
SS 222: Econometrics I
Matt Shum Problem Set #3

Problem Set #3: Misc.

1. Let X ∼ U [1, 2], and define Y = logX.

(a) What is Prob (Y ≥ ε), for any ε > 0?
(b) Use Chebyshev’s inequality to bound Prob (Y ≥ ε).

2. Suppose U and V are independent with exponential distribution with parameter λ. (A random
variable T is exponentially distributed with parameter λ if its density is given by f(t) =
λ exp(−λt) with support T > 0.) Define X = U + V and Y = UV . (Source: Amemiya, p.
86, #18)

(a) Derive the joint density of (X,Y ). For part (a) only, consider the truncated distribution
of (U, V ), truncated to the region U > V .

(b) Find the best linear predictor of Y given X.
(c) Find the best predictor of Y given X.

3. Find the best linear predictor and best predictor of Y given X if (X,Y ) are bivariate normal
N(µX , µY , σ

2
X , σ

2
Y , ρ).

4. Let x ∼ χ2
k. Derive the distribution of (x− k)/

√
2k, as k →∞.
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