~

\(,‘\J

,)\\)

CONCORDIA UNIVERSITY
Department of Economics é

ECON 222 SECTIONS A, B
STATISTICAL METHODS IT

Fall 2017 - MIDTERM 1
Sunday, October 15, 11:00am — 13:00pm

1. (8 marks) Find df/dx for the following functions.

a. (2 marks) f(x) = In (x? +x) .
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c. (2 marks) f{x) = x2 In(x)
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d. (2 marks) f(x) = e*/x
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2. (6 marks) The random variable W =aX +bY +cZ is a linear combination of three other random
variables, X , Y and Z, where E(X)=puy, var(X)=0'§,, E(Y)=uy, var(Y)=0',2,, E(Z)=u,, and

var(Z)=03}.
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a. (3 marks) Find E(7)
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3. (18 marks) Let X and Y be continuous random variables with a joint probability density function
(PDF) of f(x,y)=4xy for x€[0,1] and y €[0,1]. Given that f(x,y)20 for all x & [0,1] and
v€[01]:

a. (3 marks) Show that f(x,y) is a probability density function.
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c. (3 marks) Find the marginal PDF of X
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d. (3 marks) Calculate the expected value of X.
\

| 3
£ (x)= f((zx‘)ﬂx IX A = Z_)%(__

J

o
J

“—-:> gC)():



e. (3 marks) Calculate the variance of X. \ Y
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4. (8 marks) Consider a random variable ¥ =22 +Z; +...+Z> ~ y}, where Z, ~iid N(0,1).

a. (4 marks) Prove that E(¥)=n. (Hint: var(Z)=E (Zf) —-E (Z,)2 )
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b. (4 marks) Prove that var(¥)=2n.
(Hint: var(V)=E(V*)~E(v)’ and E(V)=E((Z +..+2;)' )
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Y, Y, and Y, froma N(;t,a'z) population. Sheis

deciding between two estimators of u: Y':%-Yl +%Y2 +%Y3 and }';=%Y1 +%Y2 +%Ya.
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5. (10 marks) A researcher draws a random sampl

2. (4 marks) Prove that both ¥ and ¥ are linear unbiased estimators.
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b. (2 marks) Calculate the variance of Y.
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c. (2 marks) Calculate the variance of Y.
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d. (2 marks) Briefly explain which estimator is better.
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6. (20 marks) An econometrician believes that stock returns are normally distributed with mean p
and variance 62 and she proceeded by collecting 1000 random observations. Let X be the stock
return and X = YY) Xi /N. Also note that Y Xi =200 and 3¥(Xi — X )2 = 400.

a. (2 marks) Suggest an unbiased estimator of (1) and compute an estimate.
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b. (2 marks) Estimate the population variance (¢?).
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¢. (6 marks) Test the following with 99% confidence, explain your choice of the constructed
statistic and demonstrate your answer graphically.
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d. (5 marks) Would you reach to a different conclusion with 90% confidence level? Explain!
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e. (5 marks) What is the probability of incurring a loss in the stock investment? [Hint: Losses
occur when we have negative returns]
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