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Warm-up: Two groups of students were
asked how many cousins they have.

State the similarities and m

differences of the two data sefs.
1,4,5,5,6,7,89,97and(4,4,5,6,6,7,7,78




Warm-up: Two groups of students were

asked how many cousins they have.
State the similarities and

differences of the two data sets.
1,4,5,2@7,8, 9 and 4 4,5, 6,6 7,778
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Class Plan
1. Warm-up

[/ [ MEASURING THE SPREAD OF A DATA SET
Wl BOX-AND-WHISKER PLOTS

@ Yoo Fronfiers — Thuisdy!

3. Practice



I MEASURING THE SPREAD OF A DATA SET
1) The Range - Difference between the

maximum (largest data value) and
minimum (smallest data value).

range = maximum - minimum
Royide = He — Low
Iextb_o_QE\u%

THE RANGE

The range is the difference between the maximum or largest data value, and the minimum or smallest
data value.

range = maximum data value — minimum data value



"7/l MEASURING THE SPREAD OF A DATA SET

2) The Interquartile Range - The range of
the middle half (50%) of the data.

/ IQR = Q3 - Q1
(N mum

Lower Quartile(Q:) - middle value of the lower
half. 25% of data is less than or equal to Q..

Mediay) = /\’\r&g le,
Upper Quartile(Q:) - middle value of the upper
half. 25% of data is greater than or equal to Q..

MaX mMym




Iextbook...

THE INTERQUARTILE RANGE

We have already seen how the median divides an ordered data set into two halves. These halves are
divided in half again by the quartiles.

The middle value of the lower half is called the lower quartile or Q;. One quarter or 25% of the data
have values less than or equal to the lower quartile. 75% of the data have values greater than or equal
to the lower quartile.

The middle value of the upper half is called the upper quartile or Q3. One quarter or 25% of the data
have values greater than or equal to the upper quartile. 75% of the data have values less than or equal

to the upper quartile.
The data set is thus divided into quarters by the lower quartile Q,, the median Q., and the upper
quartile Q.

The interquartile range is the range of the middle half of the data.

interquartile range = upper quartile — lower quartile

or IQR=0Q3—Qy
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| Example 12 | o) Self Tutor
For the dataset 7,3,4,2,5,6,7,5,5,9,3,8,3,5,6, find the:
a median b lower and upper quartiles ¢ interquartile range.

The ordered data setis: 2333455 55667789 {15 data values}

n+1

a Since n =15, = . the median is the 8th score, which is 5.

b As the median is a data value, we now ignore it and split the remaining data into two halves:

lower upper Q; = median of lower half = 3
23334555566 7 789 Q3 = median of upper half =7
Q Qs

¢ IQR=Q; —Q;=7-3=4




For the data set 7,3,4,2,5,6,7,5,5,9,3,8,3,5,6, find the:

a median b lower and upper quartiles ¢ interquartile range.
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note: L1 may need to be changed
if your data is in a different list.
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For the data set 6, 10, 7, 8, 13,7, 10,8, 1, 7, 5,4,9,4, 2,5, 9, 6, 3, 2, find the:
a median b lower and upper quartiles ¢ interquartile range.




For the data set 6, 10, 7, 8, 13, 7, 10, 8, 1, 7, 5,4, 9, 4, 2, 5, 9, 6, 3, 2,
a median b lower and upper quartiles ¢ interquartile range.

o) Self Tutor

find the:

The ordered data set is:
12234455667 778899 1010 13

a Since n =20, ";1 =% =105
the meadian = 10th value -;— 11th value _ 6 ; 7 —65
b As the median is not a data value, we split the data into two halves:
lower upper
17223445566 7778 8991010 13
= <~
Q=4 Q3=8.5

{20 data values}

Q; = median of lower half = 4

= i = 8. Some computer packages ‘

Qg = median of upper half = 8.5 (for cxample, MS Exeal) <

¢ IQR=Q3—Q calculate quartiles in a &
=85—4 different way from this -1
Al example. y &




H[00 BOX-AND-WHISKER PLOTS

A box-and-whisker plot is a visual display of some of the descriptive statistics of a data set. It shows:

the minimum value  (min)

L]
o the lower quartile Q1)
o the median Q) These five numbers form the

. five-number summary of a data set.
the upper quartile (Qs)

the maximum value  (max)

For Example 13, the five-number summary and corresponding box-and-whisker plot are:

minimum = 1

Q =4 — | ;

. Loy 1
median=6.5 =o— 1 2 3 4 5 647 8¢9 10 11 12 13
-85 | r 1" 7] 1
maximum = 13 min Q median Qs max
Notice that: o the rectangular box represents the ‘middle’ half of the data set

e the lower whisker represents the 25% of the data with smallest values
o the upper whisker represents the 25% of the data with greatest values.



