A

Graphical Representation of Data

Concepts to Cover

Box and whisker plot \1
Stem and Leaf Diagram AWV

Histogram :|_> ’“\\,“&a

Cumulative Frequency Curve
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1. Box and whisker plot

Data Required

1. Least Value

2. Lower Quartile
3. Median

4. Upper Quartile

5. Greatest value

© Greded Valve

E]M‘\N\(gm) 1D
[ \ 1 [ [
39T I 1477 7 11637 IR
EH0 = ‘ ' ‘ Yim
I [ = | |
\ I i
- ‘
Il
Q, | / |
155 160 165 170 175

&5 O Lowest ~

Valwe, @ Lower Qoartile (8))

& 135 140 145 150
2

price (cents)

@\)] Upper Quartike (&9

Pro: A box and whisker plot is a useful way of summarising data and showing the median,

upper and lower quartile. (SP%";\ o* Daf[a)

Con: Individual or all values cannot be seen from the box and whisker plot

Note: Box and whisker makes it easy to see the spread of the data. The lesser the

interquartile range, the more reliable and consistent the values are. (Results are close to one

another)
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Skewness of Data

Any data can be three of the following

N Mean
1. Symmetrical M:doéaen
Mean = Meddim - Mode E
HOQM—S P Wﬁaht ’ 1-a Symmetrical
Distribution .
X
2. Postively Skewed 4 a, 4,
Q-0 >, -0
A S —F/\ Median
F Mode — | 1= Mean
Hom ks of o oiHicld tut) Weatth dhick budion N\
No o? pets  pogple  own - Tail on e it
Positive
Skew
N
/¢
(12’ 0}_ &5
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3. Negatively skewed

A?/ o ‘\X\NM) marles o‘: oun @sa tat

&b‘_&k < &3\—&|

Median

Mean -

T;xi\ is om
the (bt

— Mode

Negative

Skew

>
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2. Stem and leaf diagram

Single

The masses of 20 soccer players were measured to the nearest kilogram and this stem and leaf
diagram was produced.

Stem | Leaf Rey

4 6

400
7895
301132
6869
40

4 | 6 = 46 kilograms

N QNN L

Back to back

This stem and leaf plot compares the battery life of two different brands of mobile phone.

Brand X Brand Y
Leaf | Stem | Leaf
94872 0 |58 Key
78723 1 4782 Brand X 8|2 =28 hours
8462798 2 89715 Brand Y 4|2 =42 hours
72 3 7210
4 2
5 1

You read the data for Brand X from right to left. The stem is still the tens digit.

A stem and leaf diagram is useful when the data is discrete

Pro: Useful to compare two sets of data
Con: Since we list out all the data, they are unsuitable for large data set
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O

5

3  The back-to-back stem-and-leaf diagram shows the diameters, in cm, of 19 cylindrical pipes produced
by each of two companies, A and B.

Company A Company B
4 133 1 2 8
8 3 2 0 |34] 1 6 8 9 9
8 4 1 1 351 2 2
9 6 5 2 |36 5 6
4 3 1 |37] O 3 4
381 2 8

Key: 1 | 35 | 3 means the pipe diameter from company A is 0.351 cm and from company B is 0.353 cm.

(a) Find the median and interquartile range of the pipes produced by company A. [3]
. n .
R RN TN o T W3 | 201213 A,

It is given that for the pipes produced by company B the lower quartile, median and upper quartile are
0.346cm, 0.352cm and 0.370 cm respectively.

(b) Draw box-and-whisker plots for companies A and B on the grid below. [3]
T
1
03 0w 0-3¢ (o3} 037 o 0%

(¢) Make one comparison between the diameters of the pipes produced by companies A and B. [1]
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@ 4  The following back-to-back stem-and-leaf diagram shows the cholesterol count for a group of 45
people who exercise daily and for another group of 63 who do not exercise. The figures in brackets
show the number of people corresponding to each set of leaves.

People who exercise People who do not exercise
) 987643221 | 31577 4)
(12) 988876653322 | 4(234458 (6)
) 877765331 | 5[1222344567889 (13)
@) 6666432 | 6(12333455577899 (14)
3) 841 | 71245566788 9)
@) 9552 | 8|133467999 9)
D 41 9114558 (5)
) 10336 (3)

Key: 2| 8| 1 represents a cholesterol count of 8.2 in the group
who exercise and 8.1 in the group who do not exercise.

™V (i) Give one useful feature of a stem-and-leaf diagram. [1]

N\ (ii) Find the median and the quartiles of the cholesterol count for the group who do not exercise. [3]

You are given that the lower quartile, median and upper quartile of the cholesterol count for the group
who exercise are 4.25, 5.3 and 6.6 respectively.

On a single diagram on graph paper, draw two box-and-whisker plots to illustrate the data. [4]

[ \)&%u\ o COMVOJ( two  defe. &

i Vodon. Lbel _ 3l fum ——> 4.5
&
Lowy Quatile . A+l _ LM fam —> 54
~

D‘P?U Quartile - \ch teim ——> g.?)
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Histogram - Ol =36

Histograms are used to illustrate continuous data. The columns in a histogram may have different
widths and the area of each column is proportional to the frequency. Unlike bar charts, there are

no gaps between the columns because where one class ends, the next begins.

