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MACROECONOMICS FIELD EXAM 
 
 

ANSWER ALL QUESTIONS 
 
 

Part One is intended to take about 50 minutes, and Part Two is intended to take about 1 
hour and 50 minutes. You have 3 hours. 

  



PART ONE 
 
 
1. This question asks you to use a Solow-style model to investigate some ideas that have been 
discussed in the context of Thomas Piketty’s recent work. 
 
Consider a continuous-time economy. Output at time t is given by 𝑌(𝑡) = 𝐹�𝐾(𝑡),𝐴(𝑡)𝐿(𝑡)�. 
The notation is standard. 𝐹(∙) satisfies the usual assumptions, including constant returns to scale. 
Thus, we can write 𝑦(𝑡) = 𝑓�𝑘(𝑡)�, where 𝑦 ≡ 𝑌/(𝐴𝐿), 𝑘 ≡ 𝐾/(𝐴𝐿), and 𝑓(𝑘) ≡ 𝐹(𝑘, 1). 
𝑓(∙) satisfies the Inada conditions. 
 
K(0), A(0), and L(0) are given and are all strictly positive. The dynamics of the inputs are given 
by 𝐾̇(𝑡) = [𝑌(𝑡) − 𝐶(𝑡)] − 𝛿𝐾(𝑡);  𝐴̇(𝑡) = 𝑔𝐴(𝑡);  and 𝐿̇ = 𝑛𝐿(𝑡), where δ > 0, g > 0, and 
n > 0. 
 
Where the model differs from the Solow model is in its assumption about the determinants of C. 
Factors are paid their marginal products, and all labor income is consumed and all other income 
is saved. Thus, 𝐶(𝑡) = 𝐿(𝑡) �𝜕𝑌(𝑡)

𝜕𝐿(𝑡)�. 
 
Assume that the initial conditions are such that 𝜕𝑌/𝜕𝐾 at t = 0 is strictly greater than n + g + δ. 
 
a. Show that the properties of the production function imply that the capital-output ratio, K/Y, is 
rising if and only if the growth rate of K is greater than n + g – that is, if and only if k is rising. 
 
b. Describe the qualitative behavior of the capital-output ratio over time. (For example, does it 
grow or fall without bound? Gradually approach some constant level from above or below? 
Something else?) Explain your reasoning. 
 
c. Many popular summaries of Piketty’s work describe his thesis as: Since the return to capital 
exceeds the growth rate of the economy, the capital-output ratio tends to grow without bound. By 
assumption, this economy starts in a situation where the return to capital exceeds the economy’s 
growth rate. If you found in (b) that K/Y grows without bound, explain intuitively whether the 
driving force of this unbounded growth is that the return to capital exceeds the economy’s 
growth rate. Alternatively, if you found in (b) that K/Y does not grow without bound, explain 
intuitively what is wrong with the statement that the return to capital exceeding the economy’s 
growth rate tends to cause K/Y to grow without bound. 
 
d. Suppose 𝐹(∙) is Cobb-Douglas. Describe the qualitative behavior over time of the share of net 
capital income (that is, 𝐾(𝑡) �𝜕𝑌(𝑡)

𝜕𝐾(𝑡)
− 𝛿�) in net output (that is, 𝑌(𝑡) − 𝛿𝐾(𝑡)). Explain your 

reasoning. Is the common statement that an excess of the return to capital over the economy’s 
growth rate causes capital’s share to rise over time correct in this case? 
  



PART ONE (continued) 
 
 

 
  



PART TWO. 
 
 

  



PART TWO (continued) 
 
 

 



PART TWO (continued) 
 
 
3. The short-run of increases in government purchases. (In answering this question, please be 
sure to devote at least as much attention to part (b) as to part (a).) 
 
a. Explain briefly the predictions concerning the short-run macroeconomic effects of a 
temporary, unanticipated increase in government purchases of: (a) a baseline real-business-cycle 
model; (b) a baseline old Keynesian model; (c) a baseline new Keynesian model. Do the 
predictions depend importantly on what is assumed about the conduct of monetary policy? 
Explain your answers. (It is not necessary to write down or solve a model in each category. Clear 
explanations of the models’ predictions and the mechanisms underlying the predictions are 
sufficient.) 
 
b. In your view, which type of model is the empirical evidence about the short-run effects of 
changes in government purchases most consistent with? Defend your answer. Be as specific as 
you can in discussing papers and their strengths and weaknesses. 


