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What is the Weak Law of Large Numbers? How to use it? (10%)

Let A and B be events in a Sample space. Prove or disprove the following statements.
(2) IFP(A)=0, then A and B are independent. (5%)
(b)If P(A)=1, then A and B are independent. (5%)

. Arandom variable X has the probability density function f ®=2g +h x»

0<x <1, withmean z=1.(1) Find a and b. (2) Find also E(X) and Var(X). (10%)

. What is the Central Limit Theorem? ~What are the assumptions for the Central

Limit Theorem? (10%)

. What is the Chebyshev’s Inequality? How to use it? (10%)

. Find the relationships among Hypergeometric distribution, Binomial distribution,

And Poisson distribution. (10%)

. Suppose that a random sample of size n=100 is sampled from a normal population -

with unknown mean x and variance o’ =2500. The goal is to test H,u=60
against [f :x>60 at2.5% significance level. If the sample mean X =65 is
observed, what is the p-value and your conclusion? ( P{Z > 2}~ 0.025, P{Z >1}~0.16,

where Z stands for the standard normal random variable.) (10%)

. Let X have a uniform (0, 1). Find the probability density function (pdf) of

Y=-log Xand E(Y). (10%)

. Given an example of a random variable whose expected value does not exist.

(A formal prﬁof isnecessary) (10%)

(10%) ' .

A test of independence is to be performed. The table has 5 rows and 4 columns.
Whét is the degree of freedom?

Given a distribution which has the same meén and variance.

What’s the meaning of “Coefficient of Correlation”?

In skewed-right distributions, what is the relationship of the mean, median,
and mode?

‘When using the chi-square goodness-of-fit test, a statistician needs to make

certain that none of the expected frequencies are less than
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