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KING FAHD UNIVERSITY OF PETROLEUM & MINERALS, DHAHRAN, SAUDI ARABIA
DEPARTMENT OF MATHEMATICS

STAT 502: Statistical Inference
Term 211, First Major Exam, Saturday October 16, 2021, 09:00 AM

Name: So{wh own ID #:

QI1: For a random sample of size n drawn from the probability density function:
a—1
f) === 0<x<p.
Assuming f to be a known constant, derive the Maximum Liklihood Estimator (MLE) for the unknown
parameter a. Also verify whether the likelihood function has been maximized at the value of & that you

chose.
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Q2: Age of the car is an important factor for the car buyers. Suppose that the age of car is uniformly

distributed over the interval (6 — 1,8 + 2), where 6 is the unknown parameter. Suppose that
| £ T p— Y,. denote a random sample of car ages.
a) Show that Y is a biased estimator of 8. Also compute the Bias of Y.
b) Using mean square error, show that Y is inconsistent with 6.
c) Find a function of Y that is an unbiased estimator of 8. Is your new estimator consistent with 6?
For checking consistency, use the same method as in part (b).

_2
Note: For a Uniform random variable X, f(x) = ﬁ; a<x<b EX)= aTer and Var(X) = (blg)
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Q3: Suppose X4, X5, ... , X, denote a random sample from Geometric distribution with density function

f(x;) =6(1—-6)*1;x =1,2, ... Derive a sufficient estimator o’fl/H. Is your estimator unbiased? If not,

suggest a linear function of sufficient estimator that is also unbiased.
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Q4: Suppose X1, X5, ... , X, denote a random sample from the probability density function:

2x _ﬁ
f(x) =—e a;x> 0.

Find minimum variance unbiased estimator of a. Also find the variance of your estimator.
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[Extra Page]

Good. Luck



