PhD Macro 2 Topic 6 Questions
1) Construct the degree 3 (i.e. two point) Gauss-Laguerre integration rule.
2) Construct the degree 3 (i.e. two point) Gauss-Legendre integration rule.
3) Evaluate 𝔼𝔼𝜀𝜀 6 where 𝜀𝜀 ∼ N(0,1), using the Gauss-Hermite quadrature formulas given in the slides.
4) Approximate 𝔼𝔼 log(1 + exp 𝜀𝜀) where 𝜀𝜀 ∼ N(0,1), using the Gauss-Hermite quadrature formulas
given in the slides. How close are you to the true value of 0.806059…?
5) Consider a hypothetical 𝑑𝑑-dimensional cubature rule which evaluates at the point (0, … ,0) and the
points (𝑧𝑧, 0, … ,0)𝐹𝐹𝐹𝐹 for some 𝑧𝑧 > 0. Derive restrictions on 𝑧𝑧 and the weights such that the cubature
rule exactly integrates all monomials of degree 3. Is there an equal weighted rule in this class that
exactly integrates all monomials of degree 3? Is there a rule in this class that exactly integrates the
functions 𝑥𝑥 ↦ 𝑥𝑥𝑖𝑖4 for 𝑖𝑖 ∈ {1, … , 𝑑𝑑 }, as well as exactly integrating all monomials of degree 3? Which
rule is likely to behave better?
6) Prove that the degree 5 monomial cubature rule given in the slides is correct.

7) Numerically solve the basic real business cycle model by value function iteration (i.e. guess the value
of the value function at a set of grid points over the state space of capital and productivity, plug that
into the RHS of the Bellman equation, and update your guess), using Gauss-Hermite quadrature to
evaluate expectations.

8) Use MCMC to evaluate ∫ℝ𝑑𝑑 log�1 + ∑𝑑𝑑𝑗𝑗=1 𝑥𝑥𝑗𝑗2 � 𝑓𝑓𝑑𝑑 (𝑥𝑥) 𝑑𝑑𝑥𝑥 where 𝑓𝑓𝑑𝑑 is the p.d.f. of a standard 𝑑𝑑dimensional multivariate Cauchy distribution (i.e. a multivariate Student-t distribution with 𝜈𝜈 = 1, 𝜇𝜇 =
0𝑑𝑑 and Σ = 𝐼𝐼𝑑𝑑 ), for a variety of 𝑑𝑑.
9) Use importance sampling to evaluate ∫ℝ𝑑𝑑 log�1 + ∑𝑑𝑑𝑗𝑗=1 𝑥𝑥𝑗𝑗2 � 𝑓𝑓𝑑𝑑 (𝑥𝑥) 𝑑𝑑𝑥𝑥 where 𝑓𝑓𝑑𝑑 is the p.d.f. of a
standard 𝑑𝑑-dimensional multivariate Cauchy distribution (i.e. a multivariate Student-t distribution
with 𝜈𝜈 = 1, 𝜇𝜇 = 0𝑑𝑑 and Σ = 𝐼𝐼𝑑𝑑 ), for a variety of 𝑑𝑑, using a Gaussian proposal distribution.

10) Complete the following exercises from “Methods for applied macroeconomic research” (Canova):
a)

b)

