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1. (8 marks) Differentiate the following functions with respect to x.
a. (2 marks) f(x) = 1/(x%)
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2. (4 marks) Solve the following: "
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b. (2 marks) [/

3. (6 marks) Let X be a continuous random variable with a probability density function f(x) = 4x3/255
where 1 <x <4.

a. (2 marks) Compute P (2 <x <3)
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b. (2 marks) Find the cumulative distribution function of x, F(x).
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c. (2 marks) Find the probability density function of Y where Y = 1/x.
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4. (9 marks) Suppose that X and Y are two random variables with joint density f(x,y) = 6x*y where
0<x<land0<y<l1,

a. (3 marks) Briefly explain whether X and Y are mdependent

P ) ﬂg,zg‘j,,aﬁ % ﬁ} Zx

G ”J\Ux é‘j[._— -2:1

Mote dw\ SR A Tm V(29)= 6xY= F¥g)

ey R '\w(qm%mv

b. (3 marks) Find the conditional mean and the conditional variance of X given Y=1/2.
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c. (3 marks) Calculate the P (Y > 0.5 | X =0.75).
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5. (6 marks) Suppose that X1, X2, X3, X4 is a random sample from a normally distributed population
with mean (p) and variance (c2). The observations in the sample are independent and are sorted in
ascending order where X is the smallest observation and X4 is the Targest. compare between the
following estimators, which one will you choose? Explain.

i X=112) X1+ (1/2) X,
i X=(/4) X1+ (1/4) Xz + (1/4) X3 + (1/4) Xa.
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6. (14 marks) The risk management department in a major bank wants to estimate the average
monthly losses on the bank’s mortgage portfolio. The monthly losses on the portfolio, in millions
of dollars, over the past twelve months are given in the following table.:

Jan. | Feb. [ Mar. | April [ May |June |July | Aug. | Sept. | Oct. | Nov. | Dec.
10 2 5 8 7 1 15 7 3 4 9 11

a. (2 marks) Calculate the sample average.
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b. (2 marks) Calculate the sample variance.
T
5’L: < Cy_%) I 204, 7147 - |, 42879
M1 U

¢. (2 marks) A senior analyst in the team assumes that losses are normally distributed and are
independent. Bstimate the population mean and the population variance.
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d. (2 marks) Compute the probability that losses would exceed 15 million dollars in a given
month,
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e. (2 marks) Test the following with 99% confidence, explain your choice of the constructed
statistic and demonstrate your answer graphically.
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f. (4 marks) Another senior analyst questioned the assumptions of normality and indepeln ence
of the monthly losses. Discuss the consequences on your answers in parts (c, d, and €) in the
case the losses are not normally distributed and are dependent.
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