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1 Main blocks

1.1 Firms

yt =

[∫ 1

0

yt(i)
ε−1
ε di

] ε
ε−1

(1)

Pt =

[∫ 1

0

Pt(i)
1−εdi

] 1
1−ε

(2)

yt(i) =

[
Pt(i)

Pt

]−ε
yt (3)

yt(i) = xtk̃t(i)
αlt(i)

1−α(kgt )
ξ (4)

k̃t(i) = kt(i)ut (5)

Firm's problem:

min
RKt
Pt

k̃t(i) +
Wt

Pt
lt(i) (6)

s.t yt(i) = xtk̃t(i)
αlt(i)

1−α(kgt )
ξ (7)

L =
RKt
Pt

k̃t(i) +
Wt

Pt
lt(i)− λt(xtk̃t(i)

αlt(i)
1−α(kgt )

ξ − yt(i)) (8)

∂L

∂k̃t(i)
=
RKt
Pt

− λtαxtk̃t(i)
α−1lt(i)

1−α(kgt )
ξ = 0 (9)

∂L

∂lt(i)
=
Wt

Pt
− λt(1− α)xtk̃t(i)

αlt(i)
−α(kgt )

ξ = 0 (10)

The FOC's can be rewritten such that:

RKt
Pt

= λtα
yt(i)

k̃t(i)
⇔ RKt

Pt
k̃t(i) = λtαyt(i) (11)

Wt

Pt
= λt(1− α)

yt(i)

lt(i)
⇔ Wt

Pt
lt = λt(1− α)yt(i) (12)

(13)

Thus, λt can be interpreted as real marginal cost, because:

TCt =
RKt
Pt

+
Wt

Pt
lt = λt(1− α)yt(i) + λtαyt(i) = λtyt(i) (14)

mct =
∂TCt
∂yt(i)

= λt (15)
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Hence, FOCs are:

RKt
Pt

= mctαxtk̃t(i)
α−1lt(i)

1−α(kgt )
ξ (16)

Wt

Pt
= mct(1− α)xtk̃t(i)

αlt(i)
−α(kgt )

ξ (17)

The price setting follows Calvo (1983). The price level evolves according to:

Pt =
[
(1− χ)(P ∗

t )
1−ε + χ(Pt−1)

1−ε] 1
1−ε (18)

P 1−ε
t = (1− χ)(P ∗

t )
1−ε + χ(Pt−1)

1−ε (19)

1 = (1− χ)(p∗t )
1−ε + χπε−1

t (20)

The producer solves:

max Et

∞∑
s=0

(βχ)s
λt+s
λt

[
(
P ∗
t (i)

Pt+s
−mct+s)yt+s(i)

]
= (21)

= Et

∞∑
s=0

(βχ)s
λt+s
λt

[
(
P ∗
t (i)

Pt+s
−mct+s)

[
P ∗
t (i)

Pt+s

]−ε
yt+s

]
= (22)

= Et

∞∑
s=0

(βχ)s
λt+s
λt

[(
P ∗
t (i)

Πt,t+sPt

)1−ε

−
(

P ∗
t (i)

Πt,t+sPt

)−ε

mct+s

]
yt+s (23)

The FOC (we drop i as we consider a symmetric equilibrium):

Et

∞∑
s=0

(βχ)sλt+s
[
(1− ε)(p∗t (i))

−εΠε−1
t,t+s + ε(p∗t (i))

−ε−1Πεt,t+smct+s
]
yt+s = 0 (24)

Et

∞∑
s=0

(βχ)sλt+s
[
(1− ε)p∗t (i)Π

ε−1
t,t+s + εΠεt,t+smct+s

]
yt+s = 0 (25)

p∗t =
ε

ε− 1

Et
∑∞
s=0(βχ)

sλt+sΠ
ε
t,t+smct+syt+s

Et
∑∞
s=0(βχ)

sλt+sΠ
ε−1
t,t+syt+s

=
ε

ε− 1

g1t
g2t

(26)

g1t = λtmctyt + βχEtπ
ε
t+1g

1
t+1 (27)

g2t = λtyt + βχEtπ
ε−1
t+1 g

2
t+1 (28)

1.2 Households

1.3 Household choice

The utility function:

Et

∞∑
t=0

βt

[
(cpt (j) + ρcgt (j))

1−σ

1− σ
+
lt(j)

1+ψ

1 + ψ
+

κ

1− µ

(
Mt(j)

Pt

)1−µ
]

(29)

The budget constraint:

Ptct(j) + Ptit(j) +Mt(j) +Bt(j) =Mt−1(j) +RtBt−1(j) +Rkt kt(j)ut(j) +W ∗
t (j)lt(j) + Λt(j)− Pttt(j) (30)

Capital accumulation follows:

kt+1 = ωtit + (1− δ(ut))kt −
ϕ

2
(
it
kt

− δ

ω
)2kt (31)

δ(ut) = δ + ϕ1(ut − 1) +
ϕ2
2
(ut − 1)2 (32)
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where ωt is the MEI.

