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Part I. F5f85

1.

LI

(5 pts) Consider a two-factor constant elasticity of substitution (CES)
production function with capital K, labor L, total factor productivity A,
Y = A(aKY + +(1 — a)LY) MY
where 0 < a < 1.
Prove that the limit of the tunction with y — 0 is a Cobb-Douglas function:
¥ = AR

(5 pts) Evaluate My(t) = fooo et* - Xe M dx.

(10 pts) Evaluate fom x3e~* dx.

(10 pts) Is the function f(x) =+/x for x > 0 continuous at x, = 0? Please
prove your claim.

(10 pts) Use the definition of the derivative to prove the product rule of
differentiation. '

(10 pts) A fixed point of a function f:[0,1] — [0,1] is a point ¢ € [0,1] such
that f(c) = c. Please prove that every continuous function f:{0,1] - [0,1]
has a fixed point.
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Part II. &Et

1. [10 points] Give the definitions of the following terms:
(a) Sample space.

(b) Central limit theorem.

2. [10 points] Let X, ~ Binomial(n, p), n,p > 0. prove that Var(X,) =?

3. [10 points] Given the probability mass function of X as follows, what is the

moment-generating function of X?
X 1 2 3

Prob(X) 172 176 1/3

1%

4. [10.points] Which of the following are linear in probability (pick all that apply)?

(a) E(X?) (b) Var(X) (c) Moment-generating function of X (d) /Var(X)

5. [10 points] Explain the reason or the situation for using the K-fold cross-validation
technique (rather than using all the samples at once) to estimate the model parameters?




