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Risk 1 – Summarising and 

analyzing data
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Uncertainty and Risk
Decision makers face the following 

problems:

• all decisions are based on forecasts

• all forecasts are subject to uncertainty

• this uncertainty needs to be reflected in the financial evaluation.

The decision maker must distinguish 

between:

risk – quantifiable - possible outcomes are known and the 

likelihood/probability of each outcome is also known.

uncertainty – unquantifiable – outcomes are either not known or cannot 

be mathematically modelled/quantified.
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Uncertainty and risk

Risk Uncertainty

• Past experience  

– Probabilities

• No experience  

– No probabilities

Several Possible Outcomes

Probabilities are usually based on past information. We shall look at how to analyse and 

sort past information before we look at probability theory.
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Data analysis techniques

We will look at the following data analysis techniques to 

help us produce meaningful information that is useful for 

decision making.

• Tabulating data (tallying, frequency distribution tables)

• Charts and diagrams (pie charts, bar charts, 

histograms and ogives)

• Averaging (arithmetic mean, mode, median)

• Measures of spread (range, variance, standard 

deviation,coefficient of variation)
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Presentation of Data

• Raw data is often collected into groups or classes to make it 

more meaningful.  The method of presentation will be influenced 

by the type of data:

(a) Discrete – this data can only consist of certain values.  For 

example, the number of children in a family

(b) Continuous – this data can take any value, including fractions.  

For example, height and temperature.

• Continuous data is usually grouped into ranges to make the 

information more meaningful.
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Tallying 
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Solution 
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Tallying..

• The ‘totals’ in the above table are called frequencies 

and the table is called the frequency distribution of the 

sample. Thus the frequency of 0 invoices is 3 and so 

on.

• The above example was for discrete data, tallying can 

also be used for grouped data as shown by the 

following example
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Example of a grouped frequency distribution

• Take the following raw data concerning the ages of a group of 

accountancy students:

19 25 19 32 22 25 27 21 27 21 24 24 24

28 33 23 21 24 18 21 26 18 26 26 29

• At first sight it is very difficult to assess this information. Are the 

figures typical? Is this group older than average? Is there a 

greater spread of ages than expected?

• It is useful to group the data together into classes.
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Solution..

Age (years)      Tally count    Number of students

18 – 20 1111 4

21 – 25 1111  1111 11 12

26 – 30 1111 11 7

31 – 35 11 2

Total: 25

• With the use of a grouped frequency distribution it 

is easier to understand at least some of the 

features of the data. We can now see, for 

example, that most people are in their early 

twenties.
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Cumulative frequency distributions

• It is sometimes helpful to develop the idea of frequency 

further and to look at cumulative frequencies. These are 

the number of data values up to – or up to and including 

– a certain point. 

• They can easily be compiled as running totals from the 

corresponding frequency distribution, as the following 

will illustrate..
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(5) Cumulative frequency distribution

• Using the data from the previous example (student ages) the 

cumulative frequency table will be as follows:

x Frequency Cumulative   

frequency

10 < x ≤ 20 7                      7

20 < x ≤ 30               15                    22

30 < x ≤ 40                3                     25
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Pie Charts

• Pie charts are a very easily understood way of depicting 

the percentage or proportional breakdown of a total into 

various categories. 

• They are so called because the total is represented by a 

circle, with each component shown as a sector with 

area proportional to percentage. Overall, the chart looks 

rather like a ‘pie’ with ‘slices’ in it.

• Pie charts can be easily drawn using computers 
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Example: Continent of origin of a class of students

Continent # of men # of women Total

Europe                  1                          2                  3

Asia                     9                          3                 12

Africa                    6                          4                 10

America                1                          2                  3

TOTAL                 17                       11                  28

• A pie chart can be constructed from this data.
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Bar charts

Bar charts are a simple way of representing actual data 

pictorially, subject to the following rules:

• Distances against the vertical axis are measurements 

and represent numerical data.