The Lagrangian for household optimization is:

L = E0

∞∑
t=0

βt

[
(cpt (j) + ρcgt (j))

1−σ

1− σ
− lt(j)

1+ψ

1 + ψ
+

κ

1− µ

(
Mt(j)

Pt

)1−µ

− λt
Pt

(
Ptct(j)+Ptit(j)+Mt(j)+Bt(j)−Mt−1(j)−RtBt−1(j)−Rkt kt(j)ut(j)−W ∗

t (j)lt(j)−Λt(j)+Pttt(j)
)

− µt

(
kt+1(j)− ωtit(j)− (1− δ(ut))kt(j) +

ϕ

2
(
it(j)

kt(j)
− δ

ω
)2kt(j)

)]
(33)

FOCs are:

∂L

∂ct(j)
= 0 ⇔(cpt (j) + ρcgt (j))

−σ − λt = 0 (34)

∂L

∂Mt(j)
= 0 ⇔κ

(
Mt(j)

Pt

)−µ
1

Pt
− λt
Pt

+ β
λt+1

Pt+1
= 0 (35)

∂L

∂Bt(j)
= 0 ⇔− λt

Pt
+ βRt

λt+1

Pt+1
= 0 (36)

∂L

∂ut(j)
= 0 ⇔λt

Pt
Rkt kt(j)− µtkt(j)δ

′(ut) = 0 (37)

∂L

∂it(j)
= 0 ⇔− λt + µtωt − µtϕ(

it(j)

kt(j)
− δ) = 0 (38)

∂L

∂kt+1(j)
= 0 ⇔λt+1

Pt+1
Rkt+1ut+1 + µt+1

(
(1− δ(ut+1)) + ϕ(

it+1(j)

kt+1(j)
− δ

ω
)
it+1(j)

kt+1(j)
− ϕ

2
(
it+1(j)

kt+1(j)
− δ

ω
)2
)
− 1

β
µt = 0

(39)

Using 34 we get:

λt = (cpt (j) + ρcgt (j))
−σ = ct(j)

−σ (40)

λt+1

λt
= (

ct+1(j)

ct(j)
)−σ (41)

From 36:

λt
Pt

= βRt
λt+1

Pt+1
(42)

λt+1 =
λt
βRt

πt+1 (43)

λt+1

λt
=
πt+1

βRt
(44)

Combining 41 and 44 yields the Euler equation:

πt+1

βRt
= (

ct+1(j)

ct(j)
)−σ (45)

ct(j)
−σ = β

Rt
πt+1

ct+1(j)
−σ (46)

35 can be rewritten as:
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κ

(
Mt(j)

Pt

)−µ

= λt − β
λt+1Pt
Pt+1

(47)

κ

(
Mt(j)

Pt

)−µ

= λt − β

πt+1λt
βRt

Pt

Pt+1
(48)

κ

(
Mt(j)

Pt

)−µ

= λt(1−
1

Rt
) (49)

(mt)
−µ =

1

κ
ct(j)

σ Rt
Rt − 1

(50)

From 38:

−λt + µt(ωt − ϕ(
it(j)

kt(j)
− δ)) = 0 (51)

qt ≡
µt
λt

= (ωt − ϕ(
it(j)

kt(j)
− δ

ω
)) (52)

From 39:

µt = βλt+1
Rkt+1

Pt+1
ut+1 + µt+1

(
(1− δ(ut+1)) + ϕ(

it+1(j)

kt+1(j)
− δ

ω
)
it+1(j)

kt+1(j)
− ϕ

2
(
it+1(j)

kt+1(j)
− δ

ω
)2
)

(53)

µt
λt

= β
λt+1

λt

Rkt+1

Pt+1
ut+1 +

µt+1

λt

λt+1

λt+1

(
(1− δ(ut+1)) + ϕ(

it+1(j)

kt+1(j)
− δ

ω
)
it+1(j)

kt+1(j)
− ϕ

2
(
it+1(j)

kt+1(j)
− δ

ω
)2
)