How does the box & whisker plot
divide the data?

This whisker This line This line This line This whisker
shows the shows the shows shows the shows the
lowest value lower quartile the median upper quartile highest value

The width of the box. shows
the interquartile range




Example 13: Box and Whisker Plot
minimum = 1 5\;_&)615\%5\\%%

Q=4
median = 6.5
Q3 = 8.5
maximum = 13
4 62 15
( {5




Example 13: Box and Whisker Plot

minimum = 1 é
Q =4

median = 6.5

Q3 =85
maximum = 13

(JIJ!/li/!lf

»r Example 13, the five- numb@‘ Wh‘m& % 5’!’“5" %%h%ﬂr 9 f %

minimum = 1

Q=14 ’—I l I

. [ T R T T T T Y R A I
median=6.5 =7 1 2 3 4 5 6+ 7 8+ 9 10 11 12 13
Q3 =8.5 t t T { |
naximum = 13 min Q: median Qs max
otice that: .

the rectangular box represents the ‘middle” half of the data set
o the lower whisker represents the 25% of the data with smallest values

o the upper whisker represents the 25% of the data with greatest values.



Considerthedataset: 5 6 7 6 2 8 9 8 4 6 74543 66
a Construct the five-number summary for the data.
b Draw a box-and-whisker plot to display the data.
¢ Find the: i range ii interquartile range of the data.
a The ordered data set is:
2 3444505668666 77889 {17 data values}
| | }
Q=4 median = 6 Q=7
min = 2 Q=4
So, the 5-number summary is: median = 6 Q=7
max = 9
b
-  —
<« 1 s 1, 1 o 1 4 1 4 1 9 1 4 1 4 1 | [
1 2 3 4 5 6 7 8 9 10
c i range=max —mn=9-2=7 ii IQR=Q3 —Q;=7—4=3




Exercises...

2 Kimmi runs a weekly painting class. The numbers of
people attending the class over the last 10 weeks have
been:

17 14 21 18 19 26 20 22 16 25

Find the range of the data.

4 The following amounts of money were withdrawn from an ATM on a particular day:

$100 $60 $120 $90 S$130 $150 $200 $120 $180
$70 $140 $100 $50 $200 $120 $80 $100 $150

Find the:
a median b lower quartile
¢ upper quartile d interquartile range of the data.

[ MEASURING THE SPREAD OF A DATA SET



Exercises...

2 A box-and-whisker plot has been drawn to
show the distribution of marks for a class in a

Lovas b b b b b buwna D aa |

test out of 100. 20 30 40 50 60 70 80 90 100

- 0 O an O

Find the: score for test
i highest mark il lowest mark.

What was the median test score for the class?

What was the range of marks scored for the test?

What percentage of students scored 60 or more for the test?

What was the interquartile range for the test?

If you scored 70 for the test, would you be in the top 50% of students in the class?

ND-WHISKER PLOTS



Exercises...

3 Consider the data set: 7 13 16 9 12 17 13 10 11
a Construct the five-number summary for the data.
b Draw a box-and-whisker plot to display the data.
¢ Find the: i range il interquartile range of the data.

M0 BOX-AND-WHISKER PLOTS



Solutions
F

2 12 people

READ OF A DATA SET

H a §120 b Q; =890 ¢ Q3 =9%150 d IQR = $60

6 a 6cm b 10.1 cm ¢ 8.2cm d 7.3cm
e 8.95 cm f 41cm g 1.65 cm



Solutions

G D-WHISKER PLOTS
2 a |1 98 marks il 30 marks b 73 marks
¢ 68 marks d 75% e 22 marks f no

3 amn=7 Q=95 med=12, Q3 = 14.5, max = 17




