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1. (4 marks) Simplify the following expressions.
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c. Find %,where y=Ln(X*+5X)
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d. Find _gyx_ where y = (X +5)(X2 +3X -10)
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2. (4 marks) The population mean and variance of the random variable X are u and o2, respectively.

The sample mean is given by X = —I—Zx,. .

i=1

a. Show that the sample mean is an unbiased estimator of the population mean.
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b. Show that as the sample size increase, the sample average become a more efficient estimator.
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3. (6 marks) Let X be a random variable with a probability density function (PDF) given by

f(x)={ cx ,if|x|£l

0, otherwise
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4. (2 marks) Consider a sample of (n) observations withdrawn independently from a normally
distributed population with mean (u) and standard deviation (c). Compare the following two
estimators, which one would you recommend to estimate the population mean?

0. x=) wx,  wherew=1/j;
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5. (10 marks) Let X and Y be two continuous variables with a joint PDF given by

(5= 6xy,0<x<L; 0<y<x
’ 0, otherwise

o f(j} /{)fxaei(— /‘j[ J~§§7[l—‘j]

a. Calculate E(X|Y). I
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b. Calculate Var(X|Y).
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6. (10 marks) The data file assignment.xlsx contains the grades for 33 students on assignment 1 (X;)
and assignment 2 (X,). Let d, =X, — X, be normally and independently distributed with a mean

and variance of u and o?, respectively.

a. Calculate £ (d)

b. Calculate var(d) A

c. State the appropnate null and altemaﬁve hypotheses to test whether the performance on the first
assignment is better. .

d. Briefly explain whether a - or Z-tgést is more appropriate.
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e. Perform the appropriate test at|the 2.5-percent level of significance and briefly explain your
conclusion. 1
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