
PhD Macro 2 Topic 2 Questions 
 

1) Suppose 𝐴𝐴Σ𝜀𝜀𝐴𝐴′ = 𝐵𝐵Σ𝑢𝑢𝐵𝐵′. How many restrictions on 𝐴𝐴 and 𝐵𝐵 do we need for all these matrices to 
be identified when neither 𝐴𝐴 or 𝐵𝐵 are known (assuming that Σ𝑢𝑢 is diagonal, and 𝐴𝐴 and 𝐵𝐵 have unit 
diagonals)? 

 

2) Prove that for a linear SVAR, 𝔼𝔼�𝑥𝑥𝑡𝑡�𝑢𝑢0,𝑖𝑖 = 1� and 𝔼𝔼�𝑥𝑥𝑡𝑡�𝑢𝑢0,𝑖𝑖 = 𝑢𝑢�0,𝑖𝑖 + 1� both give the standard 
impulse response function. 

 

3) Suppose 𝑥𝑥𝑡𝑡 = 𝜙𝜙𝑥𝑥𝑡𝑡−1 + 𝜀𝜀𝑡𝑡, where 𝜀𝜀𝑡𝑡 ∼ WNIID(0, Σ𝜀𝜀). Suppose further that 𝐴𝐴𝜀𝜀𝑡𝑡 = 𝐵𝐵𝑢𝑢𝑡𝑡, and 
suppose further that it is known that the first element of 𝑢𝑢𝑡𝑡 has no permanent effect on any variable. 
By diagonalizing 𝜙𝜙 work out what this implies about the first column of 𝐴𝐴−1𝐵𝐵. (Your answer should be 
in terms of the eigenvalues and eigenvectors of 𝜙𝜙.) 

 

4) Derive analogues of the four conditions defining the Wiener process for a discrete time random 
walk. 

 

5) What is the unconditional distribution of the process 𝜇𝜇𝜇𝜇 + 𝜎𝜎𝑊𝑊𝑡𝑡 at 𝑡𝑡? 

 

6) Derive ∫ 𝑊𝑊𝑡𝑡 𝑑𝑑𝑊𝑊𝑡𝑡
𝑇𝑇
0  from first principles, using the definition of the Itō integral. 

 

7) Apply Itō’s lemma to 𝑍𝑍𝑡𝑡 ≔ 𝑎𝑎(𝑡𝑡) + 𝑏𝑏(𝑡𝑡)𝑋𝑋𝑡𝑡, where 𝑑𝑑𝑋𝑋𝑡𝑡 = 𝜇𝜇𝑡𝑡 𝑑𝑑𝑡𝑡 + 𝜎𝜎𝑡𝑡 𝑑𝑑𝑊𝑊𝑡𝑡. 

 

8) Derive the mean, variance and auto-covariance function of an Ornstein-Uhlenbeck process started 
at time −∞. (The Itō isometry will be useful.) 

 

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

a) 

 



b) 

 

d) 

 

 

 


