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Introduction

World Economic Outlook, January 2021 Update

Figure 2. Contributions of Consumption and Investment to
Global GDP Growth
(Percentage points, year over year)
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Introduction

World Economic Outlook, January 2021 Update

Figure 1. Divergent Recoveries: WEO Forecast for Advanced
Economies and Emerging Market and Developing Economies
(Index, 2019:04 = 100)

— China (Jan. 2021 WEO Update)  -===China (Jan. 2020 WEO Update)

— AEs (Jan. 2021 WEO Update) = AEs (Jan. 2020 WEO Update)
EMDES excluding China (Jan. 2021 EMDES excluding China (Jan. 2020
WEO Update) WEO Update)
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Source: IMF staff estimates.
Note: AEs = advanced economies; EMDES = emerging market and developing
economies; WEQ = World Economic Outiook

Figure 2: (a) Scenarios de sortie de crise ; (b) Faillites d’entreprises : comparaison avec la crise
financiére globale et un échantillon historique récent de récessions (source FMI)
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Introduction

World Economic Outlook, January 2021 Update

Figure 1. Divergent Recoveries: WEO Forecast for Advanced
Economies and Emerging Market and Developing Economies
(Index, 2019:Q4 = 100)

— China (Jan. 2021 WEO Update)

— AEs (Jan. 2021 WEO Update) AES (Jan. 2020 WEO Update)
EMDES excluding China (Jan. 2021 EMDES excluding China (Jan. 2020
WEO Update) WEO Update)

China (Jan. 2020 WEO Update)
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Source: IMF staff estimates.
e:

Note: AEs = advanced economies; EMDES = emerging market and developing
economies; WEO = World Economic Outiook.

World Economic Outlook, January 2021 Update

Figure 6. Bankruptcies
(Index, last prerecession quarter = 100)
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Sources: CEIC; national authorities; and IMF staf calculations.

Note: Data are from 13 countries with varying coverage during 1990:01-2020:03.
Lines are averages across recession types, with quarter 0 the last prerecession
quarter. For the Great Lockdown, quarter 0 is 2019:4 for all countries. For the
global financial crisis, quarter 0 is the country-specific date of peak real GDP during
2007-08. Other recessions are country-specific and identified by two consecutive
quarters of negative growth during 19902006 and 2009-19.

Figure 2: (a) Scenarios de sortie de crise ; (b) Faillites d’entreprises : comparaison avec la crise
financiére globale et un échantillon historique récent de récessions (source FMI)
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Figure 3: Recoupement des littératures passées en revue : épidémiologie, approches mixtes,
macroéconomie, histoire économique, anthropologie, etc.
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Figure 4: Recoupement des littératures passées en revue : épidémiologie, approches mixtes,
macroéconomie, histoire économique, anthropologie, etc.
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Figure 5: Recoupement des littératures passées en revue : épidémiologie, approches mixtes,
macroéconomie, histoire économique, anthropologie, etc.
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Les modeéles SIR/SEIR

Modéles &pidemio.

(e]

: le socle

A Contributio

By W. 0. Keryack and

to the M

I Theory of B,

A. G. McKENDRICK.

(Communicated by Sir Gilbert Walker, F.R.8.—Reccived May 13, 1927.)
(From the Laboratory of the Royal College of Physicians, Edinburgh.)

Tntroduction.

(1) One of the most striking features in the study of epidemics is the difficulty
of finding a causal factor which appears to be adequate to account for the
‘magnitude of the frequent epidemics of disease which visit almost every popula-
tion. Tt was with a view to obtaining more insight regarding the effects of the
various factors which govern the spread of contagious epidemics that the present
investigation was undertaken. Reference may here be made to the work of Ross
the affected to the unaflected by contact infection. Each infected person runs
through the course of his sickness, and finally is removed from the number of
those who are sick, by recovery or by death. The chances of recovery or death
vary from day to day during the course of his illness. The chances that the
affected may convey infection to the unaffected are likewise dependent upon
the stage of the sickness. As the epidemic spreads, the number of unaffected
members of the community becomes reduced. Since the course of an epidemic
is short compared with the life of an individual, the population may be con-
sidered as remaining constant, except in as far as it is modified by deaths due
to the epidemic disease itself. In the course of time the epidemic may come to
an end.  One of the most important probems in epidemiology is to ascertain
whether this termination occurs only when no susceptible individuals are
left, or whether the interplay of the various factors of infectivity, recovery and
mortality, may result in whilst many ible individ
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Figure 6: Dynamique épidémique dans Kermack and McKendrick [1927]
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o Modéles &pidemio.

