
MADRAS SCHOOL OF ECONOMICS
UNDERGRADUATE PROGRAMME IN ECONOMICS (HONOURS) [2023-26]

SEMESTER 3 [JULY – NOVEMBER, 2024]

REGULAR END TERM EXAMINATION, NOVEMBER 2024

Course Name: Statistics for Economics, Course Code:CC08

Duration: 2 Hours Maximum Marks: 60

Instructions: For part A write short answers (most preferably a single word,/single number/single
sentence). For part B, writing relevant formulae and quoting correct definitions helps me give you part
marks. For the essay question, creative writing is prohibhited. Draw your inferences from established
sources like surveys, research journals and textbooks instead of social media, blogs and wikipedia.

Part A: Answer all questions (1 mark x 10 questions = 10 marks)

1. State the definition of conditional probability of events.

2. If f(x) is the pdf of a random variable, then can there be an x so that f(x) = 2024? Explain.

3. If X1, X2 i.i.d Bernoulli(1/2) random variables then what is the distribution of |X1 −X2|?

4. What is the use of a p-value?

5. What is the distribution of
Y − µ
S/
√
n

if Y1, Y2, . . . , Yn are drawn from i.i.d Normal(µ, σ2)?

6. If FX,Y (x, y) is the cdf of two random variables where X and Y are exponential(λ) distributed,
but not independent, then what is the value of lim

y→∞
(1− FX,Y (x, y))?

7. State Chebyshev inequality precisely.

8. I’ve noticed that taxis drive past Ranjith Road on the average of once every 40 minutes. Which
distribution will you use to model the time spent waiting for a taxi?

9. Let p be a real number such that 0 ≤ p ≤ 1.What is another name for a Binomial(1, p) distribu-
tion?

10. If X ∼ Poisson(λ), then what is the mean of eX?
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Part B: Answer any five. (5 mark x 10 questions = 50 marks)

11. Answer part (a) using bullet points and the second subpart should be an essay that is less than
200 words. You will lose marks if the essay is longer than 200 words.

(a) [3 marks] Write down all the statistical assumptions of the simple linear model for regression.

(b) [7 marks] What are the potential pitfalls of running a regression analysis in economics
and finance? Make sure to write precise objections and illustrate actual examples with
references.

12. You roll a fair dice n times. Let Sn denote the number of ones in n rolls.

(a) [2 marks] State the central limit theorem.

(b) [2 marks] Argue that Sn is binomially distributed. Compute mean and standard deviation
of Sn.

(c) [6 marks] Approximate the probability Pr{980 ≤ S6000 ≤ 1020}.

13. Suppose
fX,Y (x, y) = c/2, 0 ≤ x ≤ 2, 0 ≤ y ≤ 1.

and 0 elsewhere.

(a) [2 marks] Given that the function fX,Y is a joint density function, what is the value of c?

(b) [3 marks] Compute and identify the marginal distributions.

(c) [2 marks] What is the covariance between X and Y ?

(d) [3 marks] Compute the probability Pr{X > 2Y }.

14. Suppose Y1, Y2, · · · , Yn are iid samples from normal distribution with mean µ and known variance
σ2.

(a) [3 marks] Show that the maximum likelihood estimator µ̂n is the sample mean.

(b) [2 marks] State linearity of expectation and show that µ̂n is unbiased.

(c) [2 marks] State the weak law of large numbers and show that µ̂n is consistent.

(d) [2 marks] State the Cramer-Rao bound and show µ̂n the most efficient estimator.

15. Answer the following questions:

(a) [3 marks] A public health survey is being planned in a large metropolitan area for the
purpose of estimating the proportion of children, ages zero to fourteen, who are lacking
adequate polio immunization. Organizers of the project would like the sample proportion
of inadequately immunized children, Xn , to have at least a 98% probability of being within
0.05 of the true proportion p. How large should the sample be?

(b) [3 marks] Revenues reported last week from nine boutiques franchised by an international
clothier averaged $59,540 with a standard deviation of $6860. Based on those figures, in
what range might the company expect to find the average revenue of all of its boutiques?

(c) [4 marks] A sample of size 1 from the pdffY (y) = (1 + θ)yθ, 0 ≤ y ≤ 1, is to be the basis
for testing

H0 : θ = 1

versus

H1 : θ < 1.

The critical region will be the interval y ≤ 1
2 .

i. Find an expression for 1− β as a function of θ.
ii. What is the p-value for the observation y = 1/8.
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16. Answer the following questions:

(a) [4 marks] Show that uncorrelated Bernoulli random variables are independent.

(b) [2 marks] Compute the mean of the chi-squared random variable from the moment gener-
ating function.

(c) [4 marks] Portfolio turnover expresses the past year’s trading activity as a percentage of an
account’s average assets. The following table summarizes the performances of one hundred
mutual funds cross-classified according to portfolio turnover and annual return. Test the
independence assumption for α = 0.05.

Annual returns ≤ 10% Annual returns > 10%
Portfolio turnover ≥ 100% 11 10
Portfolio turnover < 100% 55 24

17. The relationship between school funding and student performance continues to be a hotly debated
political and philosophical issue. The data available is shown in Figure 1, showing the per-pupil
expenditures and graduation rate for 26 randomly chosen districts in Massachusetts.Use the
following values:

26∑
i=1

xi = 360,

26∑
i=1

yi = 2256.6,

26∑
i=1

x2i = 5365.08,

26∑
i=1

xiyi = 31402,

(a) [3 marks] Compute sample means, sample variance of x and sample covariance.

(b) [2 marks] Use the OLS minimization criteria to find the optimal slope b and the intercept
a.

(c) [2 marks] Suppose s = 11.78848 where s is the unbiased estimator of variance. Estimate
the slope with 95% confidence level under the usual assumptions of simple linear model.

(d) [3 marks] What does your answer to previous part imply about the outcome of testing
H0 : b = 0 versus H1 : b 6= 0 at the α = 0.05 level of significance?How would you summarize
these data, and their implications, to a meeting of the state School Board?
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Figure 1: Graduation rate and spending per pupil
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Table A.1 Cumulative Areas under the Standard Normal Distribution

0 z

z 0 1 2 3 4 5 6 7 8 9

(cont.)
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Table A.1 Cumulative Areas under the Standard Normal Distribution (cont.)

z 0 1 2 3 4 5 6 7 8 9

Source: From Samuels/Witmer, Statistics for Life Sciences, Table 3, p. 675, © 2003 Pearson Education, Inc.
Reproduced by permission of Pearson Education, Inc.
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Table A.2 699

Table A.2 Upper Percentiles of Student t Distributions

0 tα, df

Area = α

Student t distribution
with df degrees of freedom

α

df 0.20 0.15 0.10 0.05 0.025 0.01 0.005

(cont.)
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Table A.2 Upper Percentiles of Student t Distributions (cont.)
α

df 0.20 0.15 0.10 0.05 0.025 0.01 0.005
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Table A.3 Upper and Lower Percentiles of χ 2 Distributions

Area = 1 – p

�   distribution with
df degrees of freedom

�2
p, df

2

0

p

df 0.010 0.025 0.050 0.10 0.90 0.95 0.975 0.99


