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Title:  Expectation  
Target:  On completion of this worksheet you should understand and be able to calculate expectation.
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Number ordered�
5000�
10000�
15000�
�
Probability�
0·3�
0·5�
0·2�
�
Profit machine A�
-£1k�
£5k�
£7k�
�
Profit machine B�
£1k�
£3k�
£5k�
�
Find the expected profit for each machine.








(Answers: 40; 24·1p; 19·8p; 20·5p, £5·74,150; 2·1; E(A)=£3·6k,  E(B)=£2.8k )





Exercise


A printing company produces leaflets but 2% of them are spoilt by the machine.  If 2000 leaflets are produced how many would you expect to be spoilt?


The same company  sells the leaflets for 45p each and they cost 20p to produce.  Find the expected profit per leaflet.


The company has to decide whether or not to buy a new machine which will only spoil 0·5% of the leaflets but  the cost will go up to 25p.  What is the expected profit?


Dipesh saves silver coins in a bottle.  The probabilities that he saves a particular coin are as follows:


Coin�
5p�
10p�
20p�
50p�
�
Prob.�
0·1�
0·4�
0·3�
0·2�
�
Find the expected value of the amount that he saves.  Dipesh expects to be able to save one coin per day.  How much will he expect to have in his bottle after 4 weeks?  Dipesh wants to buy a text book which costs £30·75.  How many coins must he expect to save before he can buy this book?


Eva runs a bed and breakfast business.  She can cater for up to 4 people.  The probabilities of the number of people staying on any one night are as follows:


Nights�
0�
1�
2�
3�
4�
�
Prob�
0·1�
0·2�
0·4�
0·1�
0·2�
�
Find the expected number of guests per night.


A company has an opportunity to manufacture some specialized car parts but it will need to buy a new machine.  There is a choice of two, machine A or machine B, and the profit made will depend on the machine used and the number of parts ordered.  There are three possible orders and the probability for each have been estimated as follows:


	





Profit per go = � EMBED Equation.3  ���


This profit does not depend on the number of times the game is played and we can calculate it by considering the profit per go (loss is shown by negative amount):


Score�
1 or 2�
3, 4, 5 or 6�
�
Probability�
� EMBED Equation.3  ����
� EMBED Equation.3  ����
�
Profit�
- 20p�
30p�
�






Cost per go with no win


			win 50p – 20p for cost


If we call the profit X then


	E(X) = � EMBED Equation.3  ���


	         = 13·3p 	as above





3.  A company manufactures computer parts.  After tests a part is classified as A or B or rejected.  The probability of classification A is 0·7 and of B is 0·25.  The company makes a profit of 60p for an A part, 40p for a B part and a loss of 10p if the part is rejected.  Find the expected profit per part.





P(defective) = 1 – 0·7 – 0·25 = 0·05


We will put the information into a table:





Type�
A�
B�
Reject�
�
Probability�
0·7�
0·25�
0·05�
�
Profit�
60p�
40p�
-10p�
�



Let the profit be P


E(P) = 0·7 ( 60 + 0·25 ( 40 + 0·05 ( (-10)


E(P) = 51·5p





  S8





Examples


1.  A manufacturing process produces 3% defective items.  These items are packed in boxes of 500.  How many defective items would you expect?





P(defective) = 0·03


E(defectives) = 0·03 ( 500 = 15





2.  A game costs 20p a go.  The rules are:  throw a fair dice and you win 50p if the score is 3 or more.  The game is played 300 times.  How much are you likely to win or lose overall and what is the profit or loss per go?


P(win) = � EMBED Equation.3  ���


Cost for 300 attempts is 300 ( 20p = £60


Expected number of wins = � EMBED Equation.3  ���( 300 = 200


Likely amount won = 200 ( 50p = £100


Profit = £100 - £60


         = £40





Suppose a fair coin is tossed 100 times.  How many times would we expect to get a head?  Common sense tells us that we would expect to get heads about 50 times.  We calculate:


Expected no. of heads = P(H) ( 100


			    = � EMBED Equation.3  ���


			    = 50


We know that we will not get exactly 50 heads but this is the average called the expectation and written E(head).








(Mathematics Support Centre,Coventry University, 2001
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