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SECTION A

1. 

(a) The data below show median weekly earnings (in £s) of full-time workers, by category of highest level of education achieved.


	
	Degree
	Other higher education
	A level
	GCSE
	None

	Males
	433
	310
	277
	242
	220

	Females
	346
	278
	201
	183
	146


Sketch, and comment on, a bar chart showing male and female earnings by education. What is the premium, in terms of median earnings, of a degree over A levels? Does this premium differ between males and females? 





[10 marks]

(b) In a test taken by 100 students, the mean mark is 65 with variance 144. Student A scores 83, student B scores 47. Calculate the z-scores for these two students, and use Chebyshev’s inequality to calculate the maximum number of students with a score either better than A’s or worse than B’s.






[10 marks]

(c) From a standard pack of playing cards, calculate the probability of:

i. drawing an ace

ii. drawing a court card (i.e. jack, queen or king)

iii. drawing a red card

iv. drawing three aces without replacement

v. drawing three aces  with replacement.


[10 marks]

SECTION B

2. 

(a) The average time spent watching television each day for a random UK sample of 20 chemistry students is 150 minutes with a standard deviation of 40 minutes. The corresponding sample mean and standard deviation for a random sample of 10 economics students are 120 minutes and 30 minutes respectively.

i. Use a significance level of 0.05 to test if the variance of television viewing by chemistry students is statistically higher than that of economics students. Comment on your answer.
[5 marks]

ii. Use a significance level of 0.01 to test if the average viewing time by chemistry students is statistically higher than that of economics students. Comment on your answer.
[10 marks]

(b) In a national survey of 2000 students, 36% reported that they watched more than 2 hours of television per day. What is the 95% confidence interval for the population proportion? If there are 500,000 students currently enrolled at university in the UK, how many of these are likely to watch more than 2 hours of television per day?
[10 marks]

(c) In a national survey of 3000 retired people, 48% reported that they watched more than 2 hours of television per day. Use a significance level of 0.01 to test if the proportion of retired people watching more than 2 hours per day is greater than that of the students in (b). Comment on your answer.
[10 marks]

3. 

(a) Data on birth rates (the number of births per 1000 population) and the income ratio (the ratio of the income share of the richest 20% to that of the poorest 20%) are reported below. Show that the correlation coefficient between the birth rate and income ratios is equal to –0.12 and test its statistical significance at the 5% level. What do you conclude about the relationship between birth rates and inequality?






[10 marks]

	
	Birth rate
	Income ratio

	Brazil
	19
	23

	Colombia
	21
	14

	Costa Rica
	20
	13

	India
	24
	5

	Mexico
	20
	17

	Peru
	22
	9

	Philippines
	26
	12

	Senegal
	35
	17

	South Africa
	25
	23

	Sri Lanka
	18
	8

	Tanzania
	38
	7

	Thailand
	15
	12


(b) The relationship between birth rates and GNP growth rates (in %) for the same 12 countries is estimated using OLS as follows: 


Birthi = a + bGROWTHi + uI
where the subscript i represents country i,  i=1-12. The following estimates are found:

	
	Coefficients
	Standard Error
	t Stat
	P-value
	Lower 95%
	Upper 95%

	Intercept
	40.71
	2.30
	17.68
	7.15E-09
	35.58
	45.84

	GROWTH
	-2.70
	0.59
	-4.59
	9.94E-04
	-4.01
	-1.39


with an R2 of 0.678. Sketch a graph that illustrates the position of the regression line and interpret this set of results in full, testing your findings where relevant. 
[15 marks]  

(c) Show how the test of the statistical significance of b is related to the test of the significance of the overall regression in this case. 
[5 marks]

(d) A regression of birth rates on GNP per capita, for the same 12 countries, gives an R2 of 0.07. Interpret this and test for statistical significance. Based on your findings in parts (b) and (d), explain which model you think is more useful for understanding variation in birth rates. 
[5 marks]

4.

A student wants to test if residents in different towns along the Sussex coast are more environmentally friendly than others, and conducts a number of experiments in Brighton, Lewes and Worthing, about car-sharing, fuel type purchases and recycling.

(a) She first observes how many private cars carry passengers from a sample of 100 cars in each location during a week-day morning rush hour. Use her results, shown below, to test her hypothesis.
[10 marks]

	
	Number of cars with at least 1 passenger

	Brighton
	45

	Lewes
	37

	Worthing
	41

	Total
	123


(b) The student then observes the type of fuel purchased by private car drivers at a central petrol station in each location – diesel (which she considers as being most environmentally damaging), unleaded and super unleaded (least environmentally damaging). Use the data, reported below, to test her hypothesis.
[10 marks]

	
	Diesel
	Unleaded
	Super Unleaded
	Total

	Brighton
	50
	110
	40
	200

	Lewes
	40
	25
	35
	100

	Worthing
	5
	60
	10
	75

	Totals
	95
	195
	85
	375


(c) Finally, she observes over a 7 day period how many shoppers, from a sample of 100, at a leading supermarket in each location, use their own shopping bags instead of the free plastic carrier bags. Use the Excel output, shown below, that she obtains from her data to test her hypothesis. 
[10 marks]

	Groups
	Count
	Sum
	Average
	Variance

	Brighton
	7
	232
	33.14
	3.14

	Lewes
	7
	120
	17.14
	12.48

	Worthing
	7
	201
	28.71
	47.24

	
	
	
	
	

	ANOVA
	
	
	
	

	Source of Variation
	SS
	
	
	

	Between Groups
	955.52
	
	
	

	Within Groups
	377.14
	
	
	

	
	
	
	
	

	Total
	1332.67
	
	
	


(d) Discuss what overall conclusions you draw from the analysis in parts (a), (b) and (c)?  
[5 marks]
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