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skew - A measurement of the distortion of symmetrical distribution or asymmetry in a

data set,

Box Plot - A statistical diagram used to represent the distribution of the data using

qQuartiles

Frequency Polygon - a statistical diagram for continuous data which plots the

midpoint again the frequency

Histogram - a diagram consisting of rectangles whose area is proportional to the

frequency of a variable and whose width is equal to the class interval,
Distribution - The way in which data is shared out between the variables

Normal Distribution - a function that represents the distribution of many random
variables as a symmetrical bell-shaped graph.
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Skew is a way of describing (or caiculating) the distribution of a set of data

It is visible particularly in box plots, frequency polygons, histograms and most noticeably in the normal
distribution (syrnmetrical)

Negative Skew
The median is closer to the upper quartile that the lower quartile

This means that although the range of the data is wide, the average of the data is towards the lower end of the
scale

Positive Skew
The median is closer to the lower quartile that the upper quartile

This means that although the range of the data is wide, the average of the data is towards the upper end of
the scale

Symmetrical Skew

Should the median be equidistant from both the lower and upper quartiles, then the skew is said to be
‘symmetrical’

Skew can be identified from a statistical diagram such as a box plot but it can aiso be calculated with a
numerical value

The formula for calculating skew is given as

3(mean — median)

standard deviaiton
*This formula is given on the formula page in the front of your exam paper
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Some students were asked to draw a 5 cm long line without using a ruler.

The actual length of each line was then measured.

The box plot shows information about the distribution of the actual lengths of the lines that were drawn by
the students.
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(a) Describe the skew of the distribution.
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The table shows information about the amount of time that each member of a group of 46 teenagers
spent on social media during one day.

Time spent on social media

(r minutes) Frequency
0<r<50 1
50 <r< 100 4
100 <t < 150 8
150 < r < 200 17
200 <1< 300 16

The table below gives the mean, the standard deviation and the median for the times spent on social
media during one day by a sample of sixty year olds.

Mean Standard deviation Median
(minutes) (minutes) (minutes)
125 25 130

(a) Calculate the skew of the times spent on social media by the sample of sixty year olds.

(b) Interpret your answer to part (b).



https://www.google.com/search?sca_esv=16b87234c4719fc3&sca_upv=1&sxsrf=ADLYWIKLjQ5q5_e1qIGAyBPWgLEKt1g5fQ:1715673852426&q=symmetrical&si=ACC90nwKPQWKXvO0LWGU61hOTgoDVhDJqvnJ3MboZ7c0GddmvExsQ5PQB3ZACayrORHxcXjLgllWWXk2u19jyTolt5aNt4GYWF8n10XcmecclKgTFN_2_qc%3D&expnd=1&sa=X&ved=2ahUKEwjTvpiU14yGAxVVUUEAHQBZAAQQyecJegQIRxAP
https://www.google.com/search?sca_esv=16b87234c4719fc3&sca_upv=1&sxsrf=ADLYWIKLjQ5q5_e1qIGAyBPWgLEKt1g5fQ:1715673852426&q=bell-shaped&si=ACC90nwKPQWKXvO0LWGU61hOTgoDv3N9kUO2DSINwGwvl6YDVk8E8xjLbHKo9RMogiX-dPpfGmbsr95gMIT5jj90VXOAWNu60211gw01GMmLqkczdKiDAf8%3D&expnd=1&sa=X&ved=2ahUKEwjTvpiU14yGAxVVUUEAHQBZAAQQyecJegQIRxAQ
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The histogram shows information about the race times for the 41 wheelchair competitors in the 2014
London Marathon.

London Marathon wheelchair race times
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Malcolm asked each student in his class how many minutes of music they listen to each day.

He drew this box plot for the information.
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Alexander measured the reaction times of Year 7 and Year 9 students.

The box plot shows information about the reaction times of the Year 7 students.
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10 (a) Write down the percentage of these students who listen to more than 30 minutes of music each day. Year 9
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0 C— — ' ! ' = (1) Reaction time (seconds)
8 90 100 110 120 130 140 150 160 170 180 190 (b) Find the range.
Race time (minutes) minutes The incomplete table shows some information about the reaction times of the Year 9 students.
(Data source: virgi lond athon.com) (2) e
Minimum s Median Upper quartile Maximum
Describe the shape of the distribution. (c) Describe the skew of the distribution. quartile |
1.40 1.68 ‘ 2.26
(1) (1) o i
The Year 7 and Year 9 distributions have the same median.
The Year 7 and Year 9 distributions have the same interquartile range.
(a) On the grid above, use this information to draw the box plot for the reaction times of the Year 9
students.
(b) Describe the skew of each distribution.
A farmer recorded the birth weights, in kg, of a sample of 50 piglets bom on his farm.
The groupe fraquency table givee information about i results Bella collected the finish times, x minutes, of the men's elite wheelchair race at the 2018 Sanjit writes this hypothesis.
— - London Marathon. At my school, younger boys are faster at running 400 metres than older girls.
e 4 Frequency (/) He decides to collect some data from the students at his school to see if his hypothesis is correct
P 5| r She uses statistical software to calculate the following summary statistics. cldes ect some © 5 sehoolfo 15 ypalnesis 15 corect.
S5<w<ls
T ” N bit of athletes = 39 Mediia =97 mitiites He plans to ask each student their name, their gender, their best time to run 400 m and their age.
15€w<20 um — — min
‘ 20 < w25 17 The table gives the mean, the standard deviation and the median of the best times taken by all the
—= = 2 children in Sanijit's school to run 400 m.
PR 13 Y x =4171 Y x? =469657 fdran in Sanjits school to run
‘ - 3 2 i o Mean Standard deviation Median
| Efsargal: | (Source: http://results-2018.virginmoneylondonmarathon. com) x - -
40 < w<60 1 (seconds) | (seconds) | (seconds)
) ) o . Calculate the skew for the distribution of the finish times and interpret this value in the 120 25 124
Using the information in the table and the values of w as the class midpoints, the farmer finds that an - | |
estimate for the mean birth weight of these piglets is 2.29 kg. context of Bella's data.
g Sanjit carries out this calculation using the information in the table.
He also finds that sz' = 286.875
(a) Show that an estimate of the standard deviation of the birth weights of these 50 piglets is 0.7 kg, Ix ( 120 -1 24}
correct to 1 decimal place. - —048
2>
Describe what conclusion you can make about the spread of values less than the median compared with
the spread of the values greater than the median.
Give a reason for your answer.
(2)
(b) Calculate an estimate for the skew of the birth weights of the piglets. L S SR S SR s s e s e
(2)
(4)

(<) Interpret your answer to part (b).