• Horizontal distances have no meaning. There is no 

horizontal axis or scale, there are only labels.

*There are 3 types of bar charts: 

- Simple

- Multiple

- Compound/component/stacked
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Histograms 

• More specifically, a histogram is a diagram consisting of 

rectangles whose area is proportional to the frequency 

of a variable and whose width is equal to the class 

interval. 

• The x-axis is the variable being measured and the y-

axis is the corresponding frequency.
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3 step approach to histograms

• Step 1: Select the standard class width

• Step 2: Draw the classes with standard widths using heights 
equal  to the frequency

• Step 3: Draw the remaining classes with heights calculated 
using the formula: 

Height of bar =frequency x standard class width

actual class width 
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Example 1
• The following cumulative frequency distribution  relates to the weight of some sand bags:

Weight of bag         Number of bags          Cumulative frequency

(kg)

> 10 ≤ 20                            1                                    1

> 20 ≤ 30                            6                                    7

> 30 ≤ 40                            8                                   15

> 40 ≤ 50                           10                                  25

> 50 ≤ 70                           10                                  35

> 70 ≤ 90                            6                                   41

> 90 ≤ 120                          6                                   47

> 120 ≤ 150                       3 50

50
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• Using the frequency distribution from example 1, 

draw a histogram showing the weight of sand bags

• Step 1:  The standard class size is 10

• Step 2:  The classes with standard widths can be 

drawn with heights equal to their frequency

• Step 3:  The classes 50-70 and 70-90 are double the 

standard class sizes, so the heights will need to be 

adjusted to give: 

Height = number of bags x 1/2

Similarly, the heights for classes 90-120 and 120-

150 will need to be adjusted to give:

Height = number of bags x 1/3

• These give the following histogram:
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10      20       30     40       50      60      70       80       90     100     110    120    130    140    150

Weight (kg) 

12

6

4

8

10

2



24

Ogives 

• An ogive is a graph of the cumulative frequency 

distributions

• The x-axis is the variable being measured and the y-

axis is the corresponding cumulative frequency

• With a discrete variable, intermediate x-values have no 

meaning in reality (recall 1.6 invoices) and so the ogive 

would consist of a series of discrete points. It is usual 

therefore not to draw it.

• With a continuous variable, the intermediate values do 

have a meaning, and so it makes sense to join the 

plotted points.

• This can be illustrated using Example 1 above
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Example 1 ogive..
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Averaging data

(a) Mean

• This is the weighted average

• Most widely understood and useful measure

• Often just called the ‘average’              

• 2 methods of calculating the mean, x: (formulae given)

(i) Ungrouped/discrete data

x     = sum of values of x =  ∑ x

number of values of x            n

(ii)   Grouped data              

x =  ∑ fx x = mid point of class

∑ f           f = frequency of class
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Example 1: Ungrouped data

• The following are the number of rejects per day in a quality 

control inspection for the last 7 days:

14, 2, 12, 7, 3, 9, 9

• Q1(a) calculate the mean

• Answer:  the mean, x  =   ∑ x

n

= 14 + 2 + 12 + 7 + 3 + 9 + 9

7

= 8
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Example 2: Grouped data

• Eleven units of output from a particular machine were selected 

and weighed, giving the following results:

Weight of unit (kg) Number of units

8 < x ≤ 10                             1

10 < x ≤ 12                            7

12 < x ≤ 14                           3

11

Q2(a) Calculate the mean
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Answer:

• With grouped data it is often easier to perform calculations in a 
table:

Weight of unit       Number of units            Midpoint          fx

f                                    x

8 < x ≤ 10                    1                                   9                 9

10 < x ≤ 12                   7                                  11               77

12 < x ≤ 14                   3                                  13               39

∑f = 11                                           ∑fx = 125

• Mean, x =     ∑ fx = 125 = 11.36kg

∑ f           11
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• The value of the middle item

