ANALYSING DATA

Mean
Median
Mode

Range

interquarti[e Range

5-number summaries and box plots
Variance

Standard Deviation

i,

MEAN

sum of values
number of values

mean =

Population mean
Say we have N observations in our population: x4, X2, X3 ......... X

= X
i VA

Sampie mean

If we have a large population, and our data set is a sample of n
measurements from the population, our sample data set is

X1; X2, X3 cevennnns Xn
g = 2%

1

Calculate the mean of the foilowing sample data: 3, 5, 11,4, 7

Calculate the mean of the following population data: 1, 1, 3,9, 11, 8

Caleulators with Statistical functions
Your tutor will show you how fo use calculator.




Calculation of mean from a frequency table

= 2020

Calculate the mean of the following data set: ‘
12,13,13,13,13,13,14,14,14,14,14,14,14,15,15,15,15,15,15,15,15,15,16,18,16,16,16,

17,17,18

X f fx
12
13
14
15
16
17
18

Exercise

One hundred springs were tested and the expansion fength recorded.
The following frequency table summarises the expansion length of the springs (to the

nearest cm}, _ . o
Calculate the mean expansion distance from the data in the following distribution

table.

Length | Frequency | -~ fx
{cm)

5 10

6 20

7 80

8 20

RA-2/03

Calculation of mean for data groupéd into classes

When the mean is calculated from a frequency {able where the data has
been grouped into classes, the mean value calculated will only be an
estimate. This is because the actual raw data has been obscurad by
grouping. An approximate value of the mean can be calculated by using
midpoints of class intervals to represent all data points failing within the

interval.

The following data represents the amount of time that 80 customers
spent "browsing" in a bookshop before either leaving the store or making
a purchase. Estimate the mean value of time of "customer browsing”

the following frequency table:

Time Browsing No. Midpoint (fx)
{minutes) Customers X
2 and under 6 9 4
6 and under 10 15
10 and under 14 28
14 and under 18 21
18 and under 22 7

)
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MEDIAN

The median is the midpbint of the qbservatfons when they are arranged in
Calculation of median from a frequency table when data is

ascending ordef.
The median is the value at the (n+1)/2 position in the data set. ungrouped
Value | Frequency | Cumuiaiive Position

Data sets with an odd number of values. Frequency ’
eg. Consider the following dafa sef: 2,4,10,3,6 12 3
Firstly, arrange the data from smallest to largest: 2,3,4,6,10 :2 :;
Then determine the middle value. - 15 p
So the median of the datg set is 16 4
Data sets with an even number of values.

2,4,10,3,6,7

Consider the following data set,

Order the data from smallest fo largest:
- Now, there is no single middle number BUT there is a middle pair :

To find the median we find the mean of the middle pair :
So the median of the data set is

Find the median value of each data set

(a) Dataset= 1,2,3,9,11 median =
(b) Dataset=1,1,3,11,15 median =
(c) Dataset=15,10,16,9, 18 median =
(d) Dataset=10,6,20,8 median =

Page 26
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Calculation of.median class for grouped data - using frequency
table ’

Determine the median class from the following distribution table

Time (hours) | Frequency |  Cumulative
* Frequency
1.00 - 1.99 5 5
2.00-2.99 10 15
3.00 - 3.99 30 45
4,00 - 499 10 55
5.00 - 5,99 25 80

Median class =

Assufning that the values in the median class are evenly spaced, would
you estimate the median value to be close to the lower or upper limit of

the madian class?

Give a rough estimate (a guess) of the median value:

WUC-UEP-FS-STATO-LR/? Page 26
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Calculation of median value for groupedﬁiata.

Thers are two methods estimating the median value when the data Is
grouped :

(1) Graphical and
(2) Numerical

1. Graphical method for calculating median - using cumulative
frequency polygon

in order fo determine (estimate) the median value, two straight lines
need to be superimposed on the cumulative frequency polygon.

Line 1 On the vertical axis, find the cumulative frequency of ’—21 or i;—1~

(when n is large there is very liitle difference) and draw a
horizontal line until it touches the polygon.

