one from above will cause the ,
mean to decrease
Your notes
= Addingadatapoint above the mean, orremoving one from below will cause the
meantoincrease

= The median and quartiles may or may not change depending on the data value,
you should always check these casesindividually

= Adding orremoving extreme values will change the value of the mean by a lot but affect
the medianin the same way as any othervalue

Comparing two data sets
= When comparing two data sets you must comment on both:
= A measure of location such as the mean, median ormode and

= Ameasure of spread such as therange, interquartile range, variance or standard
deviation

= |[fyoucomment onthe mean as the measure of location you should use the
standard deviation orvariance as the measure of spread

= |[f youcomment onthe median as the measure of location you should use the
interquartile range as the measure of spread

= Youshoulduse information about the data to decide which measure of location and
measure of spreadis the bestto use

= |f data contains extreme values thenitis best to use the median and interquartile
range to compare the data sets

= Extreme values can cause the mean to be anunreliable statistic

= |tiscommon to be asked to compare two data sets that are represented as two box
plots on the same scale

= You should write about both the median and the interquartile range

= Whenwriting a comparison about the data you should always write in context

o

Worked Example

The diagram below shows a box plot of the average hopping speeds, inms™', of some
Eastern Grey kangaroos living in an Australian nature reserve.
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s

Red

Eastern Grey l—— —{

6 8 10 12 14 16 18

Maximum Hopping Speed (m s1)

The maximum hopping speeds, inm s, of some Red Kangaroos living in the nature
reserve are summarised below. There are no outliersin this sample.

Lower quartile: 10 Median: 13 Upper quartile: 14

Minimum value: 9 Maximum value: 16

Draw abox plot on the grid to represent the data for the Red Kangaroos and compare
the distribution of the hopping speeds for the Red and Eastern Grey kangaroos.

Answer:

[ Median = 13 ms~1

Upper quartile = 14 ms™* |

‘ Lower quartile = 10 ms=1

|Minimum value = 9 ms—1 %\

Red: }7 4{
4 1

Maximum value = 16 ms™* |

Eastern Grey: I—ED—'

6 8 10 12 1 6 18
Maximum Hopping Speed (ms-1)

To compare the distributions, comment on the median (to compare
location) and the interquartile range (to compare spread).

The median hopping speed for the Red Kangaroos is 2.2 ms—1 faster
than median hopping speed for the Eastern Grey Kangaroos. The
interquartile range for the Red Kangaroos is 1.4 ms—1greater than
for the Eastern Grey Kangaroos. This suggests the Red Kangaroos
are faster but with more varied hopping speeds than the Eastern
Greys.

=
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Examiner Tips and Tricks ,

= Remember to always write about data sets and their distributions in the context Your notes
of the question. The number of marks available in comparison question are often
anindication of how much you should say in the answer.
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Skewness

Skewness

The distribution of a data setis either symmetrical orit has skewness.

What is skewness?
= Skewness describes the way in which data in a non - symmetrical distributionis leaning
= Adistribution that has its tail on the right side has positive skew

= Adistribution that hasits tail on the left side has negative skew

EXAMPLES OF SYMMETRICAL DISTRIBUTIONS

DR

JAVAN

SKEWED DISTRIBUTIONS |

o

[POSITIVE SKEW | [ NEGATIVE SKEW |

= |f the distributionis shown on abox plot looking at the difference between the quartiles
can help decide how it is skewed

= |fthe medianis closerto the lower quartile then the distribution has positive skew
' Q3-Q>Q-Q
= |f the medianis closerto the upper quartile then the distribution has negative skew

- Qg— Q2<Q2-Q7
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l BOX PLOT OF A SYMMETRICAL DISTRIBUTION ,

Your notes
— T —

Qy Qx Qs

[BOX PLOTS OF SKEWED DISTRIBUTION |

|

Q4 Q> Qs
POSITIVE SKEW Q,-Q4 < Q3-Q;

}7
Q4 Q. Qg

NEGATIVE SKEW Q,-Q4 > Q3 -Q;

= Looking at the values of the statistics can help you decide whether distributionis
positively skewed or negatively skewed

= |napositively skewed distribution
= Mode <median <mean
= |nanegatively skewed distribution

= Mean <median <mode

| SKEWED DISTRIBUTIONS |

N

- MODE

;
:

MODE -

2

MEDIAN| [MEDIAN
s MEAN MEAN »

B
‘

[POSITIVE SKEW | | NEGATIVE SKEW |

o

Examiner Tips and Tricks
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l = [tcanhelptocomment onskewness when asked to compare distributions. ,

Your notes
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