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Institut für Weltwirtschaft (IfW Kiel)

Forschungszentrum
Konjunktur und Wachstum
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Research Center Business Cycles and Growth

Methodology of business cycle forecasts

Outline
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RC Business Cycles and Growth

Ongoing diagnosis of economic developments and policy challenges

Macroeconomic
Research

Forecasting
RC

Business Cycles
and Growth
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Feedback

Research-policy interface

Coordinationist approach to macroeconomics
(macro imbalances as symptoms of pervasive micro distortions)

RC
Business Cycles

and Growth

Academia
Politics

Business
General public

ConsultingMethods

ProblemsImpulse
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Bringing together
theoretical expertise,
empirical evidence,

and institutional knowledge
in macroeconomic affairs

Core competency
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▪ Quantitative Forecasting: Economic Outlook
» Most likely macroeconomic environment

» Regular and detailed empirical analysis

» Ongoing input for decision makers (government, business)

Business Cycle Analysis

▪ Qualitative Forecasting (Foresight): Pattern Prediction
» Identifying instabilities (non-sustainable trends)

» Early-warning mechanisms, risk assessment

» Design of robust governance systems (“Ordnungsökonomik”)

Macroeconomic Think Tank

Forecasting and foresight
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If something cannot go on forever, it will stop.

Herbert Stein

In the economic sphere, an act, a habit, an institution, a law produces not 
only one effect, but a series of effects. Of these effects, the first alone is 

immediate; it appears simultaneously with its cause; it is seen. The other 
effects emerge only subsequently; they are not seen;

we are fortunate if we foresee them.

Frédéric Bastiat

The overarching theme
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Semiannual 
cooperation

projects

▪ Quarterly reports
» World economy
» Germany

▪ Semiannual reports
» Euro area
» Medium-term (Germany)

including potential output

▪ Joint Forecast (GD)

▪ Official Tax Revenue Projections

▪ European Networks
» AIECE
» EUROFRAME

Annual forecasting exercise

ECB survey of 
economic forecasters

Consensus 
Economics

Focus
Economics
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Forecasting calendar

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

AIECE AIECE

AKS AKS
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Herbstprognose 2020
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Rückprall nach dem
Absturz  

– aber Pandemie
lastet auf Erholung

Wachstumspfad 
flacht sich ab

– zusätzliche Risiken
durch  die Pandemie

Mühsam zurück 
zur Normalität

Erholung vom
Corona-Schock
bleibt vorerst
unvollständig
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Winterprognose 2020
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Weltwirtschaftliche Erholung
schreitet insgesamt voran

Zweite Corona-Welle
unterbricht Erholung
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Policy advice
Corona crisis: Corporate stabilization grants
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https://www.ifw-kiel.de/de/publikationen/kiel-policy-briefs/2020/stabilitaetspolitik-in-der-corona-krise-14088/
https://www.ifw-kiel.de/de/publikationen/kiel-policy-briefs/2020/kieler-modell-fuer-betriebliche-stabilisierungshilfen-funktionsweise-und-einsatz-in-der-corona-krise-0/
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Research Center Business Cycles and Growth

Methodology of business cycle forecasts

Outline
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Potential vs. actual output

GDP

Time

Actual output

Economic growth
(change in production capacities)
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Potential vs. actual output

GDP

Time

Actual output

Economic growth
(change in production capacities)

Economic fluctuations
(cycles of expansion/contraction)
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Business cycles: Stylized pattern and phases

output

time

Positive output gap Negative output gap

Capacity utilization 

(contraction/downswing)

Capacity utilization 

(expansion/upswing)

Boom

Cooling
Recession

Recovery

Actual

output
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▪ Interpretation:
Deviations from trend interpreted as …

» … output gap (fluctuations in capacity utilization)

» … technology shocks („real business cycles“)

Theory matters!