{Ine 2 From the point where Line 1 touches the polygon, draw a vertical
line to touch the horizontal axis.

WUC-UEP-FS-STATOI-LR/’? Pags 27
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MODE

RA-2403
The mode is the most frequent value amon;c;fthe ohservations.

Firstly draw a cumulative frequency polygon (on top of the histogram).

Use the cumulative frequency polygon to estimate the median value of Consider the data set
the data. . 4,5 5,666,829

Note: the cumulative frequency polygon refers to the same data as in

previous exercise.

. The mode here is hecause this value occurs 3 times and no
other value appears more than twice.
[ That is has the highest among the observation.

80

70 - : Say we have the data set: 1,4,5,5,5,6,8,9,9,9, 12

60 — are modes.

| Such a data set is called bimodal.

50 ||

o T IR ~ Forthe data'sét - ¥~ '273,4,/6,10

400

] there is no mode

| Determine the modal value for the following data sets:

20

B (a) Dataset=1,1,344,4,5669711,11,18 mode =

10

(b) Dataset=10,11,11,12,12,12,13,14,15,15,15,16,18 . mode =

Calculation of modal class for grouped data

Weight (g) Frequency
10 up to 20 40 :
20 up to 30 45
30 up to 40 20
40 up to 50 25
50 up to 60 25
155
]
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: 15,15,15,16,16,17,18,19,20
COMPARE THE MEAN, MEDIAN and MODE Data set B: 12,13,13,13,13,13,14,14,14,14,14, 15,1

The mean, median and mode will be exactly equal whenever the distribution Vé(ili}le F(f?)q Freg.)):;/alue
is perfectly symmetric. X :
Isp Y SYMiTl ric 12 1 40 i}‘
For data set A and B: - 3 | 5 65
Determine the mean, median and mode values
14 5 70
Data set A 12,13,13,14,14,14,14,15,15,15,15,’15,15,16,16,16,16,17,17,18 15 3 45 6
| 16 | 2 32 5
Value | Freq | FreqxValue 4
W | 0| @) (A
12 1 12 18 1 18 3
13 | 2 26 5 ] 19 | 1 19 2
14 4 56 5 20 1 20 1
15 6 90 4 1 | ] 20 208 17 15 14 16 16 17 18 19 20
6 | 4 64 B |
17 | 2 34 2 - mean =
18 1 18 i _
. median =
20 300 12 13 14 15 16 17 18
' mode =
mean =
median =

mode =

11




Relative position of mean and median
: MEASURING SPREAD OR VARIABILITY

If a distribution is skewed to the right then
Consider the following three data sets:
If a distribution is skewed to the left then
. Date set 1; 55,55,55,55,55,55,55
Data set 2: 47,51,54,55,56,59,63
Data set 3: 39,47,53,55,57,63,71
In each of the three data sets the mean = and the median =
RANGE

The range of a data set is the difference between the maximum and
minimum value of the dafa set.

- .. Thatis, the range of the data setis :

The mean is more sensitive than the median to extreme values.

The median is a more "robust” measure - it is not affected as much b For data set 2,3,4,6,10 the range is:

oufliers and errors. »

Data set A: 3,6,7,8,10 mean = median =

Data set B: 3,6,7,840 mean = median = Calculate the range for following data sets, noting how outliers affect the
range. ‘

Data set C: 5,5,6,6,8,8,9,10 mean = median = 57891040 ) .

Data set D: 5,6,8,8,8,9,10,40 - mean = median = 7,8.9,10, ange =
3,3,4,4,5,10 Range =
45,6,6,8,8,9,10,10,10,10 Range =

4,5,6,8,8,8,9,10,10,10,20 Range =

13 4



One way to overcome the problem of outliers is to exclude the bottom
and top quarters of the data. The range of the remaining middle 50% of

data is called the interquartile range (IQR).

To calculate the Interquartile range, it is necessary to first calculate the
quartiles.

Lower quartile Q1, divides the bottom % from the top %.

Upper quartile 3, divides the top % from the lower %.

The interquartile range is the difference between the upper and lower
guartiles. . .. .

Interquartile range = upper quartile - lower
quartile

IQR = Q3-Q1

The interquartile range measures the variability of the middle 50% of the
data.