(54)

qt = β(
ct+1(j)

ct(j)
)−σ

[
Rkt+1

Pt+1
ut+1 + qt+1

(
(1− δ(ut+1)) + ϕ(

it+1(j)

kt+1(j)
− δ

ω
)
it+1(j)

kt+1(j)
− ϕ

2
(
it+1(j)

kt+1(j)
− δ

ω
)2
)]

(55)

From 37 and 32:

λt
Pt
Rkt kt(j) = µtkt(j)δ

′(ut) (56)

Rkt
Pt

= qtδ
′(ut) (57)

rkt =
Rkt
Pt

= qt(ϕ1 + ϕ2(ut − 1)) (58)

1.3.1 Wage setting

Labour demand:

lt(j) =

[
Wt(j)

Wt

]−εw
lDt (59)

(60)

Household maximizes:

Et

∞∑
s=0

(βχw)
s

[
− lt+s(j)

1+ψ

1 + ψ
+ λt+sw

∗
t (j)Π

−1
t,t+slt+s(j)

]
(61)

Et

∞∑
s=0

(βχw)
s

− 1

1 + ψ
(

[
w∗
t (j)Π

−1
t,t+s

wt+s

]−εw
lDt+s)

1+ψ + λt+sw
∗
t (j)Π

−1
t,t+s

[
w∗
t (j)Π

−1
t,t+s

wt+s

]−εw
lDt+s

 (62)

(63)

FOC:

Èëüÿ Ãóëåíêîâ, äåïàðòàìåíò òåîðåòè÷åñêîé ýêîíîìèêè ÔÝÍ ÍÈÓ ÂØÝ



Îöåíêà èíôëÿöèîííûõ ïîñëåäñòâèé èíôðàñòðóêòóðíûõ èíâåñòèöèé ñ ïîìîùüþ êàëèáðîâàííîé
DSGE-ìîäåëè ðîññèéñêîé ýêîíîìèêè 5

0 = Et

∞∑
s=0

(βχw)
s

εw([w∗
t (j)

wt+s

]−εw
lDt+s)

ψlDt+s

[
w∗
t (j)

wt+s

]−εw−1
1

wt+s
Π
εw(1+ψ)
t,t+s + (1− εw)

[
w∗
t (j)Π

−1
t,t+s

wt+s

]−εw
lDt+sΠ

−1
t,t+sλt+s


(64)

0 = Et

∞∑
s=0

(βχw)
s

[
εw(l

D
t+s)

1+ψ

[
w∗
t (j)

wt+s

]−εw(1+ψ)−1
1

wt+s
Π
εw(1+ψ)
t,t+s + (1− εw)

[
w∗
t (j)

wt+s

]−εw
lDt+sc

−σ
t+sΠ

εw−1
t,t+s

]
(65)

0 = Et

∞∑
s=0

(βχw)
s
[
εw(l

D
t+s)

1+ψw∗
t (j)

−εw(1+ψ)−1w
εw(1+ψ)
t+s Π

εw(1+ψ)
t,t+s + (1− εw)w

∗
t (j)

−εwwεwt+sl
D
t+sc

−σ
t+sΠ

εw−1
t,t+s

]
(66)

εww
∗
t (j)

−εwψ−1Et

∞∑
s=0

(βχw)
s
[
(lDt+s)

1+ψw
εw(1+ψ)
t+s Π

εw(1+ψ)
t,t+s

]
= (εw − 1)Et

∞∑
s=0

(βχw)
s
[
wεwt+sl

D
t+sc

−σ
t+sΠ

εw−1
t,t+s

]
(67)

w∗
t (j)

1+εwψ =
εw

εw − 1

Et
∑∞
s=0(βχw)

s
[
(lDt+s)

1+ψw
εw(1+ψ)
t+s Π

εw(1+ψ)
t,t+s

]
Et
∑∞
s=0(βχw)

s
[
wεwt+sl

D
t+sc

−σ
t+sΠ

εw−1
t,t+s

] (68)

This can be simpli�ed to yield:

w∗
t (j)

1+εwψ =
εw

εw − 1

g3t
g4t

(69)

g3t = (lDt )
1+ψw

εw(1+ψ)
t + βχwEtπ

εw(1+ψ)
t+1 g3t+1 (70)

g4t = c−σt lDt w
εw
t + βχwEtπ

εw−1
t+1 g4t+1 (71)

1.4 Policy

1.4.1 Fiscal policy

The government has the following budget constraint:

