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1.

Let X1, X5, , X,, be a random sample from the following probability density function

(pdf) -
fx (z]a,b) = abx®! (1 =2 Ly, (7), (1)

where a > 0, b > 0. Obtain the k-th moment of the distribution. If a > 0, b > 0 in (1)
are both known, then how would you draw a random sample of size 11 from (1) using
a direct method?

649 = 15]
Let X1, X5, -, X, be a random sample from the distribution with pdf given by

1
[ (|01, 02) = m[wl,oz) (@); 01 <02 € R

Obtain mazimum likelihood estimators (MLE) for 6, and 0.
[10]

Let Xi, Xo, X3 be independent Poisson()\;) random variables, \; > 0, i = 1,2, 3. Let
Y1 = X1 + Xy and Yy = X + X5. Let further V = Iy (Y1) and W = Iy (Y2) . Find
Pyw, the correlation coefficient between V' and W.

[10]
Let X1, X5, , X, be a random sample from N(u,0?) where o2 is unknown. Derive
the likelihood ratio test (LRT') for testing the hypotheses
Hy: o= pg versus Hy @ # .
Also obtain the p-value.
[10]

. Let X be the number of defects in printed circuit boards. A random sample of n = 60

printed circuit boards is taken and the number of defects recorded. The results were
as follows:

No of defects | O 1|23
Observed Frequency | 32 | 15 |9 | 4

Does the assumption of a Poisson distribution seem appropriate as a model for these
data? Take o = 0.05. Also obtain the p-value.

[15]