Itis - easily Interpreted, quickly calculated and robust against outliers.

WUC-UEP-FS-STATOT-LRY Page 38
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Quartiles

The median divides the whole data set into two halves. [fis referred to
as the second quartile Q2. ‘

Y of the values are between the minimum and first quartile (Q4)

E/ao)f the values are between the first quartile (Q,) and second quartile
Z

“(/(30; the values are between the second quartile (Q,) and third quartile
3

% of the values are between the third quartile (Qz) and maximum

eg. A data set has

a minimum value = 10
a lower quartile (Q4) = 18
a second quartile (Qy) = 20
an upper quartite (Qz) = 25
a maximum value = 40

(a) Whatis theviﬁterquarﬁ]e range?

(b) What percentage of values in the data set were between: -
()10 and 187 (i) 18 and 257 (ili) 10 and 207 (iv) 18 and 407?

WUGC-UEP-FS-STATOI-LRYY Pags 39



How to calculate the quartiles fora small data set

st calculate the median. If the number of data

To calculate the quartiles, fir
d lower halves. ifthe

values is odd, include the median in both upper an
number of data values in t

Lower quartile = median of lower half
Upper quartile = median of upper half

Calculate the quartiles and interguartile range for the following data set

8, ¢ 9,10,12,12,13,13, 13, 14, 4, 14, 15, 15,15, 16,16,16,16,18,1

he set is even, separate the data into two halves.

8, 19, 19, 24, 21,22, 22,23,23,24

16

How to estimate the quartiles for a large data sef -

The position of the
lower quartile is
second quartile is
upper quartile is

0.25 x no. values in data set
0.50 x no. values in the data set
0.75 x no. values in the data set

For example, if there are 200 values in the data set

2

Qq is at position &
Q, is at position
Q4 is at position

Calculate the quartiles and the interquartile range from the following table.

Value [ Frequency | Cumulative
Frequency |
28 20 20
28 - 5 - 35 -
30 17 52
31 23 75
32 17 92
33 40 132
34 28 160
35 25 185
36 15 200

17



RA-2/03
Estimation of the quartiles for large data sets with grouped data

Consider the following data set of 60 values In which the values have
been grouped into classes in the frequenay table.

Value Frequency | Cumulative

frequency
50 up to 55 10 10
65 up to 60 24 34
60 up to 65 14 48
65 upto 70 6 54
70upto 75 4 58
75 up to 80 2 60

Galculate the position in the data set of the quartiles, and the class in
which the quartiles can be found.

Qi at position 15 (.26 x 60 = 18) =»- 1% quartile is in class 55 up to 60
Q, at position 30 (.50 x60 = 30) => 2" quartile Is In class 55 up to 60
Q5 at position 45 (.75 x 60 = 45) => 3" quartile is in class 60 up to 65

Formulae may be used to estimate the quartile values rather than the
class.

VUC-UEP-FS-STATO-LRIT Page 42
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Alternatively the quartiles may be estimated from a cumulative frequency
polygon in the same way that the median may be estimated.

Firstly superimpose a cumulative frequency polygon over the histogran.

60
58
56
54
52
50
48
46
44
42
40
38
36 1
34
32
30
28
26
25 ,
22 ‘

20
18 _
16 , ;
14
12
10

N RO

50 55 60 65 70 75 80
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The five-number summary:
minimum value, lower quartile, median, upper quartile, maximum value
together with the sample size, is useful for describing the distribution.

The 5-number summary may be graphically displayed in a boxplot.

eg. A data set has

a minimum value = 10
a lower quartile (Q1) = 18
a second guartile {Qz) = 20
an upper quartile (Qg) = 25
a maximum value = 40

The 5-number summary may be wrltten simply aé: 10, 18, 20, 25, 40

The box plot for this data is:
10 15 20 25 30 35 40

The box plot must be drawn fo scalel!!

Assuming there are no outliers, the 5-number summary and box plot
readily shows the distribution of values in the data set.

A box plot readily shows the distribution of the data set:

WUGC-UEP-ES-STATOI-LRT Paga 44

VARIANGE and STANDARD DEVIATION
Variance and standard deviation are measures of the amount of varfation of

values within a data set.

