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THE UNIVERSITY OF SUSSEX

BA and LLB Second YEAR EXAMINATION 2006

STATISTICS FOR ECONOMISTS

Candidates MUST attempt Question 1 from Section A and any TWO Questions from Section B

Question 1 is worth 30 marks and each question in Section B is worth 35 marks

Duration: 2 hours

Candidates are permitted to use approved calculators

Statistical Tables and a formula sheet are provided

Unless otherwise stated use a significance level of 5% for all statistical tests.

SECTION A

ALL CANDIDATES MUST ANSWER QUESTION 1

1.
(a)
There are five athletes in a sports competition. Based on past performance and  

fitness tests, their probabilities of winning the race are calculated as follows: 




Athlete A: 0.45




Athlete B: 0.25




Athlete C: 0.15




Athlete D: 0.10




Athlete E: 0.05

What odds would you expect a fair bookmaker to give you on each of the five athletes?







[5 marks]

(b) In a normal distribution, we can estimate what percentage of values lie within a given number of standard deviations from the mean. Assuming we have a normal distribution of values, what percentage of values lie within plus or minus:

i) one standard deviation of the mean? 


ii) two standard deviations of the mean? 


iii)
three standard deviations of the mean? 


[3 marks]

(c)
If you are told that the distribution is not normal, what rule would you use to estimate the percentage of values within a given number of standard deviations from the mean, and what percentage of values would lie within plus or minus two standard deviations of the mean?

[2 marks]

/Turn over


(d)
The data below shows weekly spending on alcohol (in pounds) for a sample of 20 Sussex undergraduates.
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Using a class width of £1, beginning at £4, construct a table showing:


(i)
frequencies and relative frequencies of expenditure
[4 marks]

(ii)
cumulative frequencies and cumulative relative frequencies of alcohol



[4 marks]

(e)
The table below shows Gini coefficients for four industrialised countries.

	Country
	Gini

	US
	0.341

	Germany
	0.250

	France
	0.296

	Italy
	0.310




(i)
Interpret and compare the Gini coefficients for the US, Germany, France and Italy.
[2 marks]

(ii)
Data on income shares for the UK is shown in the table below. Calculate the Gini coefficient for the UK and compare it with those for the US, Germany, France and Italy.
[4 marks]

	Decile

Decile
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Share
	2.5
	5.0
	6.0
	7.0
	8.2
	9.5
	10.9
	12.7
	15.3
	22.9




(iii)

What is the relationship between the Lorenz curve and the Gini coefficient? Use a diagram to illustrate why the Gini coefficient not be a good guide to comparisons of inequality between countries.
[2 marks]



(iv)
What other measures of dispersion might be useful ways of  making inequality comparisons and why?
[4 marks]

SECTION B

ANSWER ANY TWO QUESTIONS FROM THE FOLLOWING THREE

2. (a) 
The table below shows smoking habits by gender for a sample of 1000 people aged less than 20.

	
	Men
	Women
	Total

	Smoke
	150
	250
	400

	Don’t smoke
	400
	200
	600

	
	550
	450
	1000



What is the probability that an individual selected at random is:



(i)
a woman?
[1 marks]



(ii)
a smoker?
[1 marks]



(iii)
a man and a smoker?
[2 marks]



(iv)
either a man or a smoker?
[2 marks]



(v)
a smoker conditional on being a woman?
[2 marks]



(vi)
a smoker conditional on being a man?
[2 marks]


(b)
A recent census of young people indicates that the proportion of young women smoking is 7/9. Test whether the sample proportion of female smokers in part (a) is statistically different from the population proportion.
[6 marks]


(c)
People arrive randomly and independently at the cash machine in Brighton station. The mean arrival rate is four people per minute. What is the probability of:

(i)
exactly one arrival in a twenty second period?
[3 marks]

(ii)
no arrivals in a fifteen second period?
[3 marks]

(iii)
at least one arrival in a fifteen second period?
[3 marks]

(d)
Historically the mean score in a statistics course is 63% with a standard deviation of 12, with scores following a normal distribution.

