
PhD Macro 2 Topic 3 Questions 
 

1) Consider the discrete time Fourier transform, ℱ: (ℤ → ℂ) → ([0,1] → ℂ). Prove that if ℱ(𝑎𝑎) is 
viewed as a function on the whole real line, then ℱ(𝑎𝑎)(𝜉𝜉) = ℱ(𝑎𝑎)(𝜉𝜉 + 1). 

 

2) What is the Fourier transform of the function 𝑓𝑓:ℝ → ℝ defined by 𝑓𝑓(𝑥𝑥) = 𝑒𝑒−𝛼𝛼|𝑥𝑥|? (Hint: Split the 
integral.) 

 

3) What is the Fourier transform of the function 𝑓𝑓:ℝ → ℝ defined by 𝑓𝑓(𝑥𝑥) = 𝑒𝑒−𝛼𝛼𝑥𝑥2? (Hint: Complete 
the square.) 

 

4) Prove that 𝑆𝑆𝑋𝑋𝑋𝑋(𝜔𝜔) = 𝑆𝑆𝑋𝑋𝑋𝑋(−𝜔𝜔), both for continuous and discrete time processes time processes 
𝑋𝑋𝑡𝑡. 

 

5) Prove that for a weakly stationary continuous time process, 1
2𝜋𝜋 ∫ 𝑆𝑆𝑋𝑋𝑋𝑋(𝜔𝜔)𝑑𝑑𝜔𝜔∞

−∞ = var𝑋𝑋𝑡𝑡. (Hint: The 
slide on the Dirac Delta “function” may be useful.) 

 

6) Proof that if 𝜀𝜀𝑡𝑡 ∼ NIID(0,1) (discrete time), 𝑆𝑆𝜀𝜀𝜀𝜀(𝜔𝜔) = 1. 

 

7) Suppose Φ𝑝𝑝(𝐿𝐿)𝑦𝑦𝑡𝑡 = 𝜇𝜇 + Θ𝑞𝑞(𝐿𝐿)𝜎𝜎𝜀𝜀𝑡𝑡, where Φ𝑝𝑝 and Θ𝑞𝑞 are polynomials of degree 𝑝𝑝 and 𝑞𝑞 
respectively, and 𝜀𝜀𝑡𝑡 ∼ NIID(0,1). Suppose further that  Φ𝑝𝑝(𝑧𝑧) has roots 𝜌𝜌Φ,1, … ,𝜌𝜌Φ,𝑝𝑝 and Θ𝑞𝑞 has 
roots  𝜌𝜌Θ,1, … ,𝜌𝜌Θ,𝑞𝑞. Express the spectral density of 𝑦𝑦𝑡𝑡  in terms of these roots. 

 

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

a)  

 



b)  

 

 

 


