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2 Model Description

1.01 AAL_20: A simple planning problem for Covid-19 Lockdown , Alvarez, Argente,
& Lippi (2021)

The model consists of a SIR model with lockdown. If not in lockdown each person

produces a fixed amount of output.

¢ Pandemic model: The standard SIR model is extended by a planner who can
send a fraction of Susceptible and Infected into lockdown. The lockdown is only
partially effective, is economically costly but reduces new infections. The prob-
ability of death depends on the number of infected. The planner considers the

economic cost of deaths. With a given probability, a cure and vaccines can arrive

in each period.



¢ Economic model: There is no labor decision. All people who are alive and not in

a lockdown produce w units of output.

1.02 ACS_21: Business Dynamism, Sectoral Reallocation and Productivity in a Pan-

demic , Ascari, Colciago, & Silvestrini (2021))

This model builds an Epidemiological-Industry Dynamic model, featuring a SIR model

and a two sector economy with heterogeneous firms.

* The economy includes a social and a non-social sector, where the main difference
is that social goods require social interactions for consumption. Additionally, it
includes sticky wages to analyze the role of monetary policy. The transmission
rate in the SIR part of the model is endogenously affected by the consumption
behaviour of the agents. The paper analyzes: (1) the effect of the pandemic of
the market structure of the social and non-social sector evaluating market exits,
entries and average market productivity, (2) the role of the size of the social sector

for the severity of the recession and (3) the role of the monetary policy.

1.03 AJRT_20: Divided we fall: International Health and Trade Cooperation during
a Pandemic , Acharya, Jiang, Richmond, & von Thadden| (2020)

The model analyses the role of international trade and health coordination in times of
a pandemic using a two-economy, two-good trade model with a micro-founded SIR

model of infection dynamics.

* The model aims at determining optimal pandemic containment policies when i)
governments of the two countries do not coordinate (Nash equilibrium) and ii)
when both governments coordinate (risk-sharing equilibrium). The major con-

tainment tools comprise consumption tax and import tariff.

¢ Epidemic model: International transmission channels are added to the standard
micro-founded SIR model. The pandemic spreads across countries through do-
mestic consumption of imported goods and direct interaction with the infected

foreigners.
¢ Economic model: The model features two-country, two-consumption goods with

perfectly competitive goods and labour markets. Households do not save.

1.04 ALS_20: Inequality of Fear and Self-Quarantine: Is There a Trade-of between
GDP and Public Health? ,|Aum, Lee, & Shin| (2021)

The model combines an age-specific STAISR model with a small economic model, which
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focuses on different agent groups self-employed, managers, workers - and their work
decision, including a work-from-home option. A government can introduce pandemic

specific policies.

¢ Epidemic model: STAISR model with young and old people. Infected are asymp-
tomatic or symptomatic. The latter decreases productivity. Health states are only
observable if tested. Government tests people after some period. Testing groups
people in the following categories: (1) untested or tested negative (2) tested posi-
tive (3) confirmed recovered. Possibility of false negatives, but not false positives.

* Economic model: Young people work, old people are retired. Young people
are high-skilled or low-skilled and work in this sector. They can work from
home, which decreases productivity. Young people are self-employed, who de-
cide about labour and work from home, workers, who work for managers but can
switch occupations, and managers, who decide for themselves and their work-
ers. Adaptive expectations about prices and wages. Three types of government
policies: (1) testing a fraction of (a)symptomatic people (2) quarantining symp-
tomatic people (3) lockdown, which forces people to work from home.

1.05 A_20: What will be the economic impact of COVID-19 in the US? Rough esti-

mates of disease scenarios , Atkeson|(2020)

The model introduces a simple SIR model of the progression of COVID-19 in the
United States over the next 12-18 months.

¢ The SIR model is a Markov model of the spread of an epidemic in a population
in which the total population is divided into categories of being susceptible to
the disease (S), actively infected (I), and recovered (or dead) (R). The model stud-
ies: 1) the trade-off between the severity and timing of suppression of the disease
through social distancing and the progression of the disease in the population
and 2) the effect of the epidemic with different transmission rates, speed of miti-

gation and temporary imposition of extremely severe mitigation measures.

1.06 BCG_21: Social Distancing and Supply Disruptions in a Pandemic , Bodenstein,
Corsetti, & Guerrieri| (2021)

Authors expand the standard SIR model with a homogeneous population to a setting
with multiple groups and combine it with a two-sector growth model to provide a map
from the intensity of social distancing into the disease spread, the number of people

able to work, and via this channel, into economic activity.