1. If the data is not continous, it is converted into continous data, by taking the difference in
consecutive class intervals and then dividing by two. The result is then added in the value

where the preceding class ends and subtracted from where the proceeding class starts

> PQ@G heppens

3. If class widths are unequal then frequency denstity is taking on the vertical axis —> (ommon

|—> Y an _)f_
A Class widtn Cw

10 [‘

2. If class widths are equal, then frequency is taken on the vertical axis

p—
(o2}

[a—
(o)

9

p—
~

8

[am—
[\
N}

[S—
S

frequency

frequency density
(number of beans/class width)
(9.1

S N b~ O

& g
25 30 35 40 45 50 5560 65 L

1 0 L1 I 1 1 | I I 1 I I
dlameter (mm) M 80 10.0 120 140 16.0 18.0 20.0 220 240 26.0 28.0 300

height (cm)

A\

Tomer:To ckip s bjw O ¢ a5
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4

5

The times taken, ¢ seconds, by 1140 people to solve a puzzle are summarised in the table.
Time (¢ seconds) 0<r<20 20<t<40 | 40<t<60 |60<7r< 100|100 <1< 140
Number of people 320 280 220 220 100
(i) On the grid, draw a histogram to illustrate this information. [4]
“'-&_:i 230 =lp ago AL 30 21 330 = g'f 100 - a [y
N
)
1y
})
o
1
6
4
3
> ¢
O % 3 Y4 I w0 H ¢ 9 w W Ry W o
(ii) Calculate an estimate of the mean of . [2]
Time (¢ seconds) 0<7r<20 | 20<1<40 | 40<t<60 |60<7r<100 [100<?< 140
Number of people 320 280 220 220 100
TSRO RSN .. S 1o LT -
Nonz... 280010« 30K 30, + A0 .. 300805 10D IRD. o
............................................................... L,
i V\@Vlﬁk\gg ..........................................................................................................................
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3  Atasummer camp an arithmetic test is taken bhildren. The times taken, to the nearest minute,
to complete the test were recorded. The results are summarised in the table.

»
Time taken, in minutes 1- 30] \LSI - 45 46 — 65 66 —-175 76 — 100

Frequency 21 30 68 86 45
Y s (9 aos”
(a) Draw a histogram to represent this information. [4]
Time taken O€ =305 308 —UEs [bgs - 668 |66 —F5¢[FS S — 100
6
FYeaenw Densiti, Vo -07 o/u - & 50 = 34 % - €4 %; ¢
' " |
q
{
.7
4
{
u
3
d
b
1 N
0 VO3S 95 %5 30s s Sos &5  Hs  Ws s ws /7
(b) State which class interval contains the median. [1]
RSIOR N NSO - SN U8 2. Towde S FOSSS,
oo
A\, //
3b) | 66-75 6S.C— F6-4 \, B1 ( Condone 65.5—75%
1 /

(¢) Given that an estimate of the mean time is 61.05 minutes, state what feature of the distribution
accounts for the median and the mean being different. [1]
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Cumulative Frequency

« A cumulative frequency graph is used with data that has been organised into a grouped
frequency table

« The cumulative frequency graph can be used to find estimates of percentiles and quartiles
+ As the data is grouped, it is not possible to find the actual values of these statistics but you

can find an estimate with the help of a cumulative frequency graph

Less than a value on the horizontal axis —> Corresponding value on the vertical axis

Greater than a value on the horizontal axis —> Total - Corresponding value on the vertical axis
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1  The heights in cm of 160 sunflower plants were measured. The results are summarised on the following
cumulative frequency curve.
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(a) Use the graph to estimate the number of plants with heights less than 100 cm. [1]
R | S
.......................................................................................... @Wuyor‘dma\'m\va
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(b) Use the graph to estimate the 65th percentile of the distribution. [2]

€ x 160= 104 —— 1%

(oJv)
(¢) Use the graph to estimate the interquartile range of the heights of these plants. [2]
WO FE X 0 2 R T2 D
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7  Helen measures the lengths of 150 fish of a certain species in a large pond. These lengths, correct to
the nearest centimetre, are summarised in the following table.

Length (cm)

0-9

10-14

15-19

20-30

Frequency

15 48

66

21

(a) Draw a cumulative frequency graph to illustrate the data.
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(b) 40% of these fish have a length of d cm or more. Use your graph to estimate the value of d. [2]

The mean length of these 150 fish is 15.295 cm.

(¢) Calculate an estimate for the variance of the lengths of the fish. [3]
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There are 900 students in a certain year-group. An identical puzzle is given to each student and
the time taken, ¢ minutes, to complete the puzzle is recorded. These times are summarised in the
following frequency table.

Time taken, | 3 |3 /<4 |4<r<5|5<r<6|6<r<8|8<1<10|10<7< 14
t minutes
Frequency 120 180 200 160 110 80 50

On the grid, draw a cumulative frequency graph to represent the data. Use your graph to estimate the
median time taken by these students to complete the puzzle.

(4]
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