Revision

You have now completed the course and so no doubt will be faced with some type of assessment. This chapter is intended to help you prepare for this assessment, whether in the form of a multi-choice test or an examination.

For each topic, some of which are grouped as they might appear logically in examination questions, you are offered a very brief summary of the theory covered in the relevant chapter followed by a series of revision questions. These brief summaries are no substitute for re-reading the detail in the relevant chapters. These questions are presented with their numerical answers so that you know immediately if you are on the right track and if not can rectify your working before going on to the following question. Make sure that you are confident about the theory which is also examinable.

After the separate topics you are presented with an assortment of multi-choice questions which you might find useful before meeting that type of assessment. The emphasis is on the earlier chapters from the course, which might be assessed part way through it, though some of the later ones are not excluded. The final section includes two typical exam papers such as those you might meet for an end of semester examination.  These deal with the later topics in more depth but may also include the earlier material.

Time spent on sensible revision can increase you exam marks considerably and can, as a last resort, make the difference between success and failure. Do take advantage of the material included here.

1
Descriptive and Summary statistics

Data can be described pictorially by some form of graphical display such as a pie chart or histogram. A picture is generally a very good means of communication. Not only can it provide an immediate overall picture but can include additional information when looked at more closely.

In Chapter 2 you studied bar charts and pie charts for categorical data and histograms,  cumulative frequency diagrams and boxplots, etc. for measurable data.

Nominal and ordinal data XE "ordinal data"  are generally described graphically by pie or bar charts.
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Interval data XE "Interval data"  can be described by a wider range of diagrams of which histograms are the most common. Those below describe the salaries earned by a group of  bank employees in US dollars.
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Current Salary Stem-and-Leaf Plot
 Frequency    Stem &  Leaf

     4.00        1 .  7799

    10.00        2 .  0223344444

    16.00        2 .  5556666666777789

     9.00        3 .  000011344

     4.00        3 .  5678

     6.00        4 .  000133

     1.00        4 .  7

     3.00        5 .  124

     1.00        5 .  9

     6.00 Extremes    (>=69250)

 Stem width:     10000

 Each leaf:       1 case(s)


	


Make sure that you are able to construct these diagrams, if asked, and can also interpret fully any printed diagram of the types usually met in the media.  

From the histogram you should be able to estimate the mode by using crossed diagonals; from the boxplot estimate approximately the median and interquartile range; from the stem-and-leaf plot identify the median and interquartile range; and from the cumulative frequency diagram estimate the median, quartiles, value below which a given percentage earn and value earned by the top (or bottom) x % by drawing horizontal and vertical lines.

If in doubt refer to Chapter 2 for the methods in detail.

Numerical description  (Chapter 3)

Nominal data XE "Nominal data"  can only be summarised by frequencies XE "frequencies"  and percentages.  

E.g. How many employees are there in the bank? How many are there of each gender?

Ordinal data can be summarised by medians, the middle members when the data sets are ordered and, as above, and range, interquartile range. Also frequencies XE "frequencies"  and percentages as above.

E.g. If job categories XE "categories"  are considered to be ordinal, which is the middle one?

Interval data XE "Interval data"  are generally summarised by their mean, the arithmetical average, and their standard deviation which is a measure of its spread. These measures are best found from your calculator but can be calculated using the formulae in Appendix C.

What is the mean current salary of all the employees and what is their standard deviation?

Revision questions (Some answers, indicated by (, from graphs are approximations only) 

1.1 
The following information was collected about the times spent by 200


passengers in a doctor’s waiting room:

	Seat Occupation Times
	Frequency

	  0 minutes & less than   4 minutes
	    6

	  4 minutes & less than   6 minutes
	  12

	  6 minutes & less than   8 minutes
	  19

	  8 minutes & less than 10 minutes
	  25

	10 minutes & less than 12 minutes
	  32

	12 minutes & less than 16 minutes
	  36

	16 minutes & less than 20 minutes
	  27

	20 minutes & less than 30 minutes
	  25

	30 minutes & less than 40 minutes
	  18


(a) 
Calculate the frequency densities, per minute, of this data. Draw a histogram and estimate the modal waiting time. Add a frequency polygon.   ((10.7 min)

(b) 
Draw an ogive of the data and estimate the median waiting time and the 
interquartile range of the times. Estimate how many patients waited for less 
than 5 minutes, more than 25 minutes?
     ( ( 12.5, ( 10, (12, (31 min)

(c) 
Use your calculator to estimate the mean and standard deviation of all waiting 
times.