Ptgt +Bt−1Rt = Pttt +Bt + (Mt −Mt−1) (72)

gt +
Rt
Pt
Bt−1 = tt +

Bt
Pt

+
Mt −Mt−1

Pt︸ ︷︷ ︸
st=mt−

mt−1
πt

(73)

gt +
Rt
πt
bt−1 = tt + bt + st (74)

bt =
Rt
πt
bt−1 + gt − tt − st (75)

Lump-sum taxes tt adjust so that the budget constraint is satis�ed:

tt = ψbbt−1, ψb >
1

β
(76)

Then:

bt = (
Rt
πt

− ψb)bt−1 + gt − st (77)

1.4.2 Monetary policy

We consider two alternative settings:

Èëüÿ Ãóëåíêîâ, äåïàðòàìåíò òåîðåòè÷åñêîé ýêîíîìèêè ÔÝÍ ÍÈÓ ÂØÝ



Îöåíêà èíôëÿöèîííûõ ïîñëåäñòâèé èíôðàñòðóêòóðíûõ èíâåñòèöèé ñ ïîìîùüþ êàëèáðîâàííîé
DSGE-ìîäåëè ðîññèéñêîé ýêîíîìèêè 6

1. the Central bank targets in�ation and adjusts the interst rate via a Taylor rule

Rt
R

=

(
Rt−1

R

)ρi [(πt
π

)ϕπ]1−ρi
(78)

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

st = s̄

(
gt
g

)ϕMF
(79)

1.5 Aggregation

Goods production (note that
∫ 1

0
kt(i) = ktut and

∫ 1

0
lt(i) = lDt , and the capital-labour ratio is constant across

�rms):

yit = xtlt(i)
1−αkt(i)

α(kGt )
ξ (80)[

Pt(i)

Pt

]−ε
yt = xtlt(i)

1−αkt(i)
α(kGt )

ξ (81)

yt

∫ 1

0

[
Pt(i)

Pt

]−ε
di = xt(k

G
t )

ξ

∫ 1

0

lt(i)

(
kt(i)

lt(i)

)α
di (82)

ytvt = xt(l
D
t )

1−α(ktut)
α(kGt )

ξ (83)

ytvt = xt(l
D
t )

1−α(k̃t)
α(kGt )

ξ (84)

where vt is the price dispersion term which evolves according to:

vt = (1− χ)(p∗t )
−ε + χπεt vt−1 (85)

Labour market:

lt(j) =

[
Wt(j)

Wt

]−εw
lDt (86)∫ 1

0

lt(j)dj = lDt

∫ 1

0

[
wt(j)

wt

]−εw
dj (87)

lt = lDt

∫ 1

0

[
wt(j)

wt

]−εw
dj (88)

lt = vwt l
D
t (89)

where vwt is the wage dispersion term which evolves according to:

vwt = (1− χw)(
w∗
t

wt
)−εw + χwπ

εw
t (

wt−1

wt
)−εwvt−1 (90)

Wage evolves according to:

w1−εw
t = (1− χw)(w

∗
t )

1−εw + χwπ
εw−1
t w1−εw

t−1 (91)
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2 Equilibrium conditions

yt = ct + it + gt (92)

ytvt = xtk̃t
α
(lDt )

1−α(kgt )
ξ (93)

vt = (1− χ)(p∗t )
−ε + χπεt vt−1 (94)

lt = vwt l
D
t (95)

vwt = (1− χw)(
w∗
t

wt
)−εw + χwπ

εw
t (

wt−1

wt
)−εwvwt−1 (96)

k̃t = ktut (97)

rkt = mctαxtk̃t
α−1

(lD)1−αt (kgt )
ξ (98)

wt = mct(1− α)xtk̃t
α
(lD)−αt (kgt )

ξ (99)

1 = (1− χ)(p∗t )
1−ε + χπε−1

t (100)

p∗t =
ε

ε− 1

g1t
g2t

(101)

g1t = c−σt mctyt + βχEtπ
ε
t+1g

1
t+1 (102)

g2t = c−σt yt + βχEtπ
ε−1
t+1 g

2
t+1 (103)

kt+1 = ωtit + (1− δ(ut))kt −
ϕ

2
(
it
kt

− δ)2kt (104)

δ(ut) = δ + ϕ1(ut − 1) +
ϕ2
2
(ut − 1)2 (105)

(w∗
t )

