
Rutgers University

Practice Problems II – Economics 506

Prof. Norman Swanson
1. Assume that Xi ∼ N(µi, σ

2
i ), i = 1, ..., n, and that all Xi are independent, then prove that

Yi =
n∑

i=1

[(Xi − µi)/σi] ∼ χ2
n

2. Assume that we are considering 2 models,

Yi = α1 + β1Xi + εi,

Yi = α2 + β2Xi + γ2Zi + νi,

where εi ∼ i.i.d. N(0, σ2
1) and νi ∼ i.i.d. N(0, σ2

2). Describe two different tests (and the distributions

thereof ) for checking which model is better. Discuss the importance of the normality assumption

and what to do both in terms of estimating the coefficients of the model and forming appropriate

test statistics when this assumption is relaxed so that we no longer have normality.

3. What is the pdf of Y = eX when X ∼ N(µ, σ2). What is the support of X? What is the

support of Y ?

4. Suppose that a manufacturer of tv components draws a random sample of 10 gidgets. The

probability that a single randoomly drawn gidget is defective is assumed to be 10 percent. Calculate

the probability of finding (a) exactly 3 defective gidgets; and (b) no more than 2 defective gidgets.

5. State Bayes theorem and discuss.

6. Consider

— x 0 1 2 fY (y)

y —

0 16/36 8/36 1/36 25/36

1 8/36 2/36 0 10/36

2 1/36 0 0 1/36

fX(x) 25/36 10/36 1/36 1
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Using the table in conjunction with the definition of conditional probability, write down the

conditional distribution of Y given X, for all values of X and Y. Discuss the meaning of statistical

independence in this context.

7. Assume that we want to approximate the mean and variance of g(X,Y ) using a linear

approximation in the neighborhood of (µx, µy) as

g(X, Y ) ' g(µx, µy) + (∂g/∂X)(X − µx) + (∂g/∂Y )(Y − µy),

assuming that these derivatives exist, etc. What is E[g(X,Y )]? What is V [g(X, Y )]?

8. Let X and Y be two independent random variables each distributed exponentially with the

parameter 1. Derive the joint and marginal densities of U = 2(X + Y ) and V = X/Y . Are these

independent?

2


