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The views presented herein are those of the authors and do not necessarily represent the
official views of the Bank of Slovenia or of the Eurosystem.
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Modelling Objectives I

The GFC from 2008 has led us to revisit the roles of economic policies.

Strict pursue of price stability does not ensure the overall macroeconomic stability, as
the rapid rise of credit and asset prices can lead to inefficient compositions of output,
while the financial market imperfections intensify.

Consequently due to asymmetric effects, differences between the characteristics of
business and financial cycles can occur.
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Modelling Objectives II

Against this backdrop we try to estimate the trend, cyclical and irregular components of
the several time series as we utilize a multivariate multivariate structural time series
model (STSM).

We use a set of macroeconomic and financial variables for Slovenia.

From the policy implications perspective it is important to understand the obtained
results as we may in the case of cycle divergence think of optimal and possibly separate
policies that have to be in play, in order to achieve the optimal price and/or financial
stability.
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Modelling Objectives III
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Modelling Objectives IV
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Literature review

The model is based on a extended version of the multivariate STSM model introduced
by Rünstler and Vlekke (2018) and/or Rünstler et al. (2018).

Their methodology broadly follows the seminal work of Harvey and Koopman (1997)
done on multivariate structural time series model (STSM).

The multivariate structural time series models are extensively used. We will only name a
few: Chen, Kontonikas and Montagnoli (2012), De Bonis and Silvestrini (2013), Galati
et al. (2015), de Winter et al. (2017), Melolinna and Tóth (2018) and Bulligan et al.
(2019).
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The STSM model
The key feature of the STSM model is the decomposition of a time series into several
components, i.e. trend, cyclical and irregular components, so that

xt = µt + xCt + εt (1)

The trend component follows a random walk with a time-varying slope, i.e.
(µt = µt−1 + βt−1 + νt, where βt = βt−1 + ζt).

For irregular components we assume that they are normally and independently
distributed with a mean zero (Σε, εt ∼ n.i.d. (0,Σε)).

The cyclical components are specified as a vector xC′
t = (xC1,t, ..., xCn,t)′ and are linear

combinations of n independent stochastic cycles denoted as Ψ̃i,t = (Ψi,t,Ψ∗i,t), where
t = 1, ..., n, so that

(1 − φiL)
(
I2 − ρi

[
cosλi sinλi

− sinλi cosλi

]
L

)[Ψi,t
Ψ∗i,t

]
=
[
κi,t
κ∗i,t

]
(2)
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Data

The macroeconomic variables that represent the business cycle are transformed more or
less similarly (only log transformations).

We also extract the dynamics of the tradable and nontradable sectors from the NACE
classification of activities gross value added data based on (Lenarčič and Masten, 2020).

We extend of the housing price series with the intention of overcoming the short time
series problem and covering as much information as possible with respect to business
and financial cycles in the data.

The original raw financial variables are expressed mostly in nominal terms. We then
deflate them with an HICP index, and log-transform them.
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Estimation variable combinations
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Results of the trivariate STSM model (cycle lengths)
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Dissection of GDP in the trivariate STSM model
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Dissection of TL in the trivariate STSM model
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Dissection of RRE in the trivariate STSM model
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Results of the bivariate STSM model (average cycle lengths)
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Results of the univariate STSM model (average cycle lengths)
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Conclusions

The main premise was to assess the differences in cyclical components between the
business and financial cycles for Slovenia based on a set of both macroeconomic and
financial type of variables.

The results show that financial cycles are in most cases somewhat longer compared to
business cycles. Comparing the standard deviations of financial and business cycles give
inconclusive results on average, but excluding particular macroeconomic variables that
are by definition more volatile, we see that also standard deviations of financial cycles
tend to be larger.

These results might not come as a surprise in the existing literature, but are utterly
important for economic policy makers by additionally implementing financial stability
goals on the basis of macroprudential policy (on a national level) alongside the monetary
policy mandate, as financial cycles seem to be longer and deeper compared to business
cycles.
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Thank you for your attention
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Additional slides
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Results of the bivariate STSM model for macro variables (cycle lengths)
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Results of the bivariate STSM model for financial variables (cycle
lengths)
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