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Jahangirnagar University
Department of Statistics and Data Science
Class Test on Statistical Inference I1

Course Code: STAT 401 Time: 60 min Total Mark: 20

Explain the concept of Fisher Information with usual notation. Let X3, X5, ..., X, be n independent
random observations from the exponential distribution with mean 5 Calculate the fisher’s information

under usual notation.
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Explzin the concept of M-estimator with its properties. Show that the maximum likelihood estimator

is a special case of an M-estimator.
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Explain elaborately the role of the Sensitivity Curve and Influence Function on Robust Statistics. For
finite samples estimate the breakdown point of mean and median using the usual notation.
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Explain the concept of Jackknife and Bootstrap sampling with the limitations of using these resampling

technigues.
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Distinguish between probability distribution and Sampling distribution with examples.

What 1s statistical inference? What are the different types of statistical inference? What are the

different methods of finding point estimators, explain one of them.

What is the necessity of hypothesis testing? Elaborate the procedure of Hypothesis testing and explain

the tvpes of errors can produce a test.

Let Xy,X,,...,X, be a discrete random sample from the Poisson (1), 2 > 0 distribution. with
parametric space 0 = A.
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Determine the MLE of the unknown parameter A.
In a random sample of 85 automobile crankshaft bearings, 10 have a surface tinish that is rougher than
the specific allow. Construct a 95% two-sided confidence interval for p,
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Suppose you Beta (5, 3) prior distribution on the probability € that a coin will visld a ‘head’ when

spun i a speciﬂed manner. The coin is independently spun 20 times, and *heads’ appear fewer than 4 times
Calcula (5]

late the posterior density along with its posterior mean.
A random sample of 1 students is drawn from a laige population, and their weights are measured. The average
weight of the n sampled stu dents is 100 pounds. Assume the weights in the population are normally

distributed with unknown mean and known standard deviation 30 pounds. Suppose the prior distribution is

normal with mean 150 and standard deviation 20. Derive the posterior distribution and calculate the 95%
posterior interval when n = 20, {5}
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