If a data set was: 5, 5, 5, 5, 5 then variance and standard deviation is zero.

Symbols used to represent variance and standard deviation

Population Sample data
data
variance a2 s?
standard o s
deviation

Relationship between variance and standard deviation
Standard deviation is the positive square root of the variance.
Standard deviation = yvariance -

and variance = (standard deviation)®

Using symbols:

If o°=38 then o=
if c=4 then o=

In words:
If variance is 36, then standard deviation is

If standard deviation is 4, then variance is

22



Exsrcise

(a) If a data set has a standard deviation of 7, calculate the variance.

(b) Ifa data set has a variance of 10, calculate the standard deviation

Exercise
Which data set (A or B) has the greater amount of variation of values within

the data sets:

(a) Data set A has a standard deviation of 18
Data set B has a standard deviation of 26

{b) Data set A has a variance of 6.5
Data set B has a variance of 2.5

(c) Data set A has a variance of 20
Data set B has a standard deviation of 5

23
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SoLuTIONS MEAN
ANALYSING DATA _ : ean = _sum of values
number of values
Mean . Population mean
Median . ' Say we have N observations in our population: Xj, X2, X3 c.eecene. XN
Mode ' . . o= Zf_{_
N

Sample mean

If we have a large population, and our data set is a sample of n
measurements from the population, our sample data set is

Range
' il - ) X2y X3 1o X
[nterquartile Range : X1, Xz, X3 n
. , 5
5-number summaries and box plots g = £

Variance
Standard Deviation Calculate the mean of the following sample data: 3, 5, 11, 4,7
-/

Calculate the mean of the following population data: 1, 1,3, 9, 11,8

: 5. S /

Calculators with Stafistical functions
Your tutor will show you how to use calculator,




Calculation of mean from a frequency table

= 200

Calculate the mean of the following data set: ) ,
12.13.18,13,13,18,14,1A,14,14,14,14,14,18,15,15,18,18,16,15,15,16,16,18,16,16,16,

17,17,18
X f f.x
12 [ 12,
13 5 b
14 7 99
15 q 125
16 5 %0
17 2 34 SMean . 22!
18 v 5/ " 15 s
27 g+ SO 7 (QLM\
Exercise

One hundred springs were tested and the expansion length recorded,
The following frequency table summarises the expansion length of the springs (to the

nearest cm). .
Calculate the mean expansion distance from the data in the following distribution
table. .
Length | Frequency fx
{cm) /

5 10 5o Megm= 6

§] 20 [ 20

7 50 35 50

8 20 16D v

RA-210G

Calculation of mean for data grouped into classes

When the mean is calculated from a frequency table where the data has
been grouped into classes, the mean value calculated will only be an
estimate. This is because the actual raw data has been obscured by
grouping. An approximate value of the mean can be caleulated by using
midpoints of class intervals to represent all data points faffing within the

interval.

The following data represents the amount of time that 80 customers
spent "browsing" in a bookshop before either leaving the store or making
a purchase. Estimate the mean value of time of "customer browsing”

the following frequency table:

Time Browsing No. . Midpoint {f.x)
(minutes) Customers | X
2 and under 6 9 4 36
8 and under 10 15 % 1 1b
10 and under 14 28 {2 23 3b
14 and under 18 21 16 %, 3k
18 and under 22 7 20 140
som = V2| /
12

WUC-UEP-FS-STATOf-LR/T Page 23
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MEDIAN

The median is the midpoint of the qbsen/atfons when they are arranged in

ascending order.

The median is the value at the {(n-+1)/2 position in the data sef.

Data sets with an odd number of values.

eg. Consider the following data set: 2,4,10,3,6

Firstly, arrange the data from smallest to largest: 2,3,4,6,10

Then determine the middie value. -

So the median of the data set is 4* ‘/

Data sets with an even number of values.