Les modeéles SIR/SEIR : le socle

Figure 7: Model with Testing and Strict Containment
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Figure 7: Dynamique épidémique et décisions économiques dans Eichenbaum et al. [2020a]
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Modéles &pidemio.

Modéles épidémiologiques a changements d'états non observés et degrés de
sévérité

Figure 8: Structure des changements d’états de trois modéles épidémiologiques. (a) Modéle
SEIR a la Kermack and McKendrick [1927] (source : Koop and Kutcha [2020]) ; (b) Modéle a
états multiples non observés (source : Giordano et al. [2020]) ; (¢) Modeéle ICL (source_: [ICL]).
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Modéles &pidemio.

Modéles épidémiologiques a changements d'états non observés et degrés de
sévérité
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Figure 8: Structure des changements d’états de trois modéles épidémiologiques. (a) Modéle
SEIR a la Kermack and McKendrick [1927] (source : Koop and Kutcha [2020]) ; (b) Modéle a
états multiples non observés (source : Giordano et al. [2020]) ; (¢) Modeéle ICL (source_: [ICL]).

9/35



Modéles &pidemio.

Modéles épidémiologiques a changements d'états non observés et degrés de

sévérité
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Figure 8: Structure des changements d’états de trois modéles épidémiologiques. (a) Modéle

SEIR & la Kermack and McKendrick [1927] (source :

Koop and Kutcha [2020]) ; (b) Modéle a

états multiples non observés (source : Giordano et al. [2020]) ; (c) Modéle ICL (source_: [ICL])



Modéles &pidemio.
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Un exemple de modéle épidémiologique global : le modéle
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Figure 4. Estimated total number of infections (A), indivi requiring hospitalisation (B) and critical care (c)

and deaths (D) in unmitigated and mitigated scenarios by World Bank region.

Figure 9: Prévisions d’infections, hospitalisations, soins intensifs et décés associées a différents
niveau de contrainte des mesures restrictives, mars 2020. Source ;: [ICL].
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Modéles &pidemio.

Un exemple de modéle épidémiologique global : le modéle ICL
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Figure 4. Impact of vaccine hesitancy for three European countries. a) Reported per age group y and the reproduced

rom Jones et al(12). b) Cumulatve death atis per age roup compared tothe deal vaccine uptake scenario, by country and vaccne eficacy profile. The atio compares
cumulative deaths projected over a two-year period after vaccination starts for two scenarios: An ideal scenario, where 98% of the population older than 15 years gets
vaccinated and a vaccine hesitancy scenario, where coverage for people over 15 years old s based on vaccine acceptance from a). SARS-CoV-2 dynamics were fitted for each
country for 2020, simulations were generated for a vaccination campaign starting Jan 2021 and lasting 10 months.
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Figure 4. Estimated total number of il i (A), indivi requiring italisation (B) and critical care (c)
and deaths (D) in iti and miti ios by World Bank region.

Figure 10: Prévisions de surmortalité par tranche d’age et par pays associées a |'acceptation de
la vaccination, avril 2021. Source : [ICL].
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© Modeéles épidémiologiques et graphes de contacts
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Réseaux épidémiologiques

Graphes de contacts hétérogénes

Figure 11: Réseaux de transport aériens sous hypothése de retrait du tiers des liaisons : (a)
Critére des liens épidémiologiques ; (b) Critére de la centralité d’intermédiarité. Source :
Matamalas et al. [2018]
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Réseaux épidémiologiques

Graphes de contacts et modéles de métapopulations

(@39
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Homogeneous Social structure Contact network Multi-scale Agent Based
mixing models models models

Fig. 1. Different scales structure used in epidemic modelling. Circles represent individuals and each colour corresponds to a specific stage of
the disease. From left to right: homogeneous mixing, in which individuals are assumed to homogeneously interact with each other at random;
social structure, where people are classified according to demographic information (age, gender, etc.); contact network models, in which the
detailed network of social interactions between individuals provide the possible virus propagation paths; multi-scale models, which consider
sub-population coupled by movements of individuals, while homogencous mixing is assumed on the lower scale; agent-based models, which
recreate the movements and interactions of any single individual on a very detailed scale (a schematic representation of a city is shown).

Figure 12: Echelles de formalisation des modéles épidémiologiques : contacts homogénes,
classifications démographiques (4ge, genre, etc.), réseaux sociaux de contacts, modéles
multi-échelles (homogénes a I'échelle inférieure), modéles multi-agents. Source : Colizza et al.
[2007]
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Réseaux épidémiologiques

Graphes de contacts et transitions épidémiologiques

FIGURE 3 PATTERN OF MORTALITY TRENDS (STANDARDIZED MORTAL-~
ITY) BY CAUSE-OF-DEATH GROUPS FOR EXPECTATION OF LIFE AT BIRTH
FROM 40 TO 76 YEARS
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Source: Department of Economic and Social Affairs, Population Bulletin of the United Na-
tions, 6, 110-112, 1962.

