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SECTION 1

Question I (20 points):  Business cycle measurement
1. (4 points) Business cycles are defined as fluctuations about trend in real gross domestic product. Explain this definition using a graph of idealized business cycles.
Answer key: Figure 3.1, p. 64 and its description. Figures similar to 3.2, which show only the deviations from the trend, are incomplete, because they do not show the trend (1 point deduction).
2. (8 points) What are the four key features of the deviations from trend in GDP?
Answer key: see pages 64-65 of the textbook.
1). Persistence of fluctuations.
2). Volatility of fluctuations.
3). No regularity in the amplitude of fluctuations.
4. No regularity in the frequency of fluctuations. 
Each property is worth 1 point, and another point is rewarded for explaining each property correctly.

3. (8 points) Define a procyclical variable. Draw a time series plot of a procyclical variable, in relation to the business cycle component of real GDP.  Draw a scatter plot of a procyclical variable, in relation to the business cycle component of real GDP.  Explain your graphs.
Answer key: see pages 68-69 of the textbook. The relevant figures are Figure 3.3. and 3.4.
Correct definition: 2 points
For each figure:
Correct figure: 2 points each (max)
Verbal explanation: 1 point (max)

In the theory course, it is important to be precise.  For example, it is necessary to label what is plotted on each axis. Partial points can be awarded for partially correct answers. 









Question II (30 points)
Consider the representative firm’s problem from Chapter 4. The firm’s production technology is defined by a production function 
Y = zF(K,Nd),
where Y is output of consumption goods, z is total factor productivity, K is the stock of capital, and Nd is labour input. The firm pays the real wage rate w per unit of labour.
1. (5 points) Define the five properties that the production function must satisfy.
Answer key: See page 114. One point for the correct statement of each property.
2. (5 points) Write down the firm’s profit maximization problem. Which variables are endogenous and which variables are exogenous, from a perspective of the firm?
Answer key: The firm’s problem is to maximize profits by choosing the quantity of labour input. The profits are given by π = Y - w Nd = zF(K,Nd) - w Nd. 
Endogenous variables: Nd, Y, π.
Exogenous variables: w, z, K. 

3. (5 points) When the firm’s profits are maximized?  Derive the analytical condition for the firm’s profit maximization.  Illustrate your derivation with a graph.
Answer key: The profits are maximized when MPN = w. See page 122 for a graphical derivation. Alternatively, the optimality condition can be derived by taking the f.o.c. of the profit maximization problem analytically. The relevant graph is Figure 4.19.

4. (5 points) Explain why the marginal product of labour curve is the firm’s labour demand curve. Draw a graph of the labour demand.
Answer key: See Figure 4.30 for the graph. The labour demand curve indicates how much labour input the profit-maximizing firm wants to hire at any given wage rate.  The optimal condition MPN = w indicates precisely that.  It shows a relation between the desired by the firm quantity of labour input for any given wage rate.
5. (10 points) Suppose that the government subsidizes employment. That is, the government pays the firm s units of consumption goods for each unit of labour that the firm hires.  What effect (if any) does the subsidy has on the firm’s profits?  How (if at all) does subsidy affect the firm’s demand for labour?  Illustrate your answer with a graph.
Answer key: The profits become π = Y - w Nd +s Nd = zF(K,Nd) – (w-s) Nd.  The subsidy effectively reduces the labour cost of the firm. The new optimality condition 
MPN =  w-s.  The labour demand shifts to the right, as the firm are willing to hire more workers at any w, due to the effectively lower labour costs.


Question III (20 points)
Consider a closed-economy one-period model from Chapter 5.

1. (10 points) Suppose that the representative consumer and the representative firm behave optimally (rationally), the government budget constraint is satisfied, and the labour market clears. Show that the goods market must be in equilibrium. In other words, show that the equation Y = C + G describes the income-expenditure identity.
 
See pages 132-133 for the proof.

A common mistake was to state the income-expenditure identity, based on the national income and product accounts (Y = C+I+G+NX), and argue that this is a static closed economy model (NX=0, I=0).  While this measurement identity holds in the data, the question asked to prove that the condition Y = C+ G follows from other equilibrium equations of the model. 


2. Answer key. A brief response to this question is given on page 12 of the textbook.  The relevant figure is 5.5.

A full answer should illustrate good understanding of the competitive equilibrium. The production possibilities are jointly determined by the firm’s decisions to hire labour, and consumers’ decisions to work. When the labour market is in equilibrium, the PPF describes a full range of consumption goods and leisure, which is feasible in the economy.  Further, the equilibrium is the point of tangency of the consumer’s indifference curve and the PPF. The amount of goods desired to be consumed is exactly equal to the amount of goods produced.


Several students have made a mistake regarding the firm’s problem by stating that firms maximize output.  Be aware not to fall in this trap again!!

Another common mistake was to describe the equilibrium as a point where the indifference curve and the PPF curve intersect.  This is not entirely accurate.  It is the tangency condition, not an intersection of the two curves.  You should say something like this: “the equilibrium as a point where the indifference curve is tangent to the PPF curve.”  No points were deduced this time. Please pay attention in the future.









SECTION 2 (30 points)
Each question has an equal weight of 2 points. Choose the one alternative that best completes the statement or answers the question.

VERSION A 

 1. b
 2. a 
 3. b
 4. b
 5. b
 6. c
 7. a
 8. d
 9. d
10. c
11. a
12. a
13. d
14. d
15. b
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