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1 Main blocks

1.1 Firms

e

I 1 e—1 -1
Yr = / yt(i)gdl}
LJO

1

r rl T—¢
P, = /Pt(i)lfdz}
LJO

i) = | 240 o

ye(i) = @ik ()1 (1) (k)¢

kt (Z) = kt (’L)’U,t

Firm’s problem:

_RE - W,
min ?ttkt(z) + ?ttlt(z)

8.t (i) = 2k (3) 1 (3) (k])S

N R{( - Wt . RN Nl—a7.9\& ;
L—?kt(l)-F?lt(l)—)\t(ﬂ?tkt(l) Le(i) ~*(k{)> — e (4))
t t
oL RE a1t 1
—— =~ — Nawk (i) (k) =0
ler (1) P, ok (i) ¢(1) (k)
oL W B T ey (o —a LINE
0:(7) = 2 (1 — a)w ik (i) lt(l) (kt) =0

The FOC’s can be rewritten such that:
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Hence, FOCs are:
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The price setting follows Calvo (1983). The price level evolves according to:
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The FOC (we drop ¢ as we consider a symmetric equilibrium):
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1.2 Households
1.3 Household choice
The utility function:
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The budget constraint:
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Capital accumulation follows:
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where w; is the MEI.

The Lagrangian for household optimization is:
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FOCs are:
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Combining 41 and 44 yields the Euler equation:
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35 can be rewritten as:
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1.3.1 Wage setting
Labour demand:
S [W)] ™ b
ui) =[] (59)
(60)
Household maximizes:
— s l Sj 1+ * (- — -
BeS () |5 i ) ay
Etf:wx  p—— Wil | pp ) A aw] ()T (62)
— w 1+1/) Wit s t+s s%t t,t+s
(63)

FOC:
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This can be simplified to yield:
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1.4 Policy
1.4.1 Fiscal policy

The government has the following budget constraint:
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Lump-sum taxes t; adjust so that the budget constraint is satisfied:
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1.4.2 Monetary policy

We consider two alternative settings:
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1. the Central bank targets inflation and adjusts the interst rate via a Taylor rule

(e [

2. the Central bank allows partial or full monetary financing of government spending, thus deviating from
the conventional Taylor rule
dMF
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g

1.5 Aggregation

Goods production (note that fol k(i) = kyuy and fol 1:(i) = P, and the capital-labour ratio is constant across
firms):
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where v; is the price dispersion term which evolves according to:
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where v;” is the wage dispersion term which evolves according to:
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2 Equilibrium conditions
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This system is complemented with either the Taylor rule:
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or an expression defining the level of segniorage allowed by the Central bank:
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The system has 33 equations, 4 exogenous processes x,17, ], wy, and 29 endogenous variables
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3 Steady-state solution
For exogenous processes (equations 121, 120, 123, 122):
i9
i9
g = Yecg = Yg — Yig (128)
z=1 (129)
w=m (130)
Steady-state nominal interest rate (equation 111):
™
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Normalize capital utilization to 1 in steady state (equation 105):
u= (132)
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This implies that (from equation 115):
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From capital accumulation (equation 104 and equation 118) it follows that:
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Investment FOC (equation 113) yields:
g=uw (139)

Capital FOC (equation 114) yields:
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q=Br" +q(1-9)) (140)
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k= % —q(1-4) (142)

Steady-state seigniorage is positive as long as there is positive trend inflation (equation 117):

1
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m
Optimal reset price (equation 100):
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Price dispersion (equation 94):
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From equations 102 and 103:
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Capital-labour ratio can be derived by combining equations 99 and 98:
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Express marginal cost from 98:
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This expression allows to pin down steady-state wage:
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g3 — (lD)1+’¢)w5w(1+w) + wa,]-raw(l""w)g?’ (166)
1P+ e (149)
1— 6Xw7r5w(1+w)
g* = cTPw + By gt (168)
—o]D, e
4 c 7P wE
— _ 1

9 1— waﬂ-swfl ( 69)
93 _ (lD)1+wwew(l+w) 1—5Xw7TE“’_1 B (ZD)wweww 1 —5Xw7T6“’_1 170
ng - c—1DEw 1 — Byxpmew(1+¥) - = 1 — Bygpmew(1+9) (170)

Plug this result into equation 106:
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Then steady-state output, as well as consumption, investment, and government spending can be determined
from equation 93 and the respective shares y., y; and y,:

k

y= v’l(k“")f(lf)“l’J (177)
=Yy (178)
i = Yy (179)
9 =Ygy (180)

Since we know y, ¢ and [P, we also know g¢', g2, g% and g¢*.

From equation 112 steady-state money demand is:

m= (ic"RR 1)_ (181)

To calibrate money-to-GDP ratio x has to be set:

==

1
m 1 R el
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R W
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m s R
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Government debt in the steady state has to satisfy:
R
b=(——wp)b+g—s (185)
g-—s ygy —m(l— 1)
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1=+ 1— 2+
To ensure a pre-specified debt-to-GDP ratio in the steady state, ¥, should be set:
b Yg — ﬂ( - %)
PR ST 15D
m 1
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b R b m 1
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m 1 b R
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