Consider the following data sef. 2. 4,10,3,6,7
) 2% 4 b 710

Order the data from smallest to largest:
Now, there is no single middle number BUT there.is a middle pair -

To find the median we find the mean of the middle pair :
So the median of the data setis

Find the median value of each data set

(a) Dataset=12,3,9,11 median= v
(b) Dataset=1,1,3,11,15 median = % v
(c) Data set= 15,10, 16,9, 18 median= 1% v
(d) Dataset= 10,6, 20,8 median= Q 7

RA-2/33

Calculation of median from a frequency table when data is

ungrouped
Value | Frequency | Cumulative Position
.| Frequency

12 3 2 3
13 8 H 1t
14 19 20 56
15 6 36 df
16 4 40 A /

WUC-UEP-FS-STATGI-LR/T

Moedrart = &ar/-
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RA-2/03
Calculation of median class for groupéd dafa - using frequency
table

Determine the median class from the following distribution fable

Eme (hours) | Frequency |  Cumulative
" Frequency
1.00-1.99 5 5
2.00 -2.99 10 15
3.00-3.99 30 45
4.00 - 4.99 10 55
5.00 - 5.99 25 80

Median class = C% “2,.99) v/

Assuming that the values in the median class are evenly spaced, would
you estimate the median value fo be close fo the lower or upper limit of

the median class? g 0r Lok v

Glve a rough estimate (a guess) of the median value: 4
3.4

WUC-UEPFS-STATOI-LAT Page 26
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Calculation of median vaiue for grouped data.

There are two methods estimating the median value when the data is
grouped :

(1) Graphical and

(2) Numerical

1. Graphical method for calculating median - using cumulative
frequency polygon

in order to determine. {estimate) the median value, two straight lines
need to be superimposed on the cumulative frequency polygon.

ntl

Line 1 On the vertical axis, find the cumulative frequency of % or 5

(when n is large there is very little difference) and draw a
horizontal line until it touches the polygon. .

Line 2 From the point where Line 1 touches the polygon, draw a vertical
line to touch the horizontal axis.

WUC-UEP-FS-STATOH R Pags 27



MODE

RA-2/33
' The mode is the most frequent value among the ohservations.
Firstly draw a cumulative frequency polygon (on top of the histogram).
Use the-cumulative frequency polygon to estimate the median value of Consider the data set
the data. | 4,55 6,6,6,8, 9

Note: the cumulative frequency polygon refers to the same data as in

previous exercise. : ./
The mode here is % hecause this value occurs 3 times and no

other value appears more than twice.

Thatis 6 Y has the highest M/_ among the observation.

80
70 ] ' Say we have the data set: 1,4,5,5,5,6,8,9,9,9, 12
. ] : 5 y q v/ are modes. {
o yinin Such a data set is called bimodal.
s
S i il B Lo ezt Cortiie dataset T T 23,476,110
- f | . there is no mode
/ .
/ i 3 75 / ' .
» L : . Determine the modal value for the following data sets:
oL i ' (a) Dataset=1134445669111118" mode = 4 ¥
" _ o s
(b) Dataset=1011,11,12,12,12,13,14,15,15,15,16,18- mode = n_ 15
(

1
N
[#3]
N
o
o

Calculation of modal class for grotiped data

Weight (g) Frequency
10 up to 20 40 @B,go>/
20upto 30 | 45 -
30 up to 40 20 '
40 up to 50 25
50 up to 60 25

155

a

VWUC-UEPFS-STATOT-LR/T Fage 268




COMPARE THE MEAN, MEDIAN and MODE

The mean, median and mode will be exactly equal whenever the distribution
is perfectly symmetric.

For data set A and B:
Determine the mean, median and mode values

Data set A: 12,13,13,14,14,14,14,15,15,15,15,15,15,16,16,16,16,17,17,18

Now s

Value | Freq | Freq.xValue
x) {f} (F.x)
12 1 12
13 2 26
14 4 56
15 6 a0
16 4 64
17 2 34
18 1 18
20 300
mean= £z |5 /-
median= [ 5
mode = i 5 /

12 13 14 15 16 17 18

1

Data set B: 12,13,13,’13,'I3,13,14,14,14,14,’14,15,15,15,16,16,17,18,19,20

Value | Freq | Freg.xValue
x) (N (fx)

12 1 12

13 | 5,/ 65

4 |5, 70

15 3 I 45
16 2 32
17 1 17
18 1 18
19 1 19
20 1 20

20 208

mean = ML-. 9 v
median = 4 e

mode = 13, ¥

12 13 14 15 16 17 18 19 20

~

2



forge porions of dafs. ace fenn

Relative position of mean i
D m and median ot on eguas o e meay.

