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In this appendix we present a full list of equations making up the
model. Variables with bars denote steady-state values.

A.1 Epidemic Block

Evolution of susceptible individuals:

St+1 = (1 − �I,t)St. (A.1)

Evolution of symptomatic infected:

It+1 = (1 − �R)It + ρ�I,tSt. (A.2)

Evolution of asymptomatic infected:

At+1 = (1 − �R)At + (1 − ρ)�I,tSt. (A.3)

Evolution of formerly asymptomatic infected:

Vt+1 = Vt + �RAt. (A.4)

Evolution of recovered individuals:

Rt+1 = Rt + (�R − �D,t)It. (A.5)

Evolution of deceased individuals:

Dt+1 = Dt + �D,tIt. (A.6)

Supposedly susceptible individuals:

S̃t = St + At + Vt. (A.7)
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A.2 Infection and Death Probabilities

Probability of susceptible individuals becoming infected:

�I,t = �cc̃t(ζItc
I
t + κAtc̃t) + �nñtκAtñt + �t(It + κAt). (A.8)

Probability of supposedly susceptible agent becoming symptomatic
infected:

�̃I,t = ρ�I,t
St

S̃t

. (A.9)

Death probability:

�D,t = min
[(

1 +
It

ν0

)
�D, ν1�D

]
. (A.10)

A.3 Supposedly Susceptible Individuals

Utility:

Ũt = log c̃t + θ log(1 − ñt) + β(1 − �̃I,t)Ũt+1 + β�̃I,tU
I
t+1. (A.11)

Budget constraint:

(1 + τc,t)c̃t + b̃t+1 = (1 − τn,t)wtñt +
It−1

πt
b̃t(1 − �̃I,t−1) + Γt.

(A.12)

Optimality conditions:

1
c̃t

= λ̃S,t(1 + τc,t) − λ̃�,tρ
St

S̃t

�c(ζItc
I
t + κAtc̃t) (A.13)

θ

1 − ñt
= λ̃S,t(1 − τn,t)wt + λ̃�,tρ

St

S̃t

�nκAtñt (A.14)

λ̃�,t = β[UI,t+1 − Ũt+1] (A.15)

λ̃S,t = β[(1 − �̃I,t)λ̃S,t+1 + �̃I,tλI,t+1]
It

πt+1
. (A.16)
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A.4 Symptomatic Infected Individuals

Utility:

U I
t = log cI

t + θ log(1 − nI
t ) + β(1 − �R)U I

t+1

+ β(�R − �D,t)UR
t+1 + β�D,tU

D. (A.17)

Budget constraint:

(1 + τc,t)cI
t + bI

t+1 =

wtξn
I
t + Γt +

It−1

πt

[
(1 − �R + �D,t−1)It−1

It
bI
t +

ρ�I,t−1St−1

It
b̃t

]
.

(A.18)

Optimality conditions:

1
cI
t

= λI,t(1 + τc,t) (A.19)

θ

1 − nI
t

= ξwtλI,t (A.20)

λI,t = β[(1 − �R)λI,t+1 + (�R − �D,t)λR,t+1]
It

πt+1(1 − �D,t)
.

(A.21)

A.5 Symptomatic Recovered Individuals

Utility:

UR
t = log cR

t + θ log(1 − nR
t ) + βUR

t+1. (A.22)

Budget constraint:

(1 + τc,t)cR
t + bR

t+1 = (1 − τn,t)wtn
R
t

+
It−1

πt

[
Rt−1

Rt
bR
t + (�R − �D,t−1)

It−1

Rt
bI
t

]
+ Γt. (A.23)



4 International Journal of Central Banking March 2022

Optimality conditions:

1
cR
t

= λR,t(1 + τc,t) (A.24)

θ

1 − nR
t

= (1 − τn,t)wtλR,t (A.25)

λR,t = βλR,t+1
It

πt+1
. (A.26)

A.6 Firms

Optimal price set by reoptimizing firms:

p̃t =
Ωt

Υt
. (A.27)

Auxiliary functions for optimal price setting:

Ωt = (1 − δβ)
wt

Z

yt

S̃t + It + Rt

(
S̃t

c̃t
+

It

cI
t

+
Rt

cR
t

)
+ δβπε

t+1Ωt+1

(A.28)

Υt = (1 − δβ)
yt

S̃t + It + Rt

(
S̃t

c̃t
+

It

cI
t

+
Rt

cR
t

)
+ δβπε−1

t+1 Υt+1.

(A.29)

Price index:

1 = δ (πt)
ε−1 + (1 − δ)p̃

1−ε

t . (A.30)

Price dispersion:

Δt = δπε
t Δt−1 + (1 − δ) p̃−ε

t . (A.31)
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A.7 Government and Central Bank

Containment policies:

τc,t = ΦcIt (A.32)

τn,t = ΦnIt (A.33)

ωt = ω(1 − τc,t)Φω . (A.34)

Monetary policy rule:

It

Ī =
(πt

π̄

)Φπ

(
yt

yf
t

)Φy

exp(It)ΦI . (A.35)

A.8 Market Clearing

Final goods market:

S̃tc̃t + Itc
I
t + Rtc

R
t = (S̃t + It + Rt)yt. (A.36)

Labor market:

S̃tñt + Itξn
I
t + Rtn

R
t = (S̃t + It + Rt)nt. (A.37)

Aggregate output:

Δtyt = Znt. (A.38)

Bond market:

S̃tb̃t + Itb
I
t + Rtb

R
t = 0. (A.39)

A.9 Flexible-Price Block

The flexible-price block consists of the same set of equations as
above, except that δ = 0. The equilibrium evolution of per capita
output in this hypothetical economy, denoted by yf

t , enters the mon-
etary policy rule (A.35).
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