1+εwψ =
εw

εw − 1

g3t
g4t

(106)

g3t = (lDt )
1+ψw

εw(1+ψ)
t + βχwEtπ

εw(1+ψ)
t+1 g3t+1 (107)

g4t = c−σt lDt w
εw
t + βχwEtπ

εw−1
t+1 g4t+1 (108)

w1−εw
t = (1− χw)(w

∗
t )

1−εw + χwπ
εw−1
t w1−εw

t−1 (109)

ct = cpt + ρcgt (110)

c−σt = β
Rt
πt+1

c−σt+1 (111)

(mt)
−µ =

1

κ
cσt

Rt
Rt − 1

(112)

qt = (ωt − ϕ(
it
kt

− δ

ω
)) (113)

qt = β(
ct+1

ct
)−σ

[
rkt+1ut+1 + qt+1

(
(1− δ(ut+1)) + ϕ(

it+1

kt+1
− δ

ω
)
it+1

kt+1
− ϕ

2
(
it+1

kt+1
− δ

ω
)2
)]

(114)

rkt = qt(ϕ1 + ϕ2(ut − 1)) (115)

bt = (
Rt
πt

− ψb)bt−1 + gt − st (116)

st = mt −
mt−1

πt
(117)

kgt+1 = igt−4 + (1− δg)kgt (118)

gt = cgt +

4∑
s=0

ωiigt−s (119)

igt − ig

y
= ρi,g

igt−1 − ig

y
+ εt,ig (120)

cgt − cg

y
= ρc,g

cgt−1 − cg

y
+ εt,cg (121)

log(xt) = ρx log(xt−1) + εt,x (122)

log(ωt) = ρω log(ωt−1) + (1− ρω) log(ω) + εt,ω (123)

This system is complemented with either the Taylor rule:
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Rt
R

=

(
Rt−1

R

)ρi [(πt
π

)ϕπ]1−ρi
(124)

(125)

or an expression de�ning the level of segniorage allowed by the Central bank:

st = s̄

(
gt
g

)ϕMF
(126)

The system has 33 equations, 4 exogenous processes xt, i
g
t , c

g
t , ωt, and 29 endogenous variables

yt, ct, it, gt, vt, v
w
t , kt, ut, k̃t, lt, l

D
t , k

g
t , r

k
t , wt, w

∗
t , g

3
t , g

4
t ,mct, p

∗
t , πt, g

1
t , g

2
t , δt, c

p
t ,mt, Rt, qt, bt, st

3 Steady-state solution

For exogenous processes (equations 121, 120, 123, 122):

ig

y
= yig (127)

ig

y
= ycg = yg − yig (128)

x = 1 (129)

ω = ω̄ (130)

Steady-state nominal interest rate (equation 111):

R =
π

β
(131)

Normalize capital utilization to 1 in steady state (equation 105):

u = 1 (132)

δ = δ̄ (133)

This implies that (from equation 115):

rk = q(ϕ1 + ϕ2(u− 1)) (134)

ϕ1 =
rk

q
(135)

From capital accumulation (equation 104 and equation 118) it follows that:

i

k
=
δ

ω
(136)

ig

kg
= δg (137)

kg =
yigy

δg
(138)

Investment FOC (equation 113) yields:

q = ω (139)

Capital FOC (equation 114) yields:
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q = β(rk + q(1− δ)) (140)

q(1− β(1− δ)) = βrk (141)

rk =
q

β
− q(1− δ) (142)

Steady-state seigniorage is positive as long as there is positive trend in�ation (equation 117):

s = m(1− 1

π
) (143)

Optimal reset price (equation 100):

p∗ =

(
1− χπε−1

1− χ

) 1
1−ε

(144)

Price dispersion (equation 94):

v =
1− χ

1− χπϵ
(p∗)−ϵ (145)

From equations 102 and 103:

g1 = yc−σmc+ βχπεg1 (146)

g1 =
yc−σmc

1− βχπε
(147)

g2 = c−σy + βχπε−1g2 (148)

g2 =
c−σy

1− βχπε−1
(149)

(150)

Hence,

g1

g2
=
yc−σmc

c−σy

1− βχπε−1

1− βχπε
(151)

g1

g2
= mc

1− βχπε−1

1− βχπε
(152)

(153)

Then, from 101:

p∗ =
ε

ε− 1

g1

g2
= mc

ε

ε− 1

1− βχπε−1

1− βχπε
(154)

mc = p∗
ε− 1

ε

1− βχπε

1− βχπε−1
(155)

Capital-labour ratio can be derived by combining equations 99 and 98:

rk

w
=

α

1− α

lD

k̃
(156)

lD

k̃
=

1− α

α

rk

w
(157)

