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1. Explain how the CPI and the GDP deflator price indexes are constructed. In the data, which

of these yields the higher rate of inflation on average? Why does this make sense in light of

the way in which they are constructed?

2. Write down the definition of the unemployment rate. What are some drawbacks to measuring

the health of the labor market with the unemployment rate?

3. What have been the approximate annual growth rates of real GDP pre capita, nominal GDP,

population, and inflation (as measured by the GDP deflator) over the last 50 years?

4. For what fraction of GDP do consumption, investment, and government spending typically

account? Rank consumption and investment volatility relative to GDP volatility.

5. Which declines more during a recession: average hours worked (the intensive margin) or

employment (the extensive margin)?

6. Write down the five stylized time series growth facts and the three cross-sectional stylized

facts.

7. Consider the Solow model. A firm produces output according to Yt = AF (Kt, ZtNt), where

Zt = (1 + gz)
t, Nt = (1 + gn)t, and F (·) is constant returns to scale. The household consumes

a fixed fraction of its income each period, equal to (1 − s). It invests the other fraction of its

income, s, in new capital, with capital accumulating according to: Kt+1 = It + (1 − δ)Kt.

• Derive a capital accumulation equation relating Kt+1 to Kt and exogenous variables and

parameters.

• Define k̂t = Kt
ZtNt

. Re-write the capital accumulation equation in terms of the redefined

variable.

• Graphically characterize the behavior of the economy, and argue that there exists a

steady state in which k̂t = k̂t+1 = k̂∗.

• Suppose that F (Kt, ZtNt) = Kα
t N

1−α
t . Derive an analytic expression for k̂∗.
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• What will be the growth rate of Kt in the steady state in which k̂t is constant at k̂∗?

Also derive the steady state growth rates of Yt, Ct, Rt (equal to the marginal product of

capital), and wt (equal to the marginal product of labor). Comment on how well these

results align with the stylized facts.

• Graphically show what happens after a permanent surprise increase in s, assuming that

the economy begins in a steady state. Trace out the dynamic responses (impulse re-

sponses) of capital, output, and consumption. If there is any ambiguity please state

why.

• Repeat this exercise, this time considering (separately) surprise, permanent increases in

A, gn, gz, and δ.

• Suppose that this economy sits in a steady state, but that a hurricane hits and destroys

half of its capital stock. Show in the main diagram what happens, and trace out the

dynamic responses of capital, consumption, and output.

8. Discuss several different things that could influence total factor productivity, A in the notation

of the problem above.

9. Suppose that a household has the following economic problem:

max
Ct,St

U = u(Ct) + βu(Ct+1)

s.t.

Ct + St = Yt

Ct+1 = Yt+1 + (1 + rt)St

• Explain why there can be no positive or negative saving in the second period.

• Combine the two-within period budget constraints into one, and re-write the household

problem as one of choosing Ct and Ct+1 at time t (as opposed to choosing Ct and St)

• Use calculus to find the first order condition (or Euler equation) characterizing an optimal

consumption plan. Provide some intuition for this condition

• Characterize the optimal consumption plan using an indifference-curve budget line dia-

gram. Carefully label this diagram, being sure to note what the slopes of the indifference

curve and budget lines are, as well as noting the horizontal and vertical axis intercepts

of the budget line

• Graphically show what will happen to current and future consumption when Yt increases

• Do the same for (separate) increases in Yt+1 and rt. Discuss why there is some ambiguity

with regards to the effect of the real interest rate on current consumption.

2



• Suppose that u(Ct) = lnCt. Use this, in conjunction with the Euler equation and the

budget constraint to derive the consumption function. Calculate the partial derivatives

of consumption with respect to Yt, Yt+1, and rt.

10. Suppose that, instead of being “separable” across time, that the lifetime utility function is

given by U = min(Ct, Ct+1). This is not differentiable, so you cannot use calculus to derive

an Euler equation. Instead, use your intuition (just think about it) to derive a condition that

must be characterize an optimal consumption plan. Then use that condition in conjunction

with the budget constraint (the same as in the problem above) to derive the consumption

function. Suppose that Yt is positive and Yt+1 is 0. Calculate the partial derivative of Ct with

respect to rt. Instead, suppose that Yt+1 is positive but Yt is 0. Calculate the partial derivative

of Ct with respect to rt. Discuss why your answers for the effect of the real interest rate on

consumption differ depending on the timing of income with this preference specification.

11. Discuss (in words, and using an indifference curve-budget line diagram) how changes in wealth

will affect consumption decisions.

12. Will an increase in income that persists into the future (that is, both Yt and Yt+1 increase)

have a bigger or smaller effect on current consumption? Why? Use your answer to speculate

about the stimulative effects of temporary tax cuts as opposed to “permanent” tax cuts.

13. Describe in words the intuition for why uncertainty about future income might negatively

impact current consumption. Provide a condition on the utility function, u(·), under which

an increase in uncertainty should reduce consumption, all other factors held constant.
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