1 MATHEMATICAL BACKGROUND

1.1 Linear Algebra

Exercise 1.1. Find the inverse of the following matrices.
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Exercise 1.2. Find the determinant of the following matrix.
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1.2 Basic Statistics 1 MATHEMATICAL BACKGROUND

1.2 Basic Statistics

In this course, the mostly used concepts from your basic statistic courses are the results of transforming
random variables. They are listed below.

Theorem 1.3. Let X ~ N (u,0?), then

(% “)2 ~x(1)
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Theorem 1.4. Let Vi,Va,..., Vq be i.i.d. random variables where V; ~ x%(k;),i = 1,2,...,n, then

V1+V2+~-+Vn~x2<2ki)
i=1
Theorem 1.5. Let Z (N ){0,1) and V ~ x2(k) be independent, then

Tpo - _z
P = t(k)

Theorem 1.6. Let Vi ~ x2(k1) and Vo ~ x*(k2), then
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In statistics, tests and estimations are often based on the above theorems, and STAT3008 is no exception.
You may find plenty of application of them in the construction of confidence intervals and tests very
soon.

Exercise 1.3. Prove Theorem 1.4.
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Exercise 1.4. Provide an example of hypothesis testing and explain the philosophy of a test.
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