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THE UNIVERSITY OF SUSSEX

BA and LLB FIRST YEAR EXAMINATION 2005

STATISTICS FOR ECONOMISTS

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

Candidates are permitted to use approved calculators

Statistical tables and a formula sheet are provided

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

------------------------------------------------------------------------------

SECTION A

ALL CANDIDATES MUST ANSWER QUESTION 1

1. 
(a)
The data below shows weekly income in pounds (£) of 10 families in Lewes.   
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(i) Find the mean, median and mode of income received. Comment on your results. 






 (4 marks)

(ii) What is the 50th percentile? What is the 30th percentile?
   (4 marks)

(iii) Calculate the value of the sample standard deviation
  (4 marks)

(iv) Calculate the range, and use this to calculate an approximate estimate of the sample standard deviation. Explain why this approximation may not be accurate in this case. 




 (3 marks)


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

	Country
	Gini

	A
	0.339

	B
	0.250

	C
	0.250

	D
	0.305


(i) Interpret and compare the Gini coefficients for countries A and B.  Sketch Lorenz curves to illustrate your answer.      (4 marks)



(ii)
What do the Gini coefficients for countries B and C say about 





distribution of income in these two countries? 

  (4 marks)




(iii)
Data on income shares for another country, Z, are shown in the table 

below. Calculate the Gini coefficient for country Z and compare it to that of country D. 





   (7 marks)

Decile Shares in Percentages  for Household income in Country Z

	Decile
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Share
	2.7
	5.2
	5.6
	8.0
	8.5
	10.2
	11.0
	11.5
	14.3
	23.0


SECTION B

ANSWER ANY TWO QUESTIONS FROM THE FOLLOWING THREE

2.
The table below shows responses, by gender, of a sample of  900 adults in the UK  who were asked whether or not they had a university degree.

	
	Male
	Female

	Degree
	20
	50

	No degree
	380
	450



(a)
What is the probability that an individual selected at random:



(i)
is male?






    (1 mark)



(ii)
has a degree?






    (1 mark)



(iii)
is either male or has a degree?



   (2 marks)



(iv)
has a degree conditional on being female?


   (2 marks)



(v)
has a degree conditional on being male?


   (2 marks)

(b) Based on the data the 2001 UK Population Census, the Department for Work and Pensions reports that there are 3.5 million people with degrees out of a total population of 59.6 million. Use a significance level of 0.05 to ascertain whether the sample proportion of people with degrees is statistically different from the population proportion. Comment fully on your answer.
 (8 marks)

(c) People log on randomly and independently to a government web page providing advice on financial support for university students. The mean “hit”  rate is 2 people per minute. What is the probability of:



(i)
less than 2 hits per minute?



 
   (3 marks)



(ii)
no hits in a whole hour?




   (3 marks)

(iii)
at least one hit in a whole day?
       (3 marks)

(d) Historically the average score of applicants on an entrance exam to a University degree programme is 48 points and the standard deviation is 8. The scores are known to follow a normal distribution.



(i)
What is the probability that the score for a randomly selected applicant is between 45 and 55? 
                                                               (4 marks)



(ii)
The University wishes to select only the best applicants. What threshold score should the University set to ensure that only the top 25% of applicants are accepted?                                               (6 marks)

3. The average annual spending on food for a random sample of 10 rural households in a developing country was $1200 with a standard deviation of $150.

(a)
Construct and interpret a 95% confidence interval for the mean of rural food expenditure.
[5 marks]

(b)
It is known that the population mean of rural food expenditure is $1250. Use a significance level of 0.05 to test if average spending by the rural households in the sample is statistically less than the rural population average.
[5 marks]

(c)
If the population standard deviation of rural expenditure is known to be $75, how would your answer to b) above change?
[5 marks]

(d)
It is thought that household expenditure on food is related to household size. The average household size in the sample is 5 people, with a standard deviation of 2. The sample covariance between household expenditure and household size is calculated to be 250. Calculate and interpret the Pearson Product Moment Correlation Coefficient and test, using a significance level of 0.05, if there is a statistically significant correlation between household expenditure and household size.
[5 marks]

(e)
A simple linear regression model is estimated using OLS, as follows: 
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where Yi is household expenditure on food and Xi is the number of people in each household, i. Use the Pearson Product moment correlation coefficient to calculate an estimate of the slope coefficient, b, and interpret  it.
[5 marks]

(e) Households in the survey are ranked by their expenditure on food and by the number of hours per week spent working. The following table shows the ranking.

	Household 
	Ranking by food expenditure
	Ranking by hours worked

	1
	9
	8

	2
	7
	9

	3
	8
	7

	4
	2
	1

	5
	4
	3

	6
	3
	2

	7
	1
	6

	8
	5
	5

	9
	6
	4

	10
	10
	10




Calculate and interpret the Spearman Rank correlation coefficient. [5 marks] 

(f) Use a significance level of (=0.05 to establish if there is a statistical difference in household rankings between food expenditure and hours worked. [5 marks]

4. 
A researcher wishes to test whether earnings are related to work experience and education. Data on eight individuals are collected in a random sample, shown below.

	Individual
	Annual earnings (£)
	Ln Annual earnings
	Years of experience
	Years of Education

	1
	27000
	10.20
	32
	12

	2
	8000
	8.99
	6
	11

	3
	34000
	10.43
	36
	13

	4
	25000
	10.13
	28
	14

	5
	18000
	9.80
	8
	15

	6
	23000
	10.04
	12
	14

	7
	38000
	10.55
	50
	17

	8
	19000
	9.85
	12
	12


A simple linear regression model is estimated using OLS, as follows: 
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  [regression 1]

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

(a)
Show that 
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=9.42 and 
[image: image4.wmf]b

ˆ

= 0.02513 and interpret these coefficients.  
[8 marks]

(b)
The sum of squared errors (SSE) is calculated to be 0.522. Show that the R2 of regression 1 is equal to 0.684, and the adjusted R2 is equal to 0.631. Interpret these two statistics. 
[6 marks]

(c)
Show that the standard error of 
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 (sb)=0.007.
[6 marks]

(d)
Use a significance level of 0.05 to test if 
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is different from zero.   
[5 marks]

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

ln
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 [regression 2]

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

ln
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        (0.835)   (0.008)     (0.067)


Regression 2 has an R2=0.732 and an adjusted R2=0.624.

Interpret the results for regression 2, and compare the results of regression 2 with those for the simple linear model, regression 1. 
[10 marks]
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