(i)
If the department wants no more than 20% of students to fail the course, what should the pass mark be?
[5 marks]

(ii)
What is the probability that a randomly selected candidate scores between 60 and 70%?
[5 marks]

/Turn over

3. An argument regarding the relative fitness of cricketers versus baseball players resulted in a study involving a random sample of 16 international cricketers and 12 professional baseball players. 
The mean score on a fitness test was 101 for cricketers and the estimated standard deviation was 12. The mean score on the fitness test for baseball players was 90 and the estimated standard deviation was 10.

(a) Construct 95% confidence intervals for the mean fitness scores for cricketers and baseball players respectively and interpret them.
[8 marks]

(b)
Based on the statistical evidence obtained in part (a) discuss whether you think cricketers are fitter than baseball players. Outline 
 a hypothesis test that could be used to formally test your conclusion.
               [6 marks]

(c)
The Baseball Association asked for further investigation, claiming that the researchers had picked the fittest cricketers for the study. All international cricketers were then subjected to the fitness test, resulting in a population mean score of 92. Test if the mean cricketer score in the sample is indeed statistically higher than the average fitness score for the population of cricketers.
                                                                                           [6 marks]

(d)
At the same time the sample of baseball players was enlarged to 50. The mean for this larger sample was estimated to be 96 with a standard deviation of 15. Calculate a new confidence interval for the mean fitness scores of baseball players and interpret it.  
[5 marks]

(e) The researchers were asked to examine whether baseball players fitness was related to their age. The following statistics are calculated from the sample of 50 baseball players:



Covariance between fitness and age = -300



Variance of age = 625



Variance of fitness scores = 225

Use this information to calculate a measure of the relation between age and fitness scores and test the hypothesis that fitness is related to age. Comment fully on your answer. 
[7 marks]


(f)
What would the estimate of the slope coefficient be in a simple linear regression of fitness score on age using the sample of 50 baseball players? [3 marks]

4.
A researcher wishes to test whether earnings are related to work experience. Data on eight individuals are shown below.

	Individual
	Weekly earnings in £ (Y)
	Ln Weekly earnings (lnY)
	Years of Work experience (W)
	Years of Education (E)

	1
	519
	6.25
	32
	12

	2
	154
	5.04
	6
	11

	3
	654
	6.48
	36
	13

	4
	481
	6.18
	28
	14

	5
	346
	5.85
	8
	15

	6
	442
	6.09
	12
	14

	7
	731
	6.59
	50
	17

	8
	365
	5.90
	12
	12


The simple linear regression model estimated with this data is

ln
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  [regression 1]


where lnYi is the natural log (log to base e) of weekly earnings and Wi is the number of completed years of work experience.

(a)
Show that 
[image: image2.wmf]a
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=5.47 and 
[image: image3.wmf]b
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=0.025 and interpret these coefficients.
[8 marks]

(b)
The sum of squared errors (SSE) is calculated to be 0.52 and the total sum of squares (TSS) as 1.63. Show that R2 =0.68 and adjusted R2=0.63 and interpret these results. 
[6 marks]

(c)
The standard error of 
[image: image4.wmf]b
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 (sb) is calculated to be 0.007. Test if 
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is statistically different from zero.   
[5 marks]

(d)
The researcher then also incorporates the data on years of education and estimates a multiple regression model as follows:

ln
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  [regression 2]

where Ei is completed years of education. The following estimates of the coefficients are obtained, with their standard errors shown underneath in brackets:

ln
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(0.84) (0.008) (0.068)

Regression 2 is found to have an R2 of 0.73 and an adjusted R2 of 0.62. Interpret fully the results for regression 2 and compare them with those for the simple linear model shown in regression 1. 
[10 marks]

(e) 
Test the null hypothesis that b=c=0 and interpret your answer. [6 marks]
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