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1. Let X3, X5, -+, X,, be independently and identically distributed (iid) with the proba-
bility density function (pdf) given by
flxr) =(1+1)2 Loy (x), T > 0.

(a) Find T, mazimum likelihood estimator (mle) for T.

(b) Also find T,,om, method of moments (mom) estimator for 7.
6+ 4 =10]

2. The Cauchy distribution has been extensively used, among other disciplines, in physics.
Let us consider Cauchy distribution, C (u, o) with parameters y € (—oo,00) and o > 0
having probability density function (pdf) given by

fel, o) = L se(-x00), 1)
o [1 + ((w;_u)> }
a) Check that f(z|u, o) in (1) is indeed a pdyf.
b) Find the median, mean and mode of the Cauchy distribution (1).
)
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(c) Find the first and third quartiles of the Cauchy distribution (1).

(d) How would you estimate the parameter u of the Cauchy distribution (1) based on

a random sample X, X, -+, X, of size n, from (1)7
(e) If U is uniform on (0, 1) then find the distribution of W = tan [r (U — 1)] .

2

(f) Suppose we can draw observations from uniform distribution on (0,1). Explain,

using the answer to (e), how you would draw observations from the Cauchy
distribution C (—10,5) .

34+946+3+5+4=30

3. Let (X1,Y1),(Xs,Ys), -+ ,(X,,Y,) be a random sample from the distribution with
following bivariate density function.
1
fxx (‘737 y) = a[(O,d) (JJ) [(xQ,x2+c) (y)
where ¢, d are positive numbers.
Let V = %E?lei and W = %Z?zlYi. Find p, ., the correlation coefficient between V'
and W. What happens as ¢ — 07
[12]
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4. Derive likelihood ratio test (LRT) for testing
Hy: 0 =10y versus Hy : 0 # 0,

based on a random sample X1, X, , X, from N (0,0?), 0 € (—00,00) and 02 > 0.
Here both the parameters # and 02 are unknown. Take level of significance o to be
10%. Give an expression for the p value for your LRT. How do you interpret the p
value? Find 90% confidence lower bound (CLB) for §. What do you understand by
90% CLB?

9+24+2+3+2=18§]

5. Number of defects in a printed circuit board is often found to follow Poisson distrib-
ution. A random sample of 60 printed circuit boards was selected from a production
process. Of the selected boards 32 had no defects at all, 15 had one defect each, 9 had
2 defects each and 4 had exactly 3 defects each. Do you think Poisson distribution
is appropriate to model the number of defects in a printed circuit board based on the
given data? Substantiate. Find the p value.

[20]



