4
Confidence Intervals

When a sample is taken from a population XE "population"  and analysed, the exact mean for the sample can be calculated but can we claim that the same figure is the mean for the whole population? Obviously not as different samples will produce different mean values.

It seems safer to quote an interval centred on the sample mean as the range for the most likely population XE "population"  mean. It seems reasonable that the width of this interval, the confidence interval, should depend upon how variable XE "variable"  the sample is found to be and also its size.  Because of the uncertainty inherent in analysing samples an interval is always quoted with the degree of confidence we have that it does actually include the true population parameter; the wider the interval the higher our level of confidence. This level of confidence determines the t or z value taken from the standard tables to be incorporated in the calculating formula.  

Confidence intervals can be calculated for any population XE "population"  parameters which are estimated from samples but, in this course, we have concentrated on means and proportions in the form of percentages.

You studied the theory of confidence intervals in Chapter 6. The formulae for calculating them are repeated in Appendix C and the tables from which the t or z values can be found are in Appendix D. The use of t-tables or normal, z, tables is determined by two points: if the sample taken is large (( 30) or if we actually know the population XE "population"  standard deviation the normal table can be used. If neither of these conditions is satisfied we have to use the t-table which gives a wider, and therefore safer, confidence interval.

Revision questions

4.1
 Explain what is meant by the term 'confidence interval'.

Measurements of a random sample of 200 ball-bearings made by a machine during one week gave a mean of 0.944 cm. and a standard deviation of 0.048 cm.    

Find (a) 95% and (b) 99% confidence intervals for the mean diameter of all the 

ball-bearings made during that week.        (0.937 to 0.951 cm and 0.935 to 0.953 cm.)

4.2
The records of a large shoe shop show that over a given period 520 out of 1000 people who entered the shop bought at least one pair of shoes. 

a)
Treating this as a random sample of all potential customers find a 95% confidence interval for the actual percentage of the people entering the shop who will buy at least one pair of shoes.                                     (48.9% to 55.1%)

b)
Does this support the firm’s claim that they actually sell shoes to half of their 
potential customers?  Why?


        (Yes, interval includes 50%)

4.3
A supermarket in Hull undertook a survey of customer buying habits. They randomly selected 100 customers who visited their store and noted the total sale for each.  

72 of the customers were female and their sales averaged £14.80, with a standard deviation of £1.40.   

The sales to the males were found to average £17.30 with a standard deviation of £1.50.

a) 
Find the 95% confidence interval for average amount spent by all female 
customers. 
                       


                  (£14.47 to £15.13)

b) 
Find a 99% confidence interval for the proportion of all customers who are male.                




             (0.16 to 0.40)

c) 
Is there any evidence to show that the mean spending of all male customers is 
different from the mean spending of all female customers?   






    (Yes, 95% C.I. for males £16.72 to £17.88)

4.4
The same supermarket then decided to investigate the spending habits of husbands and wives. They were thinking of starting late 'family shopping' evenings and as an experiment asked both partners to shop separately. The amounts spent by 14 husbands and their wives were selected randomly from all the pairs with the following results: 

(rounded to the nearest £1)

	Family
	A
	B
	C
	D
	E
	F
	G
	H
	I
	J
	K
	L
	M
	N

	Husband  (£)
	  9
	20
	19
	9
	26
	16
	20
	13
	15
	10
	18
	13
	16
	23

	Wife  (£)
	23
	30
	13
	23
	12
	17
	29
	35
	18
	26
	32
	23
	26
	14


a) 
Calculate the 95% confidence interval for the mean amount spent by the wives.   

                      






              (£18.72 to £27.14)

b) 
Calculate the 99% confidence interval for the mean amount spent by the 
husbands.



                                      (£12.05 to £20.37)

c) 
The store manager thinks that, on average, women spend £20 per head.


Does the confidence interval in (a) from the sample support this claim? 


Explain your answer.




 (Yes, £20 in interval)

d) 
Is there any evidence that the mean amounts spent by wives and their 


husbands are different? 


(Calculate the 95% confidence interval for the differences in each family.)          








          (Yes, £0.72 to £12.70)
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