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1. How macroeconomic modelling developed
− to provide quantitative policy advice and changed in response to

macroeconomic crises

2. Comparing models and policies
− Reproducibility! MMB: MacroModelBase & applications

3. A large-scale model competition: Forecasting recessions and
recoveries
− Replication! Out of sample forecasts for global financial crisis and

corona crisis

Macro Modelling, Crises and Policy
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1. How macroeconomic modelling 
developed 
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1936: How it began
Jan Tinbergen builds first macroeconomic model. Question:  Should 
the government leave the Gold standard and devaluate the Dutch 
guilder? “An Economic Policy for 1936,” presented to the Dutch 
Economics and Statistics Association. 

“Tinbergen built his model to give advice on policy,” Dhaene &  
Barten (1990). “Under certain assumptions about exogenous 
variables and alternative values for policy instrument he generated a 
set of time paths for the endogenous variables, one for each policy 
alternative. These were compared with the no change case and the 
best one was selected.”
Taylor (2019)  Quantitative policy recommendation in “path-space”. 
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• Prize motivation: "for having developed and applied dynamic 
models for the analysis of economic processes." 

Tinbergen: 1st Nobel Prize in Economics 1969
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Nobel prize 1980 for Lawrence Klein "for the creation of 
econometric models and the application to the analysis of 
economic fluctuations and economic policies." 

40s/50s/60s Cowles Foundation models

Klein:  “After I completed my dissertation under Paul Samuelson, the 
next major step was a decision to join the econometrics team at the 
Cowles Commission of the University of Chicago, where the director, 
Jacob Marschak, gave me the challenging assignment of reviving 
Jan Tinbergen’s early attempts at econometric model building for the 
United States.
1968 Project LINK.  MIT-Penn-SSRC (MPS) Model at US Fed
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• The „Great Inflation“ of the 1970s led to a re-think of
macro-modelling, in particular the role of
expectations and optimizing behavior. 

• Critique of „path-space“ policy analysis

• 1995 Nobel prize for Robert Lucas "for having 
developed and applied the hypothesis of rational 
expectations, and thereby having transformed 
macroeconomic analysis and deepened our 
understanding of economic policy." 

The rational expectations revolution
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New model ingredients: 
• Rational expectations
• Staggered wage and price contracts (Taylor 1979/80, Calvo 1983). 
• Policy analyzed in „rule-space“, temporary real effects of monetary

policy
• 1st wave: Modelling connected to 1st-order conditions of optimizing

agents but not full-scale derivation (Taylor 1979, 1993,  Fed‘s FRB-US 
model, IMF Multimod). 

• 2nd wave: Monetary business cycle models, dynamic stochastic
general equilibrium (Rotemberg/Woodford Goodfriend/King 1997, 
Christiano/Eichenbaum/Evans 2001/05. DSGE models ECB, Fed, IMF 

The New Keynesians
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The global financial crisis 2007: Major impact on macro modelling

The last 3 recessions and recoveries in the USA



10
Volker Wieland

INFER Sep 9, 2021

Source: Fred St. Louis, real GDP, 2000=100, seasonally adj (US at annual rate)

International comparison: GDP in financial and corona crisis
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US GDP growth during the global financial crisis
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Corporate bond spreads in financial crisis

USA

Source: Thomson Reuters

Euro Area
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Example: financial accelerator in Bernanke, Gertler & 
Gilchrist (1999),

– Risk-averse households, risk-neutral entrepreneurs. 
– Entrepreneurs borrow from households via financial

intermediary, agency problem due to asymmetric
information, entrepreneurs net-worth determines
borrowing costs, high net-worth low external
finance premium. Net worth varies with business
cycle, amplifies fluctuations. 

Macro-financial modelling incorporating financial frictions
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1) Estimated small and medium-size financial accelerator models: 
Christensen-Dib 2008, De Graeve 2008, Christiano-Motto-Rostagno, 
AER 2014, US_CMR14, Del-Negro-Schorfheide 2015 AEJ-Macro,
US_DNGS15

2) Estimated small and medium-size models with housing finance
Iacoviello,  AER 2005, Iacoviello-Neri, AEJ-Macro 2010,US_IN10, 
Kannan-Rabanal-Scott, Contr.Mac., 2012

3) Estimated medium-size models with banking sector and frictions
Gertler-Karadi (2011), Meh-Moran (2010), Gerali-Neri-Sessa-Signor. 
(2010)

Examples of estimated macro-financial models
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The 2020 corona crisis: GDP growth

Note: quarter-on-quarter percentage changes, quarterly data
Source: OECD
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• New research combines macro models with models of epidemics
to analyze the interaction of the spread of disease and the
business cycle. 

