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The use of financial market
variables in forecasting

Stefan Gebauer | sgebauer@diw.de | Department of Forecasting and Economic Policy at DIW Berlin
16 November, 2017

Financial market indicators can provide valuable information for forecasting
macroeconomic developments. In response to the global financial crisis of
2007/2008, the role of financial variables for forecasting has been revisited, and
new empirical and theoretical forecasting methods able to explicitly incorporate
financial market information have been developed. This roundup discusses
characteristics of financial variable movements and the relation to business
cycles. It furthermore summarizes some of the new theoretical and empirical
approaches at hand for forecasting macroeconomic variables with financial
market information, and highlights main challenges forecasters willing to consider
financial market information in forecasting exercises have to face.

Understanding the link between financial and business cycles

Prior to the recent global financial crisis, financial markets were not perceived as
important drivers of real macroeconomic developments. For instance, state-of-the-
art macroeconomic models used for business cycle analyses and forecasting often
lacked financial sectors completely or at best incorporated stylized financial
intermediaries to introduce features aimed at improving the response of real
economic variables to real economic shocks in the model (e.g. Bernanke et al. 1999,
Woodford 2003). This view has changed dramatically over the last decade, as the
experiences of the Great Recession have led to an acknowledgement of the
importance of financial disturbances, both as a source and amplification mechanism
of shocks that can affect the real economy. The acknowledged link between financial
variables and business cycles has ultimately triggered extensive research on how to
incorporate their interplay in standard macroeconomic models and tools used for
forecasting.

Evaluating the importance of financial variables for business cycle analyses requires
a thorough understanding of 1) which variables should be considered in a respective
forecasting model and 2) how these indicators are linked to the macroeconomy. A
promising starting point for discussing the role of financial variables for real
economic forecasting depicts the financial cycle literature (Drehmann et al. 2012,
Borio 2014), which extensively evaluates the movement of financial variables and
their relation to the business cycle.

Several studies define financial cycles in terms of movements in a set of key financial
variables - most prominently in terms of credit growth (Aikman et al. 2015,
Schularick and Taylor 2012, Jorda et al. 2011, Jorda et al. 2016, Bakker et al. 2012, Chen
and Ranciere 2016, Claessens et al. 2011, IMF 2009, Mendoza and Terrones 2008, or
Gourinchas and Obstfeld 2012) or asset price movements (English et al. 2005, Ng
2011, Claessens et al. 2011). Even though most studies differ in terms of financial cycle
definitions, as well as on the methodology and sample period employed, some key
findings emerge from the empirical literature on financial cycles and their link to
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business cycle movements (Figure 1). First, financial cycles appear to be
characterized by substantially lower frequencies than business cycles (Drehmann et
al. 2012, Borio 2014, Claessens et al. 2012). Second, financial cycle swings are often
more pronounced than business cycle fluctuations, a finding in line with earlier
studies on the high volatility of asset prices compared to economic fundamentals
(Campbell 2003, Claessens et al. 2012). Third, business cycle recessions that coincide
with a financial recession tend to be longer and deeper than recessions without
contemporaneous disruptions in financial markets, and recovery from double
recessions tends to be more sluggish (Claessens et al. 2012, Borio 2014). Claessens et
al. (2012) not only evaluate the interplay of financial and economic downturns, but
furthermore look at the relation of both cycles over boom periods, i.e. when
economic expansions are associated with strong growth in credit and/or asset prices
compared to booms without significant developments in financial markets. They
find that economic expansions associated with strong financial upswings tend to be
shorter but more pronounced in terms of output growth than other booms.

Figure 1: The Financial and Business Cycles in the United States
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Source: Drehmann et al. (2012): “Characterising the Financial Cycle: Don’t Lose Sight of the Medium Term!”. BIS
Working Papers, No. 380, June.

Financial variables in forecasting — theoretical models

Building on the insights drawn on the interplay of financial and macroeconomic
variables, a multitude of forecasting models - both structural and reduced-form
frameworks - explicitly accounting for financial variables and frictions have been
proposed over recent years. On the theoretical side, financial frictions and their
linkages to macroeconomic outcomes and policy design have been extensively
evaluated with the help of financial sector-augmented dynamic stochastic general
equilibrium (DSGE) models. Whereas these models have been used for various
purposes, some studies evaluate to what extent incorporating financial
intermediaries explicitly and allowing for feedback from financial variables to
macroeconomic variables within a general equilibrium framework enhances the
forecasting performance of state-of-the-art DSGE models. Christiano et al. (2011) use
a medium-size DSGE model for the Swedish economy and find that augmenting the
model with a financial sector setup as in Bernanke et al. (1999) increases the
accuracy of point forecasts of macroeconomic variables, especially of CPI inflation
and the nominal interest rate. In a similar way, Del Negro et al. (2013) and Del Negro
and Schorfheide (2013) extend the standard Smets and Wouters (2007) DSGE model
with a financial sector, which improves forecasts for the Great Recession period of
the US economy. By considering both crisis and non-crisis periods, Kolasa and
Rubaszek (2015) find that extending a standard New-Keynesian DSGE model by one
of the two leading financial friction setups - the financial accelerator setup
(Bernanke et al. 1999, Gilchrist et al. 2009) or the collateral constraint framework
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(Kiyotaki and Moore 1997, lacoviello 2005, lacoviello and Neri 2010) - separately
does not result in an overall improvement of macroeconomic forecasts during
normal times, but can have statistically and economically significant positive effects
for the prediction of several macroeconomic variables during periods of financial
turmoil. Relying on the same modelling approaches for financial frictions, Pagan and
Robinson (2014) evaluate two macroeconomic models, each featuring one of those
setups, in terms of their ability to replicate business cycle movements. They do so by
using turning point analyses (Bry and Boschan 1971) to compare business cycle
characteristics of data generated with the respective model to those in the actual
data. While they do find that financial factors can play a role in explaining some of
the business cycle features, the average cycle characteristics generated by the model
are not strongly affected by adding financial friction information to the model.
Finally, Cardani et al. (2015) compare the forecast performance of a version of the
Smets and Wouters (2007) model with and without a banking sector modelled as in
Gertler and Karadi (2011) and confirm the improvement in output and inflation
forecasts for the US economy in the banking-augmented model.