¢ The disease in this model affects economic activity directly and indirectly: di-
rectly, through its negative impact on the labour force, and indirectly, as contrac-
tions in the output of the core sector have nonlinear effects on aggregate activity.
The question the authors address using this model is how much output can po-
tentially be lost by letting the disease spread to its natural intensity, as opposed

to trying to slow it down via social distancing.

¢ Epidemic model: Four-group SIR model. Members of the first two groups are
in the labour force. Individuals of group j work in sector j. The members of
group 3 and 4 are not in the labour force and represent the young, who attend
school, and retired people. The rate at which infective and susceptible individ-
uals meet is proportional to their spatial density. Social distancing and other
non-pharmaceutical public health measures are modelled as a reduction in the

effective contact rates.

* Economic model: Two intermediate sectors, which produce inputs for final goods.
In Sector 1, labour inputs are subject to a minimum scale requirement. In Sector
2, labour inputs are more readily substitutable for capital services. Households
supply two types of labour inelastically, invest, and, also rent capital services to

firms in sector 2.

1.07 BKST_21: An Economics Model of the COVID-19 Epidemic: The Importance
of Testing and Age-Specific Policies , |Brotherhood, Kircher, Santos, & lertilt (2020)

The model augments a standard SIR epidemiological model with individual choices

on work and non-work social distancing for young and old agents.

* The model includes young and old agents with consumption and leisure goods.
Infected individuals are initially uncertain unless they are tested. In addition, it
also features testing and hospitalization and optimal lockdown, testing and quar-
antines. They find that:1) older individuals socially distance themselves substan-
tially in equilibrium, 2) an optimal lockdown then confines the young more, 3)
the strictness and economic costs of the optimal lockdown depend on whether
or not individuals can telework, 4) Testing and quarantines save lives, even if
conducted just on the young, 5) When some testing is available, the optimal lock-

down is much lighter and GDP rises even compared with a no-policy benchmark.

1.08 CDL_21: Pandemics Through the Lens of Occupations , Chopra, Devereux, &
Lahiri (2021)

The model combines a SIR and macroeconomic model. It stands out from other macro-



epi models by two features: First, labour is supplied through many different occupa-
tions with different degrees of required social proximity, and second, it allows individ-

uals to choose whether to work from the market or work from home.

¢ The ease with which individuals can substitute into work-from-home varies across
occupations. The paper examines the evolution of a pandemic in the model and

its macroeconomic and distributional consequences.

¢ Epidemic model: A standard SIR model, where the probability of infection de-

pends on agents occupation.

¢ Economic model: Macroeconomic model with multiple sectors and occupations,
where sectoral goods are produced by combining various occupations and are
used to produce final goods. Individuals endogenously determine to work from
the market or work from home. The government maintains a balanced budget

by rebating all its tax revenues through lump-sum transfers to individuals.

1.09 CF_20: Stay-at-Home Orders in a Fiscal Union , (Crucini & O’Flaherty| (2020)

The paper expands the SIR model of Eichenbaum et al. (2020) to multiple locations to

study the optimal implementation of stay-at-home orders.

¢ FEach location experiences an idiosyncratic virus shock. Following this, the virus
can spread through both consumption and employment within a given location.
Individuals may also spread the virus across locations by travelling from place to
place. An aggregate social planner can implement mitigation policy, proxied by
consumption tax, to maximize the welfare of the country. Mitigation policy can
be varied across locations, which allows for economic and welfare comparisons

between a common national policy and location-specific policy.

¢ Epidemic model: Modified version of the SIR model from Eichenbaum et al.
(2020), which features multiple locations, where the virus is transmitted within
and across states through consumption and employment. The main difference
between this model and the SIR model of Eichenbaum et al. (2020) is the pres-

ence of travel cost in the transmission mechanism equation.

¢ Economic model: States are closed economies except for virus transmission. Con-
sumers maximize utility over an infinite horizon subject to the budget constraint,
which includes the consumption tax as a proxy for mitigation policy. Continuum
of representative firms produce goods via linear production technology, which is
a function of labour. Government levies tax rate on consumption and maintains

a balanced budget.



1.10 ERT_21 Epi: The Macroeconomics of Epidemics , |Eichenbaum, Rebelo, & Tra-
bandt (2021b)

The model extends the canonical SIR model to study the equilibrium interactions be-

tween economic decisions and epidemic dynamics.