▪ Methodology:
Smoothing actual production

» Direct: Statistical filtering (e.g. HP-Filter)

» Indirect: Estimating an aggregate production function (Cobb-Douglas)

Econometrics matter!

Disentangling cycle and trend
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Produktionspotenzial im demografischen Sinkflug
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Potenzial und Wachstumsfaktoren (MODEM)
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Alterskohortenmodell at work
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Potential output: Growth perspectives

1.4 percent
(2018)

0.6 percent
(2025)

Source: Gemeinschaftsdiagnose, Herbstgutachten 2020
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Case study Spain:
The output gap in 2005 (EC estimations)
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▪ Fundamental framework for empirical macroeconomics

▪ System for recording economic flows and stocks
» Activity (production, use, distribution)

» Sectors (companies, pr. households, government,  RoW)

» Industries, products, ...

» Key: Knowledge of concepts and pitfalls (knowing the data)

▪ Global harmonization
» UN: System of National Accounts (SNA)

» EU: European System of Accounts (ESA), derived from SNA

Data workhorse: National Accounts
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▪ Science-based  precision

▪ Methodological fundamentals
» Formulating regular patterns (hypotheses)

» Describing application conditions (diagnosis)
 Inter-subjective understanding of forecasts

▪ Theory: Are there economic laws?
» Models should not cover all details of the real world

» Key problem: structural breaks at the data edge

▪ Applicability
» Imperfect measurement of economic activity

» Assumptions/settings remain indispensable

▪ Problem of endogeneity (expectation formation)

Epistemology: Science vs. coffee cup
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▪ General assessment of short-term economic trends
» Fluctuations of economic activity
» Forecasting horizon up to 3 years (beyond: medium-term projections)
» Data edge: Flash estimates

▪ Components
» Diagnosis of the current economic situation
» Assumptions on key driving forces

(e.g. raw material prices, exchange rates, monetary/fiscal policies)
» Time series forecasts for a comprehensive battery of variables

(e.g. GDP, inflation rate, employment, …)
» Explanations („Story telling“)
» Scenarios and policy simulations

The business of business cycle forecasting
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▪ Frequency: Quarters
» Flash announcement (GDP): 4 to 5 weeks

» Components (use/production): 7 weeks

▪ Revisions
» Ongoing: Up to 3 years

» Major: Every 5 years

» Methodological (NA framework): Approx. every 15 years

▪ Regional data: „National accounts of the Länder“

Key data source: National accounts
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Data revisions: Private consumption spending
As of 2015-Q3 vs. 2015-Q2

unadjusted Seasonally/calendar-adjusted
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▪ Separation of volume and price (deflating)
» Constant prices vs. chain-linking
» Fragile price data (in particular for stock quantities)
» Qualitative quantity: Hedonic pricing

▪ Seasonal and working-day adjustments
» Key for interpreting activity at the data edge
» Alternative approaches (e.g. Census-X12-Arima, BV4)

▪ Smoothing
» Outlier vs. cycle dynamics
» Cycle vs. trend

▪ Statistical mechanics
» Carry-over effects
» Cyclical growth rates vs. cycles in capacity utilization

Data interpretation
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Economic activity by industry (Germany 2019)
Share in value-added

Agriculture, forestry 
and fishing

1%

Manufacturing 
(including construction)

30%

Services
69%
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▪ Data edge: Leading indicators
» Business climate, incoming orders, capacity utilization, …
» Current and subsequent quarter

▪ Time series models
» Statistical correlations
» Probabilistic approach, not necessarily theory-based

▪ Macroeconomic structural models
» Linking economic theory and time data
» Trade off: Theoretical soundness vs. statistical fit (data edge!)