If a distribution is skewed to the right then tk coirtan mest
(f:a.rnﬁfﬂf d‘.&uabdg o _Héﬁw > AMEDAN

If a distribufion is skewed to the left then ¢ cowven  Suatdr ned
olara, arg gfedlv-

( negatrv: Pharsed )} farge~ prordon. ©
OR MBI < MELIAN,

The mean is more sensitive than the median to extreme values.

The median is a more "robust" measure - it is not affected as much by
outliers and eryors.

Data set A 3,6,7,8,10 mean= %4-6.% '/median =7

Data set B: 3,6,7,8,40 mean= 2.3 median= 77
Data set C: 5}5’?’?’8’8'%’10 mean = 7,12 oY median= 7%
Data set D: 46,368,849 104o mean= (-5 median=¢ 7

13

MEASURING SPREAD OR VARIABILITY

Consider the following three data sets:
-+ 55,55,55,55,55,55,55

Date'set 1:
Data set 2: 47 ,51,54,55,56,59,63
. Data set 3: 39,47,53}55,57,63,71
In each of the three data sets the mean={-55 and the median= 1.5 5 /
. 5P 7. ¢&
5 « 65 / 3 'E-\B
RANGE

The range of a data set is the difference between the maximum and
minimum value of the data sef.

. That is, the range of the data set is :

the range is: % /

For data set 2,3,4,6, 10

Calculate the range for following data sets, noting how outliers affect the

range. ¢
3,7,8,9,10,10 Range= 7V

3,3,4,4,5,10 Range= 1V

4,5,6,6,8,8,9,10,10,10,10 Range= ( ¥

4,5,6,6,8,8,9,10,10,10,20 Range= 16 7

14



One way to overcome the problem of outliers is to exclude the bottom
and top quarters of the data. The range of the remaining middle 50% of
data Is called the interquartile range (IQR).

To calculate the interquartile range, it is necessary to first calculate the
quartiles.

Lower quartile Q1, divides the bottom % from the top %.

Upper quartile Q3, divides the top % from the lower %.

The interquariile range is the difference hetween the upper and lower
quartiles. .- -

Interquartile range = upper quartile - lower
quartife

IGR =  Q3-Qf

The interquartile range measures the variability of the middle 50% of the

data.
It is - easily interpreted, quickly calculated and robust against outfiers.

WUC-LIFP-FS-STATOT-LRY Page 38
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Quartiles

The median divides the whole data set into iwo hailves. It is referred o

as the secend quartile Q2. )

¥ of the values are betwsen the minimum and first quartile (Qy)

¥ of the valuss are between the first quartile (Q4) and second quartile
(Qz)

Z/; of the values are between the second quartile (Q;) and third quartile
Qa) .

¥ of the values are between the third quartile (Qz) and maximum

eg. A data set has

a minimum value = 10
a lower quartile (Qy) = 18"
a second quartile (Qz) = 20
an upper quartile (Qs) = 25"
a maximum value = 40

(a) Whatlis the interquartite range? = 7 /

(b) What percentage of values in the data set were hetween:
(i) 10 and 18? (i} 18 and 257 ({iii} 10 and 20? (iv) 18 and 407
'z,‘aoza/ 50%/ ©0% y To% v
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How to calculate the quartiles for a small data set -

To caleulate the quartiles, first calculate the median. If the number of data
values is odd, include the median in both upper and fower halves. If the

number of data values in the set is even, separate the data into two halves.