                       (15.14 min and 8.63 min)

(d)
What waiting time was exceeded by the top 10% of the patients?       (( 29 min)

1.2 
The following table shows the distributions of weekly turnover for 200 newsagents shops owned by ABC Ltd, and 300 similar shops owned by XYZ Ltd:

	
	Number of shops owned by:

	Weekly Turnover (£100)
	ABC Ltd
	XYZ Ltd

	  5 and under 10
	18
	  3

	10 and under 15
	42
	16

	15 and under 20
	62
	23

	20 and under 25
	30
	42

	25 and under 30
	20
	76

	30 and under 35
	14
	83

	35 and under 40
	  8
	42

	40 and under 50
	  6
	15

	Total
	200
	300


a) 
Express the frequencies XE "frequencies"  as 'per £100 interval' for each firm.  


Then use them to draw histograms for both sets of data on one graph and 


estimate the modal weekly turnover of each firm.
     (( £1690 and ( £3070)

b) 
Write out the cumulative frequency distribution for each firm.


Express these figures as percentage cumulative frequencies XE "frequencies"  and plot the 


ogives for each firm on the same graph. 


Estimate the median weekly turnover & the interquartile range for each firm.






    (( £1820, ( £1090 and ( £2930, ( £1010)

c) 
Calculate the mean and standard deviation of each distribution for all the shops.







         (£1998, £876 and £2869, £789)

d) 
With reference to parts (a), (b) and (c) compare the turnovers of the two firms.

1.3
The figures below represent the lifetimes in hours of 30 electronic components from a faulty batch.

	2.1
	4.9
	2.2
	6.0
	10.1
	7.8

	5.5
	2.6
	6.5
	3.9
	2.3
	2.0

	8.9
	1.5
	2.6
	3.4
	4.3
	4.9

	3.0
	2.0
	1.7
	1.6
	1.4
	4.8

	2.8
	0.8
	1.9
	2.1
	1.3
	4.3


a)
Construct a histogram, stem and leaf plot and cumulative frequency diagram of 
the data and from them estimate the median and interquartile range.









                     (( 2.7,  ( 2.9)

b)
From the figures directly find the mean and standard deviation.










          (3.64,  2.355)

1.4
A survey of insurance claims was conducted for 31 companies based on 31 635 claims.  The following table gives the amount (£) of the claim settlements.  

	Amount of claim (£)
	Number of claims
	Amount of claim (£)
	Number of claims

	   0 and < 100
	4365
	1500 and < 2000
	1265

	100 and < 200
	5000
	2000 and < 2500
	  950

	200 and < 300
	3450
	2500 and < 5000
	1865

	300 and < 400
	2500
	   5000 and < 10 000
	1265

	400 and < 500
	1580
	10 000 and < 50 000
	1580

	 500 and < 1000
	5315
	                  > 50 000
	  315

	1000 and < 1500
	2185
	
	


a)
Calculate the frequency density per £100 and construct a histogram to represent the data.

b)
From your histogram estimate the modal claim size.


          (( £129)

c)
Add a frequency polygon to your graph.

d)
Calculate the cumulative frequencies XE "frequencies" .  Construct a cumulative frequency diagram. 

e)
Use your cumulative frequency diagram to estimate:


i)
the median and quartiles;


  (( £430, ( £170 and £1350)


ii)
the interquartile range;




      ( ( £1180)


iii)
the number of claims over £20 000;



         (( 1500)


iv)
the value exceeded by the highest 10% of the claims;
       (( £5000)


v)
the highest claim from the lowest 20%.


         (( £140)

f)
From the data estimate the mean and standard deviation of the claims.






     (( £3220,  ( £9700 depending on the closure of the top interval)

g)
For this particular set of data do you think that the mean and standard deviation are better summary statistics than the median and interquartile range? Explain your answer.




           (Median and interquartile range because the data are so skewed.)
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