¢ The model features a two-way interaction between the epidemic and the econ-
omy. On the one hand, peoples decisions to cut back on consumption and work
reduce the severity of the epidemic, as measured by total deaths. On the other
hand, these same decisions exacerbate the size of the recession caused by the
epidemic. In addition to the baseline model, authors study containment policy
measures with three additional extensions of the model: Medical preparedness,

Treatment, and Vaccination.

¢ Epidemic model: Modified version of canonical SIR model proposed by Kermack
and McKendrick (1927), where transition probabilities depend on peoples eco-

nomic decisions.

* Economic model: Simple three-sector economy, where households do not have
access to savings, firms. Consumption goods are produced with production tech-
nology that is a function of labour input, and the government levies Pigouvian

tax rate on consumption.

111 ERT_21.Ineq: Inequality in Life and Death , Eichenbaum, Rebelo, & Trabandt
(2021a)

The model incorporates the heterogeneous impacts of Covid-19 on high- and low-
income people into a multi-sector macro model with a micro-founded SIR model of

infection dynamics.

¢ The model studies how Covid may disproportionately impact the welfare and
the health status of both groups, as well as examines the effects of a containment
policy and low-income fiscal transfers/aids on income inequality and death rates

of both groups.

¢ Epidemic model: The model assumes distinct SIR pandemic transmission dy-

namics facing high and low-income agents.

* Economic model: The model features a two-sector economy with zero labour
mobility between sectors. There is high and low-income work in the tradable
sector and the non-tradable sector respectively. All markets are perfectly com-
petitive with wages stickiness. The model operates under a small and open-
economic setting, and only high-income households can access the saving in-

strument (foreign-currency bond).



1.12 ERT_21 _NK: Epidemics in the New Keynesian Model , Eichenbaum, Rebelo, &
Trabandt| (2020a)

The model combines a standard NK- DSGE model with non-linear dynamics of an

epidemic through a SIR epidemiological model.

* The economy includes the household and production sector with the sticky price.
The population is then divided into four groups: susceptible, infected (people
who have been infected by the virus), recovered, and deceased. Susceptible peo-
ple can become infected in three ways: purchasing consumer goods, working,
and through random interactions unrelated to economic activity. The model
study:1) the effect of the epidemic in an NK model,2) there was only a short-
lived rise in financial stress that quickly subsided, and3) there was mild deflation
between the peak to the trough of the Covid recession.

1.13 ERT_21_Test: The Macroeconomics of Testing and Quarantining , Eichenbaum,
Rebelo, & Trabandt| (2020b)

The model combines a three-sector DSGE model with a SIR model where people only
know their health status if tested.

¢ The model features a two-way interaction between the epidemic dynamics and
economic activity. Epidemic causes a recession because people cut back on forms
of consumption and work that require social interaction to reduce the chances of
being infected. The fall in economic interactions slows down the transmission
of the pandemic. The model is used to study the impact of testing/quarantining

and non-pharmaceutical interventions on health and economic outcomes.

¢ Epidemic model: A modified version of the canonical SIR model proposed by
Kermack and McKendrick (1927), where people do not know their true health
state unless they are tested.

* Economic model: A simple three-sector economy, where households do not have
access to savings, a representative firm produces consumption goods according
to the production technology which is a function of labour input, and the govern-
ment finances the consumption of the infected and quarantined by taxes obtained

from non-infected households.

1.14 F_21: Fiscal Policy during a Pandemic , |Faria-e Castro|(2021)

The model incorporates an exogenous pandemic, in terms of a path of consumption



shocks, into a nonlinear two agents two goods DSGE macro model with financial inter-
mediaries and endogenous firms entries and exits. Different discretionary fiscal poli-

cies are evaluated in the model regarding their effectiveness to mitigate the pandemic
shock.

¢ Epidemic model: The pandemic is modelled exogenously, in the form of a shock
on the marginal utility of goods (or service) produced from the contact-intensive

service sector

¢ Economic model: The model is a two-agents (borrowers, savers) two-goods DSGE
model with financial intermediaries (FIs) as in Gertler & Karadi (2011). House-
holds can be unemployed. Borrowers borrow from FIs, can only consume non-
service goods and can default. Savers save in FIs and can consume both goods.
Firms are subject to price stickiness. Service sector firms endogenously exit and
enter the market. The government collects taxes (from labour, capital/profits,
lump sum), consumes and pays unemployment insurance. It issues government
debt. Discretionary fiscal policies include: (1) unconditional transfers (2) trans-
fers to service sector firms proportional to wage (3) increase in non-service gov-
ernment consumption (4) increase in unemployment insurance (5) reduction in

labour tax.