Figure 13: Mortalité, par groupes de causes de décés, en fonction des espérances de vie 3 la

naissance, de 40 4 76 ans. Source : Omran [1971
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@ L'arbitrage épidémiologique vs. macroéconomique dans les modéles mixtes
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L’arbitrage épidemi

Economic growth leads to CO,
emissions (driving, heating and
cooking, air travel, ...)

Mécanismes d'interactions et modéles mixtes de pandémies

——>

EN
[FEESEEys

~

Rising CO, concentrations
and other forces lead to climate
change (temperature,
precipitation, sea-level rise, ...)

Climate-change policies
reduce emissions
(cap-and-trade, carbon taxes,
regulations, ...)

Climate-change imposes
ecological and economic impacts
(lower corn yields, coastal
flooding, ocean acidification, ...)

FIGURE 2. THE CIRCULAR FLOW OF GLOBAL WARMING SCIENCE, IMPACTS, AND PoLICY

Figure 14: Schéma d’ensemble des modéles d’évaluation intégrés du changement climatique
(1AM, Integrated Assessment Models, source : Nordhaus [2019]).
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L’arbitrage épidemi

Architecture générale des modéles mixtes

Time since first case

Without Public Health Measures

Number of Cases

With accompanying Macro measures

Healthcare System Capacity

With Public Health Measures

Without accompanying Macro measures

Severity of the Recession

Time since first case

Figure 1: Flattening the Pandemic Curve Figure 2: Flattening the Recession Curve

Figure 15: "Applatir les courbes": (a) Courbe de la pandémie ; (b) Courbe de la récession.
Source : Gourinchas [2020]
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L’arbitrage épidemio./macro.

Externalités des choix décentralisés et frontiére de Pareto

Figure 3: Basic SIR-Macro Model With and Without Containment

Basic SIR-Macro Model = = Best Simple Containment Policy

Infected, | Susceptibles, S Recovered, R

s o
3
8
s o 9
& & 8

N
n
S

% of Initial Population
«

% of Initial Population
% of Initial Population
«

8

3

Policy,

ial Population

% of I
% Dev. from Initial Steady State

0 50 100 150 0 50 100 150

Figure 16: Décisions décentralisées, décisions colectives : variables épidémiologiques et
économiques. Source : Eichenbaum et al. [2020b]
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L’arbitrage épidemio./macro.

Externalités des choix décentralisés et frontiére de Pareto
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Figure 1.2: Frontier: economic vs. lives lost with additional policies.

Figure 17: Frontiéres : critére économique vs. vies humaines dans différentes hypothéses de
mesures contraingantes. Source : Acemoglu et al. [2020]
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L’arbitrage épidemio./macro.

Chocs d'offre, effets d’amplifications, etc.

Figure 1: The European real natural rate of interest, 13152018
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Notes: Raw interest data from Schmelzing (2020). The real rate is based on the model in Equation 3. See text.

Figure 18: Réponses historiques des taux d’intéréts aux pandémies, 1300-2020 : Taux
d’intéréts réels brut et naturel. Source : Jorda et al. [2020]
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L’arbitrage épidemio./macro.

Chocs d'offre, effets d’amplifications, etc.

Figure 3: Country-specific response of the real natural rate of interest following pandemics

France Germany Ttaly
" 2 1
S R 0
2o S e o Bl
&
3 1 2
41 2 3
10 20 30 40 0 10 20 30 40 0 10 20 30 0
Years since pandemic event ended Years since pandemic event ended Years since pandemic event ended
Netherlands Spain UK
1
0~ 0
5
E 52 e
£ 1 TN——"
S -5
2 £,
1
2
6 15
10 0 0 10 40 0 10 20 30 40
Years since pandemic event ended Years since pandemic event ended Years since pandemic event ended

Notes: Responses calculated using Equation 2. Shaded areas are 1 and 2 s.e. bands around response estimates. See text.

Figure 19: Réponses historiques des taux d’intéréts aux pandémies, 1300-2020 : Réponses
nationales du taux réel naturel. Source : Jorda et al. [2020]
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@ Le coiit de la pandémie dans la littérature macroéconomique
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Lttérature macro.

Scenarios épidémiologiques et macroéconomiques élaborés a partir de
données historiques

Figure 9. Dynamic results for the United States
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Figure 20: Prévisions de PIB, investissement, consommation, balance commerciale, taux
d’intéréts a court terme, et Q de Tobin élaborées a partir de données épidémiologiques
historiques. Source : McKibbin and Fernando [2020]
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Lttérature macro.