Express marginal cost from 98:
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mc =
rk

αxk̃α−1l1−α(kg)ξ
(158)

mc = α−1rk
(
l

k̃

)α−1

(kg)−ξ = α−1rk
(
1− α

α

rk

w

)α−1

(kg)−ξ (159)

= α−α(1− α)α−1(rk)αw1−α(kg)−ξ (160)

This expression allows to pin down steady-state wage:

w =
(
αα(1− α)1−α(rk)−α(kg)ξmc

) 1
1−α (161)

From equation 109:

w1−εw = (1− χw)(w
∗)1−εw + χwπ

εw−1w1−εw (162)

w1−εw =
1− χw

1− χwπεw−1
(w∗)1−εw (163)

w =

(
1− χw

1− χwπεw−1

) 1
1−εw

w∗ (164)

w∗ =

(
1− χw

1− χwπεw−1

) 1
εw−1

w (165)

From equations 107 and 108:

g3 = (lD)1+ψwεw(1+ψ) + βχwπ
εw(1+ψ)g3 (166)

g3 =
(lD)1+ψwεw(1+ψ)

1− βχwπεw(1+ψ)
(167)

g4 = c−σlDwεw + βχwπ
εw−1g4 (168)

g4 =
c−σlDwεw

1− βχwπεw−1
(169)

g3

g4
=

(lD)1+ψwεw(1+ψ)

c−σlDwεw
1− βχwπ

εw−1

1− βχwπεw(1+ψ)
=

(lD)ψwεwψ

c−σ
1− βχwπ

εw−1

1− βχwπεw(1+ψ)
(170)

Plug this result into equation 106:

(w∗)1+εwψ =
εw

εw − 1

g3

g4
=

εw
εw − 1

(lD)ψwεwψ

c−σ
1− βχwπ

εw−1

1− βχwπεw(1+ψ)
(171)

Use the result for w∗:

(
1− χw

1− χwπεw−1

) 1+εwψ
εw−1

w =
εw

εw − 1

(lD)ψ

c−σ
1− βχwπ

εw−1

1− βχwπεw(1+ψ)
(172)

(lD)ψ = c−σw
εw − 1

εw

(
1− χw

1− χwπεw−1

) 1+εwψ
εw−1 1− βχwπ

εw(1+ψ)

1− βχwπεw−1
(173)

(lD)ψ = (y · yc)−σw
εw − 1

εw

(
1− χw

1− χwπεw−1

) 1+εwψ
εw−1 1− βχwπ

εw(1+ψ)

1− βχwπεw−1
(174)

(lD)ψ = ((
k̃

lD
)αlD(kg)ξv−1 · yc)−σw

εw − 1

εw

(
1− χw

1− χwπεw−1

) 1+εwψ
εw−1 1− βχwπ

εw(1+ψ)

1− βχwπεw−1
(175)

lD =

(
((
k̃

lD
)α(kg)ξv−1 · yc)−σw

εw − 1

εw

(
1− χw

1− χwπεw−1

) 1+εwψ
εw−1 1− βχwπ

εw(1+ψ)

1− βχwπεw−1

) 1
ψ+σ

(176)
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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 yc, yi and yg:

y = v−1(kg)ξ(
k̃

lD
)αlD (177)

c = ycy (178)

i = yiy (179)

g = ygy (180)

Since we know y, c and lD, we also know g1, g2, g3 and g4.

From equation 112 steady-state money demand is:

m =

(
1

κ
cσ

R

R− 1

)− 1
µ

(181)

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

m

y
= κ

1
µ

(
cσ

R

R− 1

)− 1
µ 1

y
(182)

κ
1
µ =

m

y
y

(
cσ

R

R− 1

) 1
µ

(183)

κ = (
m

y
y)µ

(
cσ

R

R− 1

)
(184)

Government debt in the steady state has to satisfy:

b = (
R

π
− ψb)b+ g − s (185)

b =
g − s

1− R
π + ψb

=
ygy −m(1− 1

π )

1− R
π + ψb

(186)

To ensure a pre-speci�ed debt-to-GDP ratio in the steady state, ψb should be set:

b

y
=
yg − m

y (1−
1
π )

1− R
π + ψb

(187)

b

y
(1− R

π
+ ψb) = yg −

m

y
(1− 1

π
) (188)

b

y
(1− R

π
) + ψb

b

y
= yg −

m

y
(1− 1

π
) (189)

ψb =
yg − m

y (1−
1
π )−

b
y (1−

R
π )

b
y

(190)
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