1.15 GP_20: The Macroeconomics of Age-Varying Epidemics , Giagheddu & Papetti
(2020

The model combines a SIR and Macroeconomic model, and incorporates age-specific
socio-economic interactions to study the role of demographic factors in the COVID-19

epidemic evolution.

* The model features i) two types of agents, young and old, ii) a contact matrix
between and within the groups, and iii) different mortality risks. The goal of
the paper is to analyze two policies: consumption tax (economic shutdown), and

social distancing (reducing parameter values of the contact matrix).

¢ Epidemic model: A SIR model includes two groups of people: young and old.

The transmission function depends on the within and between groups contact.

* Economic model: A simple three-sector economy, featuring two types of house-
holds (young and old) with no access to savings in the demand block, a profit-
maximizing competitive firm in the supply block, and a simple government, who

collects consumption tax and distribute lump-sum transfer to households.

1.16 HKK_20: COVID-19 Misperception and Macroeconomy , Hamano, Katayama,
Kubota, et al.| (2020)



The model incorporates misperceptions about the true state of infection into a standard

macro model with micro-founded SIR infection dynamics la Eichenbaum et al. (2020).

¢ Individuals may perceive the pandemic as being more or less severe than the
actual situation. Government has access to accurate information, and can force
lockdowns or levy optimal consumption tax to contain the spread of the pan-
demic. The model also studies impacts when the medical system reaches maxi-

mum capacity on the pandemic evolution and the economy:.

¢ Epidemic model: The model features standard micro-founded SIR infection dy-
namics whist allows for misperception in the number of infected cases perceived

by the susceptible.

¢ Economic model: The macro model comprises representative households, com-
petitive firms and the government. Households supply labour, and cannot save.
Firms are subject to linear single-factor production technology. The government

collects consumption tax from households to finance its lump-sum transfers.

1.17 JPV_21: Optimal Mitigation Policies in a Pandemic: Social Distancing and
Working from Home , Jones, Philippon, & Venkateswaran (2021)

The paper uses an Epi-model combined with household choice to study the incentives
of private agents to avoid contracting the virus compared to planner solution, and the
goal is to use such a model to quantify the trade-offs of work-from-home policy that

could mitigate the pandemic.

* The virus avoidance way in the model is to “work from home”, which features a
lower pandemic exposure at the expense of lower productivity and a mental util-
ity cost. The model shows that there is a “wedge” between the private incentives

of agents and the optimal solution less mitigation in the decentralized solution.

¢ Epidemic model: A standard SIR model, exposure to virus depends on consump-

tion and labour choice.

¢ Economic model: A standard optimizing household problem, with work-from-
home technology that has lower productivity and a negative utility cost, with one

unit of labour producing one consumption good.

1.18 KUX_20: Macroeconomic Dynamics and Reallocation in an Epidemic: Evalu-
ating the "Swedish Solution” , |Krueger, Uhlig, & Xie| (2020)

This model is an RBC model combined with an epidemic SIR model and heterogeneous
production sectors of consumption goods.



¢ The model is built in the work of Eichenbaum et al. (2020a) and includes hetero-
geneous production sectors of consumption goods which can be different in their
infection probabilities in the consumption process. The model follows a standard
SIRD model (susceptible, infected, recovered and deceased). Initially, all people
are identical, then a fraction of the population is infected by a virus through so-
cial interactions. The model study:1) The effect of different consumption goods
in terms of infection probabilities, 2) The optimal social planner of allocation to

mitigate the economic and health crisis.

1.19 LFA_21: The Limited Power of Monetary Policy in a Pandemic , Lepetit &
Fuentes-Albero| (2020)

The paper embeds an extension of the classic SIPSIR model in a New Keynesian model
and develop a framework where economic decisions and virus dynamics interlink. It
analyzes the roles of two monetary policy tools, i.e. conventional interest rate policy

and forward guidance, during a pandemic.

¢ In the model, a rise in consumption increases the probability of becoming in-
fected. Therefore, the agent has to strike a balance between the willingness to
consume and the desire to avoid infection. The intertemporal substitution chan-
nel is, therefore, partly impaired, and households consumption is less sensitive

to real interest rate changes than normal times.