Modeéles sectoriels et d'équilibre partiel

Tableau 3. L'approche par la production des branches : illustration simplifiée de la
table entrées-sorties mondiale du point de vue du pays domestique

CONSOMMATION INTERMEDIAIRES

(par branche)

PAYS DOMESTIQUE ~ RESTE DU MONDE

~ dom [ew
PRODUCTION ¢ E

DOMESTIQUE
(arbroctl) Consommations Consommations
intermédiaires domes- intermédiaires
tiques de produits | étrangéres de pro-
i duits i
17 x17, 17x(17x1
PRODUCTION /o e ( ) a7x( )
(par produit) i o
PRODUCTION
RESTE DU MONDE
(par produit) Consommations Consommations
intermédiaires de | intermédiaires du reste
produits importés du monde

@7x1)x17) (7 x11)x(17x 1))

VALEUR AJOUTEE
Impéts nets subv. VAl;,i,"m VAp’bm"

Marges de transports

PRODUCTION pdom prdm
(par produit)

Source : OFCE.

Figure 21: Représentation de la production des branches par le tableau entrées-sorties,
distinguant les consommations intermédiaires domestiques et importées. .Source : Dauvin et al.



Lttérature macro.

Modeéles sectoriels et d'équilibre partiel

Figure 2: Supply Shock by Sector Figure 3: Demand Shock by Sector

-05

‘Sackora Supply Shock

)

Mining
Eoucaton
Info & Comm

Manusactung
Eocroy
Wster Waste

Accom. & Food

Prot, S & Tech

Entertan & Recreaton
Wholessle 8 Retal
Transpont & Siorage.

Enterain & Recreaton

Figure 22: Chocs sectoriels. (a) Chocs d’offre ; (b) Chocs et de demande, échantillon de 14
économies émergentes et avancées. Source : Gourinchas et al. [2020]
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Lttérature macro.

Modeéles sectoriels et d'équilibre partiel

Figure 4. Weekly Evolution (Sector)
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Lttérature macro.

Contributing organisations
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Lttérature macro.

Méthodologie de la production de statistiques en période de pandémie
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For more information, see World Manufacturing Production (Report):
https://stat.unido.org/content/publications/world-manufacturing-production

hittps://www.unido.org ult/fles/2017-06/Methc of_the_Quarterly_Report_0.pdf

Preliminary data on index numbers (base 2015) are derived from national statistical sources. In case of missing seasonal
adjusted data, UNIDO conducts seasonal adjustment were appropriate. Seasonal adjustments are made to fiter out any
fluctuations or calendar effects within time series shifts

The aggregates for World, North America, Europe and East Asia are calculated with weights referring to the base year 2015.
Furthermore, only available country data is taken into account for calculating the aggregates. The aggregate for the world

manufacturing output considers a share of 78 per cent of all countries due to data availability. The dataset will be regularly
updated if further information will become available.

Figure 24: Exemple de données macroéconomiques du rapport CCSA : production
manufacturiére et production totale. Source : CCSA [2020]
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Lttérature macro.

Méthodologie de la production de statistiques

Estimated drop in aggregate working hours
1st quarter 2020
World 4.5%
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Source: ILO now casting model.
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Figure 25: Exemple de données macroéconomiques du rapport CCSA : recul des heures
travaillées. Source : CCSA [2020]

28/35



Lttérature macro.
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Figure 1 - Foreign claims! on selected emerging markets
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2 Share of short-term claims (maturity up to and including one year) in total international claims.
Source: BIS consolidated banking statistics on an immediate counterparty basis (Table B4).

Figure 26: Exemple de données financiéres du rapport CCSA : Créances sur les économies
émergentes. Source : CCSA [2020]
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Figure 27: Exemple de
données sur la mobilité
du rapport CCSA :
carte thermique
internationale des
restrictions de
déplacement, fréquence
hebdomadaire du 8
mars 2020 au 26 avril
2021. En vert :
absence de restriction,
en jaune : restriction
partielle, en rouge :
restriction totale.
Source : CCSA [2020]
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Conclusion

" [PJandemics are likely to occur at most once during one’s lifetime. Nevertheless,
individuals need to make everyday decisions such as [...] how much to consume and
save, when to buy or sell stocks, etc., and these decisions depend on the expectation
of how long and severe the epidemic is. Governments must also make decisions such
as to what extent imposing travel restrictions, social distancing, closure of schools and
businesses, etc., and for how long". Toda [2020], p.1.
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