
PhD Macro 2 Topic 1 Questions 
 

1) Consider a process which takes the values −2, −1, 0 and 1, 2 with probabilities 1
5

2−𝑡𝑡, 1 − 4
5

2−𝑡𝑡, 
6
5

2−𝑡𝑡 − 1, 1 − 4
5

2−𝑡𝑡, 1
5

2−𝑡𝑡 respectively, for 𝑡𝑡 ∈ ℕ. Prove this is weakly stationary but not stationary. 

 

2) Let 𝑦𝑦1,𝑡𝑡 = 𝑒𝑒1,𝑡𝑡 + 𝜃𝜃𝑒𝑒1,𝑡𝑡−1, 𝑒𝑒1,𝑡𝑡 ∼ NIID(0,𝜎𝜎2), where 𝜃𝜃 ∈ ℝ and 𝜎𝜎 > 0. Let 𝑦𝑦2,𝑡𝑡 = 𝑒𝑒2,𝑡𝑡 + 1
𝜃𝜃
𝑒𝑒2,𝑡𝑡−1, 

𝑒𝑒2,𝑡𝑡 ∼ NIID(0,𝜃𝜃2𝜎𝜎2). 

a) Show that 𝑦𝑦1,𝑡𝑡 and 𝑦𝑦2,𝑡𝑡 have identical auto-covariance functions. 

b) If we only observed 𝑦𝑦1,𝑡𝑡 and not 𝑒𝑒1,𝑡𝑡, could we consistently estimate 𝜃𝜃? 

c) When is 𝑦𝑦1,𝑡𝑡 invertible? 

d) When does an MA(1) process have an AR(∞) representation? When is there an AR(∞) process 
with identical auto-covariance function to an MA(1) process? 

 

3) Suppose that households choose 𝐶𝐶𝑡𝑡  and 𝐼𝐼𝑡𝑡  to maximise ∑ 𝛽𝛽𝑠𝑠𝑢𝑢(𝐶𝐶𝑡𝑡+𝑠𝑠)∞
𝑠𝑠=0  (where 𝑢𝑢 is an increasing 

function) subject to the budget constraint min{𝐾𝐾𝑡𝑡 ,𝐴𝐴𝑡𝑡} = 𝐶𝐶𝑡𝑡 + 𝐼𝐼𝑡𝑡  and the capital law of motion 𝐾𝐾𝑡𝑡 =
(1 − 𝛿𝛿)𝐾𝐾𝑡𝑡−1 + 𝐼𝐼𝑡𝑡, where 𝐴𝐴𝑡𝑡 is an 𝐼𝐼(1) exogenous process. Are 𝐾𝐾𝑡𝑡, 𝐶𝐶𝑡𝑡  and 𝐼𝐼𝑡𝑡  cointegrated? With what 
rank? What is the cointegrating matrix? Hint: You can solve this question without any differentiation. 

 

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

a) 

 

b) 

 

c)

 

d) 

 



e) 

 

f) 

 

 

 