¢ Epidemic model: Extended version of standard SIR model by Kermarck and
McKendrick 1927, where transition probability from being healthy to sick de-

pends on peoples economic decisions.

¢ Economic model: Households choose the amount of consumption, labour, and
amount to invest into bonds to maximize their utility. A continuum of monop-
olistic firms produces differentiated goods according to linear technology and
quadratic price adjustment costs. The monetary authority sets short-term nomi-

nal interest rates using the Taylor-type rule with an effective lower bound.

1.20 MY _21: Pandemic Lockdown: The Role of Government Commitment , Moser
& Yared (2021)

The model features a separated-agent (workers and firm owners) macro model with a
strict investment-lockdown-production-and-pandemic transmission timing. The pan-

demic evolves endogenously according to a SIRD model.

* The model aims at examining the impacts of lockdown policies subject to gov-
ernments commitment and no-commitment policy styles on the aggregate output

and the health status of the economy.
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¢ Epidemic model: The SIRD transmission dynamic is endogenous and indepen-

dent of economic behaviours except for the governments lockdown policy.

¢ Economic model: The model assumes strictly four stages of economic (and pan-
demic) activities with the key features being: firm owners make irreversible in-
vestment before government determines the lockdown policy. Goods and labour
markets are perfectly competitive.

1.21 R_20: The Unequal Impact of COVID-19 Across Countries , Rubini|(2020)

The model evaluates the effects of COVID-19 across countries by extending a canonical

SIR model with a variety of countries parameter values.

¢ The model features a two-way interaction between the epidemic and the econ-
omy with extensions of a subsistence level of consumption, work-at-home pos-
sibilities, hospital capacity constraints, and a death rate that depends on the age
distribution. The paper finds that: 1) larger numbers of infection in low-income
countries but no differences in death rate, and 2) larger decline in traffic around
workplaces among rich countries. Additionally, they conclude that 3) social dis-
tancing policies are ineffective in reducing inequality, and 4) a better strategy

would consist of loans to finance imports.

¢ Epidemic model: A modified version of the canonical SIR model proposed by
Kermack and McKendrick (1927), where transition probabilities depend on peo-
ples economic decision with the extension of a subsistence level of consumption,
work-at-home possibilities, hospital capacity constraints, and a death rate that

depends on the age distribution.

* Economic model: A simple three-sector economy, where households do not have
access to savings, a representative firm produce consumption goods according to
the production technology which is a function of labour input, and a consump-

tion tax.

1.22 VDS_21: Macroepidemics and Unconventional Monetary Policy: Coupling
Macroeconomics and Epidemiology in a Financial DSGE SIR Framework , |Visconez,
Damette, & Shanafelt (2021)

The model develops a NK-DSGE Model featuring a financial sector with information

asymmetries and an epidemic block of infection dynamic.

* The model includes sticky price and financial friction and features a determinis-
tic, permanent shock to the labour supply through the number of infected indi-

viduals. There is a closed and constant population that is normalized to one, and
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it is consisted of susceptible, infected, and recovered individuals. Susceptible in-
dividuals make contacts with infected ones and get infected themselves with a
constant infection rate. The paper aims at studying: 1) the economic impact of
the epidemic in the model with financial frictions, 2) the effect of unconventional

monetary policy to remedy the pandemic crisis.

1.23 V_20: Policy During an Epidemic with Super-Spreaders , [van Viokhoven|(2020)

The model incorporates a SIR pandemic infection dynamic with super-spreaders into

a two-good macro model.

¢ Impacts of super-spreaders operate through the consumption of social goods
and, hence, households degrees of contact with other economic agents. The
model compares the effects of an authoritarian containment policy, whereby ev-
ery agent is forced to establish the same degree of contact with others regardless
of the initial degrees of connections, on the aggregate economic welfare and the
pandemic outlook vis--vis a liberal containment policy where agents degrees are

toned down in proportion to their initial degrees of connections.

* Epidemic model: The model integrates the workhorse SIR pandemic transmis-
sion dynamics with the Network concept to replicate pandemic evolutions when

agents have heterogeneous degrees of contact.

¢ Economic model: The two-good macro model features a perfectly competitive
setting and a single-input production technology. There is no saving. Govern-
ment, as a social planner, chooses optimal sequences of social goods consumption
for low-and-high social individuals. As a constrained planner, the government
chooses the time-varying maximum level of social goods consumption and tax

rates on social goods instead.
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