Financial variables in forecasting — empirical models

In addition to structural models, a multitude of (non-structural) econometric
frameworks able to explicitly account for financial indicators in the forecast of
macroeconomic variables have been proposed since the outbreak of the Great
Recession. Incorporating information stemming from financial indicators in
statistical forecasting models is promising for several reasons. For instance, as
financial asset prices are affected by market expectations about economic
developments and thus set in a forward-looking manner, they should be considered
in macroeconomic forecasting (Chen and Ranciere 2016). Furthermore, timely
available financial market data can improve both nowcasting and forecasting
outcomes whenever macroeconomic data is collected with a considerable time lag
(Andreou et al. 2013). However, two particular challenges when combining real and
financial variables emerge. First, given the vast amount of financial market data
available to forecasters, adequate methods for either pre-selecting financial
indicators relevant for forecasting a specific macroeconomic indicator, or for
efficiently compiling a large set of financial indicators in a comprehensive way need
to be applied. Furthermore, econometric methods used for forecasting real economic
variables need to be capable of capturing differences in the frequencies at which
financial and macroeconomic variables are usually measured.

In practice, several non-structural empirical frameworks have been developed to
incorporate financial data in business cycle forecasts. For instance, financial
variables play a prominent role as leading indicators in recession forecast models.
Studies relying on probit models for recession forecasting often find that including
financial variables such as the yield curve or stock market returns increases the
predictive power of these models significantly (Nyberg 2010, Erdogan et al. 2015,
Fornari and Lemke 2010). By employing Bayesian model averaging techniques, Faust
et al. (2013) and Berge (2015) find that financial as well as housing market indicators
are particularly powerful for forecasting real economic developments, particularly
over longer horizons. Similar results are drawn by Espinoza, Fornari and Lombardi
(2012) in a vector autoregression (VAR) framework for the US and the Euro Area.

To deal with the issue of frequency mismatch when financial variables available in
real time are used to forecast lower-frequency economic variables, mixed-frequency
forecasting models have been developed. Using financial data in Mixed Data
Sampling (MIDAS) regression models (Ghysels et al. 2004, 2006) for macroeconomic
variables often reduces the forecast errors compared to models lacking the
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information stemming from high-frequency financial data (Ghysels and Wright
2009, Monteforte and Moretti 2013, Andreou et al. 2013, Kuzin et al. 2011, Ferrara et
al. 2014). Furthermore, increasing the frequency of the data used - for instance daily
financial data instead of monthly data to forecast quarterly economic variables -
reduces the forecast error of the MIDAS model further.

Alternatively, (dynamic) factor models can deal with the issue of consolidating
information from a vast array of financial indicators in macroeconomic forecasts.
Including high-frequency financial data generally increases the statistical and
forecasting properties of these models (Breitung and Schumacher 2008, Angelini et
al. 20u1). Finally, Marcellino and Schumacher (2010) combine both factor models and
the MIDAS framework to deal with both frequency mismatch and large sets of
financial and macro variables contemporaneously and find that including high-
frequency data in such a framework improves the adequacy of nowcasts and short-
term forecasts of German GDP.

Conclusion

Over the last decade, the role of financial variables in forecasting has been revisited.
Based on findings on the nature of financial cycles and their relation to business
cycles, both theoretical and empirical methods have been adjusted so that
information from financial markets can be incorporated. Generally, considering
information on financial markets - such as credit or asset price movements —in
forecasting exercises can significantly improve the quality of forecasts. However, the
vast amount of financial market data at hand requires adequate empirical tools for
either pre-selecting information relevant for forecasting a specific macroeconomic
indicator, or for consolidating information in a tractable and efficient way.
Furthermore, theoretical models incorporating financial sectors and frictions are
potentially able to produce more accurate macroeconomic forecasts, particularly in
times of financial distress, but only few studies have structurally evaluated the
forecast performance of macroeconomic models featuring financial markets so far.
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