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Answer all questions.

(1)
(a) The probability density function of a random variable Xthat follows a normal distribution is
given by
1 _.1 xX—p 2
fx(x;[l,O'z): eZ(a) ; —0<x < 4w
2ma?
Let X5X5, 00 vus X, denote arandom sample from the above population.

Derive moment estimators for the mean and the variance of the above distribution.
(b)  Past experience has indicated that the time required for a beginner to become proficient with
a particular function of new software product approximately follows a normal distribution.

Time took to become proficient with this particular function of new software product for 15
randomly selected beginners are given bellow in minutes.

43.64 39.48 60.78 67.63 68.2
63.7 62.83 52.94 46.92 95.61
60.75 §7.1 68.67 41.35 62.66

() Using Part (a), estimate the mean time and the standard deviation of the time (in
minutes) required for a beginner to become proficient with the particular function of
new software product.Estimate the mean square error of the estimate for the mean
time, given by you in part (i).




(ii) Find the sample size necessary to estimate the average time required for a beginner to
become proficient with the new software to within an error bound of 5 minutes, with
95% confidence.

)

The random variable X denotes the lifetime of a certain type of battery. The probability density function
of Xis given by

f(x,a)zc—ie(—?x) ; a>0, x>0

and the moment generating function of X'is given by

1
My(t) = (1-at)™ ! ; t<E

L6t XpsXoowns X, denote lifetimes of n randomly chosen batteries from the above population.
(M) Find the mean of the above distribution.
(ii) Derive Maximum likelihood estimator for @ . Is the estimator derived by you an

unbiased estimator for a? Justify your answer.
(iii) A sample drawn from the above distribution is given in the following table. Using

Part(ii), estimate «. .

0.67 0.17 0.31 1.70
1.07 0.32 1.64 0.19
0.48 0.97 0.04 0.79
0.66 1.48 1.76 4.64
0.25 1.40 1.44 0.99

(iv) Estimate the root mean squared error for the estimated mean calculated in part (iii).