• A useful measure if the data is skewed

• For ungrouped data:

Step 1: Arrange data in ascending or descending order 

Step 2: For an odd number of items (n) take the middle item i.e. 
(n+1)/2

For an even number of items (n) average the  n/2  and (n+2)/2 
items 

Median 
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Descriptive Statistics

• Question 1(b)

Using the data from Question 1 above calculate the median

• Answer

Step 1:  Arrange the data in ascending/ descending order               

2  3  7  9  9  12  14

Step 2: There is an odd number of items (7) and so we will take 

the middle item = (7 + 1)/ 2 i.e. the 4th item.  The median is 9             

2  3  7  9 9  12  14
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• For grouped data: the median is the value of the middle item 

from the ogive.                                                                             

Ogive from 

Example 1 

There are 50 

bags in total 

and so the 

median can be 

found by 

taking the 

weight of the 

25th bag.  This 

is 

approximately 

50 kg.

Median..
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Mode

• The value that occurs most often 

• Probably the least useful since unrepresentative of the whole 

data set

• For ungrouped data it is the most frequently occurring item in 

the list

• Question 1(c): Using the data from Question 1 calculate the 

mode

• Answer:  The mode is 9 since it comes up twice in the data set 

14, 2, 12, 7, 3, 9, 9
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• For grouped data we estimate the mode using a 

histogram. This gives a mode of approx. 45 kgs

10      20       30     40       50      60      70       80       90     100     110    120    130    140    150

Weight (kg) 

12

6

4

8

10

2
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(a) Range

• Measure of spread most associated with the mode

• Ungrouped data = highest minus lowest value

• Grouped data = upper most interval limit minus lowest most 

interval limit

• Simple but distorted by extremes

E.g. The range of the following distribution

3  7  15  18  21

Range = 21 – 3 = 18

• On its own the range is not particularly useful

Measures of Spread



(d) Standard deviation, σ

• Average spread of the data around the mean

• The best measure of spread.  

• Not ideal if the data is skewed

• Note: Variance = standard deviation2

• Method 1: Ungrouped data

(Formula given)

 
n

xx 


2
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Example of standard deviation for ungrouped data

Five boxes of finished components are chosen at random and 

checked for quality control. The following numbers of faulty 

components were found in each box:

0, 1, 0, 3, 5

Question: Calculate the standard deviation
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Answer:

• To calculate the standard deviation we must first calculate the mean:

Mean, x = (0+1+0+3+5)/5 = 9/5 = 1.8

• The standard deviation can now be calculated

Variance=(0 -1.8)2 + (1 -1.8)2 + (0 -1.8)2 + (3 -1.8)2 + (5 -1.8)2

5

Standard deviation= √(18.8 ÷ 5)    

= 1.94 (bigger σ = bigger spread)

 
n

xx 


2





Method 2: Grouped data

OR                                         

Formula given

Example of standard deviation for grouped 
data

• Calculate the standard deviation for the 

following data on the losses made from a 

process production system:

Loss (litres)             Frequency

0 < x  ≤ 10                    5

10 < x ≤ 20                  17

20 < x ≤ 30                    8

2

2

x
f

fx
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Descriptive Statistics

Answer:

• As with calculating the mean for grouped data, the 

standard deviation calculation uses mid-points and is 

neater if done in a table:

Loss        Frequency    Midpoint     fx              fx2

f                    x

0 < x ≤ 10           5                   5            25              125

10 < x ≤ 20         17                 15           255           3,825

20 < x ≤ 30         8                   25          200           5,000

∑f = 30                      ∑fx = 480  ∑fx2

=8950
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• Start by calculating the mean:

x = 480/30 

=16 litres

• We can now calculate the standard deviation

= √8,950/30 – 162

= 6.5 litres

2

2

x
f

fx
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Coefficient of variation

=  standard deviation

mean

• Useful when comparing two distributions that have different 

means

• Exam tip: The higher the value, the greater the spread


