














Figure 2: Sensitivity analysis

Figure 2 reveals two important results.  First, the model coefficients are sensitive to
variation in 6 and w, which implies that the Phillips curve is informative for these two pricing
parameters. Second the model coefficients are not especially sensitive to variation in € and
7, which implies that estimates of  and w are likely to be robust to different assumptions
regarding € and 7.

C Appendix: The household problem

Households choose consumption, ¢;, investment, #;, their supply of labor, I;, and their holdings
of nominal money balances, m;, and bonds, b, 'to maximize

_ Mt 1+x
e (cipj — YCiej-1)' 7 (Pt+j> b
E I ! ’ - C1
tZ b 1—0 * 11—« 1+x|’ (C1)

where {o,a,x} € (0,00), where v € [0,1), and where g;, g; ~ i.i.d. [O,aé], is an aggregate
consumption-preference shock, subject to the budget constraint
bt (1 + Rt—l)
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and the capital accumulation equation

kiy1 = (1—0) ke + i,
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where R; denotes the nominal interest rate, w; denotes the consumption real wage, r; denotes
the real rental payment on capital, II; denotes the lump-sum profits households earn from
dividend payments from firms and the seigniorage revenues households receive from the gov-
ernment, and k; denotes the capital stock owned by the household. Equation (C1) allows for
habit formation, positing that what matters for households is their consumption in relation to
lagged aggregate consumption, Cy_1.

Since household consumption must always remain above the habit stock (¢; —vCy—1) > 0,
additive habits are closely related to the notion that there is a subsistence level below which
a household’s consumption cannot fall. The first-order conditions for the Lagrangian, A,
associated with the household’s problem, include
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Equation (C2) simply defines \;, the shadow price of capital, to equal the marginal utility of
consumption. Equation (C3) implies that households supply labor up to the point where the
marginal rate of substitution between consumption and leisure equals the consumption real
wage, wy. Equation (C4) shows that the bond market clears at an aggregate stock of zero
when the expected change in the shadow price of capital equals the ex ante real interest rate.
Finally, equations (C5) and (C4) imply that in equilibrium households are indifferent between
owning bonds and capital.
Combining equations (C2) and (C4), the log-linear consumption Euler equation is

(1-17)
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which is equivalent to equation (20) in the text.

D Appendix: Aggregate real marginal costs
Cost minimization implies that firms rent capital and labor such that

Wy  (7) Kyt (1)

— = 1Mmc
P

b (i)

implying that a firms’ real marginal costs depend on the ratio of the consumption real wage
to its marginal productivity of labor, i.e.,

N (7)
me(i) = 27,0

Of course, since all firms face the same rental prices for capital and labor and are subject to
the same aggregate technology shock, they employ capital and labor in the same ratio and
share the same real marginal costs. Therefore,

me (i) = i“’yttlt (D1)
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Log-linearizing equation (D1) implies

ey ~ @ + by — - (D2)
Equation (D2) establishes that, to a first-order log-linear approximation, aggregate real mar-
ginal costs depend on the consumption real wage and the aggregate marginal productivity of

labor.
The firm-level production function is given by,

Y = [/Olyt (@) dz’] - = [/01 ([e“tlt (i)]" Ky (z’)l‘”) < di] o ,

which, when log-linearized yields

o~ g+ 1+ (1— k) (%t—at—zi). (D3)

To proceed further, I consider the limiting case in which & T 1 and the role of capital
in production tends to zero. Under this assumption the log-linearized resource constraint
is ¢t = y;. Combining equations (D2) and (D3) with (a log-linearized) equation (C3), the
expression for real marginal costs becomes

mey = xUe — (1 +x) ue — e

Now log-linearizing equation (C2) yields

~

A= —

(1-7)

implying that real marginal costs equal

_ o . oy
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which is equation (21) in the text.
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