▪ Iterative-analytical approach
» Integration of expert knowledge (e.g. first-time events)
» National accounts framework: Plausibility, consistency
» Research: AI-supported reasoning

Methodology
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German economic outlook

Potential output and medium-term projections

Short-term forecast

Export markets and world trade

Euro area (ex DE)

Economic and
fiscal policy

Global economic outlook

External factors

External environment and macro policies
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External environment

Export markets
Price competitiveness

Fiscal sector (budgetary analysis)

Social Security
Taxes

Transfers

Expenditure
(goods+services)

Labor market

Wages
Employment
Unemployment

GDP
Value added by 
industry

Source Use

Private consumption
Public consumption

Public investment
M&E investment

Corporate construction
Dwellings

Other investment

Imports Exports

Goods and production account

Stocks

Iterative-analytic approach
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DIWAX: Expert software system
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DIWAX: Macroeconomic country monitoring

▪ Developed for BMF

▪ 53 countries

▪ 100+ indicators

▪ Early warning models

▪ Monthly updates

▪ Implemented in DIWAX
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▪ Forecasting
» Nowcasting/Short-run

(Dynamic) Factor models, Bridge 
equations, MIDAS, Forecast 
combination models, Bayesian VARs, 
Error correction models

» Bust prediction

Probit, Markov-Switching

» Medium-run projections and 
potential output estimation

Modified EU method incl. age cohort 
model, Early-warning models for 
financial crises

Econometric model battery

▪ Simulations
» International macroeconometric

model NiGEM

» Wieland/Wolters 
Macroeconomic Model Data 
Base

» DSGE models for Germany (e.g. 
Bbk-GEAR)

» Structural VARs, Global VARs, 
Panel models, Non-linear time-
series models
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Production

Time

Output gap > 0 Output gap < 0

Contraction Expansion

Boom

Cooling
Recessio
n

Recovery
Actual
output

Forecasting
date

Leading
indicators

Cyclical
evidence

Short-term and medium-term analysis
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Productivity in Germany
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Evaluating forecasts: A science in itself

Source: FAZ, 15 January 2016, p. 19
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-1,9 -9,8 +8,5 (amtlich, Stand: 24. November 2020)

Gemeinschaftsdiagnose: Frühjahrsgutachten 2020
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▪ Criteria
» Precision

» Rationality

» Turning point detection

▪ Problem
» Forecasts that (do not) prove true can be wrong (right)

» Mind the forecasting date (data revisions!)

▪ Benchmarks
» Naive forecasts

» AR-/ARIMA-models

Evaluating forecasts
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▪ Precision
» Mean squared/absolute errors

» Errors and variability

▪ Rationality
» Un-biasedness: mean squared error = zero

» Efficiency

▪ Week efficiency: Learning from errors

▪ Strong efficiency: Making use of all relevant information

▪ Turning point detection
» Predictive power

Measuring forecasting quality
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Precision and forecasting date: The later the better
Change in GDP volume

Source: U. Fritsche/J. Döpke (2006)
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Quality, Un-biasedness and rationality
Change in GDP volume

Probability to refuse the non-existence 
of the respective property by mistake

Source: U. Fritsche/J. Döpke (2006)
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Turning point prediction
Change in GDP volume

Information content

1 = Flip of a coin

2 = Perfect forecast

Test for independence
Likelihood to be beat coin flipping only by chance

Source: U. Fritsche/J. Döpke (2006)
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▪ Germany:
Five major (publicly financed) 
forecasting institutes

▪ Spectrum of independent 
analysis

Independent forecasting vs. fan-charts
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▪ Clear line between scientific forecasting and mumbo-jumbo

▪ Business cycle forecasting is more than a number
» Many numbers

(full and consistent set of national accounts framework)

» Embedded in overall story line
(data interpretation, not only number crunching)

Forecasting …
» … supports economic reasoning/policy making

» … links theory to reality

Conclusions
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@kielinstitute

www.ifw-kiel.de

Prof. Dr. Stefan Kooths
Direktor
Forschungszentrum Konjunktur und Wachstum

T +49 431 8814-579
M stefan.kooths@ifw-kiel.de

@StefanKooths

Diskussion