:[5/
1q /

Lower quartile = median of lower half -
Upper quartile = median of upper half

It

Calculate the quartiles and interquartile range for the following data set
—

—— S e e

5 5 9,10, 12, 12, 13, 13, 13, 14, 1

1

—

e D e e o e e — — e e
4,14, 15, 15,16,615,16,16,16,18,18, 13, 19, 21, 21,22, 22,23,23,24

18

How to estimate the quartiles for a large data set -

The position of the
lower quartile is
second quartile is
upper quartite is

0.25 x no. values in data set
0.50 % no. values in the data set
0.75 x no. values in the data set

For example, if there are 200 values in the data set

QY is at position 2y 6oV
Q, is at position 1O 0¥
Qs is at position 18O v

Calculate the quartiles and the interquartile range from the following table.

Value | Frequency | Cumulative ‘

| Y Frequency ®, =307
23 20 20 Caay
29 - 15 35 . Q.* *37
30 7 59 Q.= 3 5y
31 23 75
32 17 g2
33 40 132
34 28 160
35 25 185
36 15 200

17
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Estimation of the quartiles for large data sets with grouped data

Consider the following data set of 60 values in which the values have

heen grouped into classes in the frequency table.

Value Frequency Cumulative

frequency
50 up to 55 10 10
55 up fo 60 24 34
60 up to 65 14 48
65 upio 70 6 54
70 up to 75 4 58
75 up o 80 2 60

Calculate the position in the data set of the quartiles, and the class in
which the quartiles can be found.

Q at position 15 (.25 x 60 =-15) =>- 1% quartile is In class 55 up to 60

Qi at position 30 (.50 x 80 = 30)
Q3 at position 45 (.75 x 60 = 45) =>

Formulae may be used to estimate the quartile v

class.

WUC-UEP-FS-STATOILR/7T

> 2" quartile is in class 55 up to 60
3 quartile is in class 60 up to 65

alues rather than the
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Alternatively tﬁe quartiles may be estimated from a cumulative frequency
polygon In the same way that the median may be estimated.

Firstly superimpose a cumulative frequency polygon over the histogram.

60
58 _
56 : -
54
52
50
48
46
44
42
40
38
36|
34
32
30
28
26
25
22 : -
20 '

18

16
14
12
10| s
8
6
4
2

B4 55 60 65 70 75 80

&= 55 v
‘r} iy c}% \/
Valy, & %;i}f (;) 4"' /

é:;} ‘%} EXS l

e
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The five-number summary:

miriimurmn value, lower quartile, median, upper quartile, maximum value
together with the sample size, is ussful for describing the distribution.
The 5-number summary may be graphically displayed in a boxplot.

eg. A data set has

a minimum value = 10
a lower guartile (Q4) = 18
a second quartile (Qy) = 20
an upper quartile (Qs) = 25
a maximum value = 40

The 5-number summary may be written simply a‘s: 10, 18, 20, 25, 40

The box plot for this data is:

¥

10 15 20 25 30 35 40

The box plof must be drawn fo scalellf

Assuming there are no outliers, the 5.number summary and box plot
readily shows the distribution of values in the data set.

A box plot readily shows the distribution of the data set:

WLUC-UEP-FS-STATOI-LR/T Page 44

VARIANGE and STANDARD DEVIATION

Variance and standard deviation are measures of the amount of variation of-
values within a data set.

If a data set was: 5, 5, 5, 5, 5 then variance and standard deviation is zero.

Symbols used to represent variance and standard deviation

Population | Sample data
data
variance o2 g2
standard G s
deviation

Relationship between variance and standard deviation

Standard deviation is the positive square roof of the variance.
Standard deviation = Jvariance -

and variance = (standard deviation)*

Using symbols:
f o?=36 then o= (Y

f o=4  then o= b/

in words: ) Y
If variance is 36, then standard deviation is 6

If standard deviation is 4, then variance is _ 10 v
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Exercise

(a) If a data set has a standard deviation of 7, calculate the variance.

49 s

(b) If a data set has a variance of 10, calculate the standard deviation

Vo /

Exercise .
Which data set (A or B) has the greater amount of variation of values within

the data sets:

(a) Data set A has a standard deviation of 18
Data set B has a standard deviation of 26 Set B/

(b) Data set A has a variance of 6.5 . ek A v
Data set B has a variance of 2.5 :

(c) Data set A has a variance of 20 Gk B
Data set B has a standard deviation of 5
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