Economics 614, Advanced Macro, Spring 2025 Final examination

1) Recall the new Keynesian expectations-augmented Phillips curve 7z, = E7r,,, + x y,.y is the output gap. Assuming
‘rational expectations, this equation is not consistent with the actual behavior of output and inflation. Explain, using
e,quatlons
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2) In the oontext of fmang;gl\ markets what is a “fire sale”?

See notes. I

X

/i);‘lgathe Diamond-Dybvig model, what are the two types of “agents”? How are they different?

(\id Ef}gﬁien . who get utility from consumption in periods 1 and 2, and “impatient,” who get utility only from consumption
—in period 1. See notes.

4) Consider a model with a competitive labor market with a market-clearing nominal wage W per unit of labor. A
representative-agent household maximizes

1
E Cl 0 M/P I-v Ll+ﬂ.:l
Solpe e anmr -

The agent's nominal wealth evolves as 4,,, =M, + (4, +W,L,—BC, —M,)(1+i,)
At time 7, the agent takes as given 4, , the wage ¥, and the price level Pt , and chooses consumption, labor and his real

money balance. Assume "certainty equivalence" holds, so that in the agent's optimization problem you take expected
values of future variables to be equivalent to actual known values of future variables.

a) Write down the Bellman equatlon for the agent's problem.
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b) Derive an equation that gives the agent’s demand for real money balance (M / P), as a function of consumption C,

and any other relevant variables.
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¢) Derive an equation that gives the quantity of labor the household chooses to supply at time 7, Lf , as a function of the

real wage (W / P), and consumption C, .
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d) What is the elasticity of labor supply?
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e) Using the usual approximations and definitions, derive an equation that gives C, as a function of E,C,,, and the "real

: n —_ 7
interest rate" 7, =i, — E 7, .
_— o
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%@' Suppose you draw a labor supply curve for this model in log terms, that is a graph with the log of the real wage

(w— p), on the vertical axis and the log quantity of labor per household Zt on the horizontal axis, assuming that that

EC,, = =C , where C denotes the long-run steady state level of consumption, Whgt happens to this labor supply curve in

as there is an increase in the real interest rate 7, ? Explain how you know.
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@E H Consider drawing a new Keynesian IS curve for this model with the real interest rate on the vertical axis and the log of
output on the horizontal axis, by assuming that output ¥, is equal to consumption C, and £,C, =C . Suppose there are

two economies described by this model. In economy A, the representative agent is extremely risk averse. In economy B
the representative agent is less risk-averse. Is this IS curve steeper for economy A, steeper for economy B, or do both

curves have the same slope? Explain. :\""-\

\wid b T% C

e E ‘Ma\a.
o= Y (B0 sy
i .
a5 5 | ) / oy
Loy = — D I fp @Qoﬁ(f %}

%
p——— & FIY
i zﬂ.@i" i e
e \)/ ";,:m‘, »

. f. \
wof LT cweve !

/M ave Vi %L Avevie vl sl
f“‘-‘% 6.7 . E ' 4 . 5"%
[oeg P )‘ T A W Vvt

Q‘&IW&S\EE{%%Q Tﬁ%f}’ f? B (lj C.r

PR Ay A "

/

&



5) Consider a new Keynesian model in which prices are "indexed" to the long-run steady-state inflation rate 7z . The
fixed probability that a firm can fully reoptimize is price in a period is & . Derive an equation that gives 7, in terms of
X, Py and 7, where p, is the log of the price level in period 7, x, is the log of the price set by firms that are able to
fully reoptimize their prices in period 7, and an inflation rate is approximated as 7, ., = p,,; — P,
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6) Consider the following "three-equation" model:
0 Y, =EYu—r,
(D) 7, = Bz, + 3, +y,

(i) 7, = ¢,
where y is the output gap and 7 is the gap between the real interest rate and the natural rate of interest.

where u, = pu, ; +¢, and € is mean-zero i.i.d.

Expectations are ratjonal.
Assume there is a long-run steady state where y =0, 7 =0 .

a) Derive equations that give 7, and y, as functions of #, .
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¢) Consider an alternative model in which (i) and (ii) hold, but (iii) does not. Instead of (iii), there is a central bank that
chooses 7, to minimize:

1
L Zﬂ EI: yi+r+2ﬂ’-1+r}

after observmg u, , Er,,, and E,y,,, . Derive equations that give 7z, and y, as functions of #, . Hint: remember

Clarida, Gali and Gertler, "The Science of Monetary Policy: A New Keynesian Perspective,” and note two things. First,
the central bank has "discretion" in setting 7, . Second, the central bank knows with certainty the values of y, and 7, that

Uf‘wﬁvﬂl result from any given 7, , because it knows u,, E,7z,,; and E.y, ;.

J
Sl _J,E)}nder discretion, minimizing that loss function is equivalent to minimizing single-period loss period by period.
When the central bank knows with certainty the values of y, and 7, that will result from any given 1,, you can derive the
central bank’s behavior by describing it as choosing y directly (not r).
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7) Consider a model in which a representative-agent household maximizes E, y_ 5 [I—lg Cre - ;}/{me}

The agent can hold capital K and choose the capital utilization rate #, . The agent earns a nominal rental rate R for each
unit of "effective capital" (#K), . The agent's nominal wealth is 4. At time #, the agent takes as given 4, , the wage I¥, ,

the nominal interest rate 7, and the price level F,. She chooses consumption, labor, investment 7, (purchases of more

7=0

capital, or sales in which case [ is negative) and %, , among other things. The price of a unit of capital is always equal to

the price of a unit of consumption. The effective-capital rental rate is determined in a competitive market. For a firm,
capital is a "variable factor" like labor.

a) Suppose that the agent's nominal wealth evolves as:
Ay =Q+i)[A, +W, L+ Ru K, — P(C, + 1, +u’ K)]+ P[], +(1-6)K,]

The term #> represents a current cost of running a unit of capital harder. & is the depreciation rate (a fixed parameter).
Starting from the Bellman equation, derive the value of u, that the agent will set for period .
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b) Now suppose that the agent's nominal wealth evolves as:
A =+i)[4 +W.L+Ru,K, — P(C,+ )]+ Pl +(1-0u})K,]
Here there is no current cost of running capital harder, but the depreciation rate increases with 4, .
Starting from the Bellman equation, derive the value of u, that the agent will set for period 7 in terms of the real interest

rate 7, using the usual approximation that (1+7), = (1-+1,)/ (1+ E,7,,;) where 7 is the inflation rate. ( 5
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¢) In the model of King and Rebelo, "Resuscitating Real Business Cycles," capital utilization is variable.
i) Which of the two cases above, a) or b), does the model resemble? '

() case b)

J

i) Why did the authors include this feature in their model? What purpose did it serve?

1t allowed for cyclical downturn, an aboslute drop in output, to occur when productivity growth is below trend but not
lower than it was in the previous period (no absolute drop required).

d) In the model of Christiano, Eichenbaum and Evans, “Nominal Rigidities and the Dynamic Effects of a Shock to
Monetary Policy,” capital utilization is variable.

1) Which of the two cases above does the model resemble?

Case a)

if) Why did the authors include this feature in their model? What purpose did it serve?

1t makes for greater real rigidity, which helps the model fit the data in several ways.



