Supplementary exercise 10

(The question numbers follow those in the tutorial.)

10.6
A brand manager is concerned that her brand’s share may be unevenly distributed throughout the country. In a study, in which the country was divided into four geographic regions, random samples were taken from each region and surveyed with the following results.

	
	Region

	
	A
	B
	C
	D

	Purchase the brand
	47
	52
	43
	49

	Do not purchase the brand
	53
	48
	57
	51


Test, at 5% significance, whether the brand’s share is regional or not.

10.7 A market research company wished to find out whether the value placed on its work varied among the marketing managers of different industries. A survey of marketing managers in four different industries provided the data in the table showing the value they placed on market research in decision making. Does this provide sufficient evidence to show that the perceived value differs among the four industries involved in the study? Use a 1% level of significance.

	
	Industry type

	Perceived value
	Consumer firms
	Industrial organisations
	Retail and wholesale
	Finance and insurance

	Little value
	  9
	22
	13
	  9

	Moderate value
	29
	41
	  6
	17

	Great value
	26
	28
	  6
	27


10.8
Sixty workers were randomly selected and asked to give their opinion on a new pension scheme which their employer was considering. All replied. Of 10 workers with high income, 8 were in favour of the new scheme, 1 was undecided and 1 was against the new scheme. Of 25 workers with average income the numbers for and against were 7 and 15 respectively, the rest being undecided. Of the remaining workers with a low income 2 were for and 13 against.

Are the opinions of the workers independent of their income as tested at 5% significance?

10.9
A sample survey was carried out recently to discover the opinions of professionals in various fields about their prospects for the coming year. A sample of 500 was taken with the following results.

	
	Profession

	
	Bankers
	Industrialists
	Teachers

	Poor prospects
	40
	50
	30

	Average prospects
	80
	120
	60

	Good prospects
	30
	80
	10



Does this data indicate that there are differences of opinion about the future by workers in different fields of activity?

10.10
A survey was carried out in order to investigate the spending habits on drink of customers who travelled to a Supermarket by different means. The results are shown in the table below.  Is there any association between the mode of travel and the amount spent on drink, at 1% significance?

	
	Expenditure on drink

	Mode of travel
	None
	1p and under £10
	At least £10

	On foot
	40
	20
	10

	By bus
	30
	35
	15

	By car
	25
	33
	42


10.11
A group of 200 office workers, of whom 80 are male, were questioned about their driving capabilities. Three quarters of the females were qualified drivers and one fifth of them were non-drivers. Four of the males were learners and six were non-drivers. Is there any difference between the driving capabilities of the two sexes at 1% significance?

10.12The table below describes the distribution of defective tubes found in boxes of 100 from three suppliers A, B and C. Is there any evidence that any supplier is producing more defective tubes than the others at 1% significance?

	
	No. of defective tubes

	Firm
	0
	1
	2
	3 or more

	Supplier A
	560
	200
	140
	100

	Supplier B
	370
	110
	80
	40

	Supplier C
	490
	150
	110
	50


10.13To assist their subscribers a magazine subscription service conducted a survey to study the relationship between the number of magazine subscriptions per household and family income. The survey, based on n = 1000 interviews, produced the results shown in the table. Is the number of subscriptions per household independent of family income? Use 5% significance.

	
	Family income

	No of Subs.

per Household
	Less than

£20 000
	£20 000 to

£29 999
	£30 000 to

£39 999
	At least

£40 000
	Total

	0
	20
	  54
	  78
	  31
	  183

	1
	29
	151
	 281
	  93
	  554

	2
	15
	  31
	  89
	  37
	  172

	>2
	  8
	  19
	  40
	  24
	    91

	Total
	72
	255
	488
	  185
	1000


10.14
You are working for a local authority and are looking into the types of housing in each of its housing areas. Consider the table below which shows the number (to the nearest hundred) of various kinds of dwellings found in the suburban area of Bradfield. Is there any evidence of association between the ownership of a dwelling and its size?

	
	Private dwellings
	Council dwellings
	Total

	One bedroom
	  950
	  650
	  1600

	Two bedrooms
	3000
	1700
	  4700

	Three bedrooms
	4050
	2150
	  6200

	Total
	8000
	4500
	12 500


10.15
Use a chi-squared test with the Yates correction to see whether the number of defective articles is independent of the machine producing them at 5% significance.

	
	Machine output

	
	Defective articles
	Perfect articles

	Machine A
	25
	375

	Machine B
	42
	558
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10.6
C.V.  7.82
T.S.    1.72
Brand’s share independent of region.

10.7
C.V.  16.81
T.S.  20.91
Perceived value does depend on industry.

10.8
C.V.   9.49
T.S.  22.00
Opinion is not independent of income.

10.9
C.V.   9.49
T.S.  21.50
View of prospects depends on profession.

10.10
C.V.  13.28
T.S.  28.52
Expenditure and mode of travel are associated.

10.11
C.V.   5.99
T.S.    5.94
Driving capability is not gender dependent.

10.12
C.V.  16.81
T.S.  13.16
Proportions of defective tubes produced similar.

10.13
C.V.  16.92
T.S.  21.34
Number of subscriptions does depend on income.

10.14
C.V.   5.99
T.S.  19.62
Type of ownership and size of house are associated.

10.15
C.V.   3.84
T.S.    0.11
Machine productions are of similar quality.

