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weekly scheduled contents
Week 1: Probability and Distribution: Random Variable and Transformations ~ Mean, Variance, Delta Method
Week 2:  Probability and Distribution: Some Commonly Used Distributions
Week 3: Point Estimation: Method of Moments
Week 4: Point Estimation: Maximum Likelihood Estimator (M.L.E)
Week 5:
Week 6:  Point Estimation: Asymptotic theory for method of moment estimator and M.L.E
Week 7:  Data reduction: Sufficient and Complete statistic
Week 8:  Data reduction: Unbiased, Efficiency and Mean Square Error
Week 10: Data reduction: Rao-Blackwell theorem, Cramer-Rao inequality and UMVUE
Week 11: # ¢ ¥
Week 12: Hypothesis testing: Type I error, Type Il error, and P-value
Week 13: Hypothesis testing: Neyman Pearson Lemma
Week 14: Hypothesis testing: UMP test and examples
Week 15
Week 16: Hypothesis testing: Likelihood Ratio test and examples
Week 17
Week 18: # % ¥
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Example:

Le Cam and Neyman (1967) studied rainfall amounts from storms. They
obtained rainfall amount data. Let us denote x,, -, x5,-, asthe 227
rainfall amounts.
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Q: We may model the rainfall amount data as 1.1.d Gamma distribution.
['(ec,A). How to find a particular Gamma distribution that can best fit the
observed data? (1.e. a=? A =7)

e L

e Alot of N items, n (n < N) of which are sampled randomly and determined
to be either defective or nondefective.

— p: proportion of the N items that are defective (parameter)
— p: proportion of the n items that are defective (observed data,
the distribution of p depends on p)
e For any lot, the manufacturer has two possible actions:
— sell the lot, for a price $M with a guarantee that if p > py the manu-
facturer will pay a $P penalty,
— junk it at a cost $C.

e The loss function is State of Nature | Sell Junk
P < po —S$M  $C
pP>po $pP  $C

Question:
For best profit, how to make a decision (sell or Junk) based on the observed data p ?
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