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Q1. (12 marks) Simplify the following expressions.
1A) (8marks) Find % , Where
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1B) (4 marks) Slmphfy the fo(llowmg expressions.
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Q2. (8 marks) Consider X and Y are two random variables having a joint probability density function

2A) (2 marks) What does the Law of Iterated Expectations state about their relationship? Write its
definition. Write the mathematical expression when X and Y are discrete random variables, and when
X and Y are continuous random variables.
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2B) (2 marks) Prove the Law of Iterated Expectations for X and Y, assuming that X and Y are
continuous random variables and have a joint probability density function (pdf) f{x.3).
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2C) (4 marks) Let X be a continuous random variable with a probability density function (pdf)
ftx) = 3x°/8 for 0 < x <2. Compute: ‘
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Q3. (4 marks) The random variable Z is a linear combination of two other random variables, X and ¥,
Z=aX+bY where  E(X)=uy, var(X)=0y}, E(Y)=p, and var(Y)=o;.

3A) (2 marks) Find the expectations of Z, E(Z).
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3B) (2 marks) Find the variance of Z, Var(Z).
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Q4. (12 marks) Suppose X and Y are continuous random variables with a joint probability density
function (pdf) of f (x, y):% for 0Sx<y<2and f{xy)=0 otherwise. Note that the values of X are
less than or equal to the values of Y.
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4B) (2 marks) Find the marginal pdfs of X and Y. e ==,
- 9t z¥ E(Q’— "%j Ny
[ (0= | L& aﬂ'f:l 4 [t Al A
= e
£ X ), j/L
A e L M
fLo)= Sa N L’L} g o2t
1/ o
0
L7 %
4C) (2 marks) Find P(X < %). 7 | Ty A 'q‘} .
) [
P(‘)(‘—’%,) &
4 | BN b 625 2 0. 4375
S 7

4D) (2 marks) Find the cumulative density function (cdf) of Y.
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4E) (2 marks) Find the conditional probability P(X<"2 [Y=1.5). Are X and Y independent?
. (1,9)
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4F) (2 marks) Find the expected value and variance of Y.
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Q5. (10 marks) A researcher draws a random sample Y, ¥, and ¥, from a N (,u, ) population. She
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is deciding between two estimatorsof y: ¥ =—Y +-Y,+-Y, and Y =—Y, +-Y, + Y,
5A) (2 marks) Prove that

Y is a linear unbiased estimator. : ‘ _
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5D) (2 marks) Calculate the variance of ) 4
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5E) (2 marks) Briefly explain which estimator is better.
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Q6. (12 marks) The average amount of studying required to get high grades in a course like Statistical
Methods II is 6 hours per week outside of class. A professor randomly selects eight students from his
class and finds that they are studying 1, 3, 4, 4, 6, 6, 8 and 12 hours, respectively.

6A) (2 marks) State the null and alternative hypotheses appropriate with testing whether students are
studying an average of six hours per week for Statistical Methods I1?
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6B) (2 marks) Briefly explain whether a ¢- or z-statistic is more appropriate.
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6C) (2 marks) Calculate the test statistic.
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6D) (2 marks) Assume that the critical values associated with a 0.10 level of significance are +1.895.
Briefly explain your conclusion. /i1l siwe Ry Uy =6 41 44
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6E) (2 marks) Construct a 90-percent confidence interval.
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6F) (2 marks) Briefly explain whether your answer in (6E) supports or contradicts your conclusion in (6D).
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