• First example: Eichenbaum, Rebelo, Trabant (04/2020), The 
Macroeconomics of Epidemics

• SIR model + simple real macro model

Coronavirus Crisis: New Macro-Epi Modelling!
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Integrating a Model of an Epidemic

S I

R

D

πr

πd

• 4 Types of Households: 
Susceptible to becoming infected
Infected/Infectious (spread virus)
Recovered (immune) and Dead
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2. Comparing models and 
policies: Tools



Key principles: Reproducibility and Replicability!



MMB: Tools for comparing reproducible models
and evaluating policies (robustness)
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A systematic approach to model comparison
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3. A large-scale model competition: 
Forecasting recessions and recoveries
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Replication principle:   Re-estimating models with new (common) data
and comparing out-of-sample forecasts! 

– Binder, Farkas, Sun, Taylor, Wieland, Wolters (2021 in preparation)
– 3 Recession/recoveries: 2000/01, 2008/09, 2020/21
– Benchmark:  Survey of professional forecasters
– Data:  Quarterly real-time data vintages for U.S. economy
– Models: 

• Bayesian vector autoregression models (B-VARs)
• Pre-GFC-type structural macro models
• Post-GFC-type structural macro-financial models

Macro- vs macro-financial models! (vs professionals)
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Professionals failed to predict the GFC recession 2008/09

Reference point: compare forecast to the GDP data point taken from the vintage release
two quarters after the quarter concerned.
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Period: Global Financial Crisis (GFC) recession and recovery 08/09 
Models: Pre-GFC-type macro models, post-GFC-type macro-financial 
models
Information set: Balanced panel, model forecasts based exclusively on 
information from preceding quarter

 Note! Models are at a disadvantage versus SPF, because SPF 
nowcast of say GDP takes into account all other available higher-
frequency data up to this point such as monthly industrial production or 
daily financial data.

Also, professionals see Bear-Stearns and Lehman happen

Macro vs Macro Financial Models 2008/09
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Models by structure, size and number of financial variables
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Mean model forecasts vs mean SPF 08/09
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Few macro-financial models close to SPF in short run, 
more models close in the longer run
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• Root mean squared errors

Comparing accuracy systematically
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2008/09: Some models beat SPF at 3 to 4-quarter horizons
(recovery phase)
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2000/01 recession: Primarily macro models beat SPF short-run
(Professionals feared Sep 11 deepening recession)
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Expanding the information set for nowcasting the current quarter: 

(1) Condition on current quarter SPF nowcasts of output growth, 
unemployment rate, non-residential investment, residential 
investment

(2) Condition on current quarter data: interest rates, credit spreads, 
mortgage spreads, and monthly observations such as inflation, 
unemployment, hours.

(3) Condition on (2) and (3).

Making up for the disadvantage of models‘ nowcasts
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The timeline of releases
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The timeline of releases



37
Volker Wieland

INFER Sep 9, 2021

Post-GFC-type macro-financial models
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Post-GFC-type macro-financial models
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Pre-GFC-type macro models
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Pre-GFC-type macro models
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Key role of credit spread data (DNGS15, KR15_FF)
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Key role of model structure: DNGS15



43
Volker Wieland

INFER Sep 9, 2021

Forecasting the recovery from the corona crisis: 
Pre-GFC type models
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Forecasting the recovery from the corona crisis: 
Post-GFC type macro-financial models
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1. How macroeconomic modelling developed
− to provide quantitative policy advice and changed in response to

macroeconomic crises

2. Comparing models and policies
− Reproducibility! MMB: MacroModelBase & applications

3. A large-scale model competition: Forecasting recessions and
recoveries
− Replication! Out of sample forecasts for global financial crisis and

corona crisis

Macro Modelling, Crises and Policy
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