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Motivation

Economic policy (ECB/NBS, MF, MPSVR)

ECB - monetary policy measures are substantially delayed (even
several years) and, thus, accurate forecasts of key economic
variables are of the crucial importance for central banks to achieve
policy goals.

MF - existence of a debt brake and expenditure limits increase
significantly the importance of public finance nowcasting and
forecasting.

It is by no means easy to forecast economic variables in times of
downturns!

Macro-prudential policy (NBS)

Stress testing - central banks define scenarios of the expected
development of key macroeconomic/financial variables in order to
assess the vulnerability of the banking system.

It is by no means easy to define consistent scenarios for a set of
economic variables in times of downturns!
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Why is it so difficult?

Many regime-switching (e.g. MSAR, SETAR, TAR, STAR) models have
been proposed for modelling and forecasting recessions/crises in the
literature.
These models suffer from (at least) three shortcomings:

Non-linear models require a large number (n > 400) observations to
get almost unbiased parameter estimates (see, e.g., Psaradakis and
Sola (1998), Kapetanios (2000), Breunig and Pagan (2004));

Data sets are highly unbalanced - many ”normal” observations and
just a few ”problematic” ones (the US case - 37 recession
observations in 1951 - 2019 (13.4% out of 276); and only 11
observations in 1985 - 2019 (7.9% out of 140)
=> non-linear models are highly unstable when applied to economic
time series!
(compare Hamilton (1989) and Boldin (1996)).

Each recession/crises is caused by (a combination of) different
factors (Temin (1998)).
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...and almost impossible for Slovakia

Figure: Slovak real GDP growth rate

Fact: 100 observations but only 6 “recession” observations.
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Our approach

Stylized facts:

The forecasting performance ARMA models is hard to beat in
normal times!

Relying on the past recession periods and non-linear models is not
an option!

We seek a simple switching-like model combining ARMA model features
but being flexible enough to approximate sudden changes in downturn
periods.

. . . what about to use the “relevant” data from other countries?

5 / 15



OECD data

Our dataset consists of 5837 real GDP observations (YoY) from 29
OECD countries spanning the period from 1961 Q1 to 2019 Q4 (an
unbalanced panel).

A list of countries is as follows: Australia, Austria, Belgium,
Canada, Czech Republic, Denmark, Germany, Spain, Estonia,
Finland, France, Great Britain, Hungary, Switzerland, Israel, Ireland,
Italy, Japan, Lithuania, Latvia, Luxemburg, Netherlands, Norway,
Poland, Portugal, Slovenia, Sweden, United States, and Slovakia.

928 (92 × 9) real GDP observations (mean-variance adjusted)
used to construct a Recession-Recovery curve - a curve
representing a typical (average) recession and recovery in OECD
countries within 8 quarters.

We restrict our attention to downturns (recessions/crises) taking
from 2 to 8 quarters.
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Data transformation

Figure: The mean-variance transformation is applied to all real GDP
series
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How to weight OECD data?

Since each OECD country is of different importance for SVK, we
experimented with 4 weighting schemes:

A a sample average of recession/recovery observations over OECD
countries,

X export-based weights.

E similarity-based weights (real GDP growth, unemployment rate,
export share, debt share)

D double-weights.

Annual data for OECD countries spanning the period from from 1996 to
2019.
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How to weight OECD data?

Figure: Country weights
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Recession-recovery curve ψ from Great Recession data

Facts: (i) the average OECD recession takes 6 quarters; (ii) a maximal
decline is about 7% realized in T + 3.
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Recession-recovery curve ψ from full sample

Figure: The average recession-recovery curve computed from 92 OECD
recessions world wide

Facts: (i) the average OECD recession takes 6 quarters; (ii) a maximal
decline is about 5% realized in T + 2, T + 3, T + 4.
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Forecasting framework

A Starting point XT for forecasting (e.g. T = 2019Q4)

expansion XT > 0 versus recession XT ≤ 0,

normal period ST = 1 versus crisis ST = 0.

A benchmark forecasting model is an autoregressive model of order 1
(only for simplicity).

One-step ahead forecast:

XT+1|T =

{
c+ φXT for XT > 0 or (ST = 1),

ψT+1 +XT for XT ≤ 0 or (ST = 0).
(1)

Two-step ahead forecast:

XT+2|T =

{
c+ φXT+1|T for XT+1|T > 0 or (ST+1 = 1),

ψT+2 +XT for XT+1|T ≤ 0 or (ST+1 = 0).
(2)
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Forecasting results

Figure: A starting point for the Slovak real GDP growth rate = 2.03 in
2019 Q4

Facts: Real GDP growth was −4.4% in 2020; our estimates are −4.1%
and −2.3% for 2020, 1.5% and 1.6% for 2021.
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What next

Future research

Improved clustering of recession-recovery curves depending on
different types of downturns (e.g. recessions versus crises; short
versus long recessions).

A more advanced level correction of the recession-recovery curve
using nonparametric methods.

A multivariate extension to a set of variables - real consumption,
employment, inflation, spread, house prices, etc.
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Thank you for your attention
(E-mail: marian.vavra@gmail.com)

More information will be posted on the website:
www.applied-econometrics.com
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