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1. (10 marks) Differentiate the following functions with respect to x.

a. (2 marks) f(x) = 5x3

b. (2 marks) f(x) = In (x* + 3x?)

c. (2 marks) f(x) = e*’

d. (2 marks) f{(x) = x? In(x?)

e. (2 marks) f(x) = e¥/x



2. (6 marks) Consider the following functions:

i y=5+3x x>0,
ii. y=x2+10x x>0.

a. (2 marks) What are the slopes of the functions? Plot each function in a separate graph and indicate
the slope on your graphs.

b. (2 marks) Compare the reaction of (y) to a one unit increase in (x) in both cases.

c. (2 marks) For each function, find the value of (x) that would minimize (y).
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3. (8 marks) Consider the function f{x)= ¢ where 1< x <10.

a. (2 marks) Find the value of (c) that would make f(x) a proper probability density function.
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c. (2 marks) Compute Var(x). '~ TR 999
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d. (2 marks) Find the cumulative distribution function of x, F(x).
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4. (4 marks) Let X be a continuous random variable with a probability density function f(x) = 3x%/8
where 0 <x <2,
a. (2 marks) Compute P (3/2<x<2)
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b. (2 marks) Compute P (x < 1/4) 0. 2%
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5. (8 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. (4 marks) Briefly expla\in whether X and Y are independent.
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b. (4 marks) Find the conditional mean and the conditional variance of Y given X=3/4.
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6. (6 marks) Suppose that Aj, Az, A3, A4 is a random sample from a N (p, 62) population, compare
between the following estimators, which one will you choose? Explain.

i A=(1/2)A1+ (1/4)A2 + (1/6)As + (1/8)As,
i A=(1/4) A+ (1/4)A2 + (1/6)As + (1/3)As,
i A=(1/4)A1+ (1/49)A2 + (1/4)As + (1/4)As,
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7. (8 marks) An investor believes that the daily return on one particular stock is normally distributed
with mean p and variance o and she proceeded by collecting 1000 random observations. Let X
be the stockreturnand X = 1/N XV Xi. Also note that Y:¥ Xi =150 and ¥ (Xi — X )% = 900.

a. (2 marks) Estimate () by an unbiased estimator.
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b. (2 marks) Estimate the population variance (c?) by an unbiased estimator.

c. (2 marks) Test the following with 99% confidence, explain your choice of the constructed
statistic and demonstrate your answer graphically.
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d. (2 marks) Transaction cost is a significant fixed cost incurred by the investor. Her proﬁt,'
therefore, is given by the following function:

©=200(1+p) — 50.
Test if the investor would make positive profit on average.
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