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Abstract

In this paper, a Bayesian VAR model is used to study the effects of euro
area shocks on GDP growth in the small open economy of Sweden. A
novel feature is that the new policy uncertainty index of Baker et al.
(2013) is introduced in the model. The model behaves well in terms of
reasonable impulse response functions. The specific effects of the euro
crisis are investigated through a historical decomposition which shows
that shocks to euro area GDP growth have been a reasonably important
factor for Swedish GDP growth, supporting it during 2010 and holding
it back thereafter. Generally, shocks to policy uncertainty have held back
Swedish GDP growth during the euro crises.

JEL classification code: C32, F43

Keywords: Small open economy, Bayesian VAR, Policy uncertainty in-
dex
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Sammanfattning

I denna studie anvinds en bayesiansk VAR-modell f6r att studera effek-
terna av storningar 1 euroomradet pa den svenska ekonomin. Ett nytt
inslag dr att det nyligen utvecklade policyosikerhetsindexet (Baker ¢ a/.,
2013) anvinds i modellen. Den skattade modellen har rimliga impuls-
responsfunktioner. Eurokrisens specifika effekter underséks genom en
historisk dekomponering. Denna visar att storningar till BNP-tillvixten i
euroomradet har varit en relativt viktig faktor f6r svensk BNP-tillvixt;
under 2010 gav den st6d 4t svensk BNP-tillvixt och dérefter har den
verkat dterhéllande. Generellt sett har storningar till policyosidkerheten
hallit tillbaka svensk BNP-tillvixt under eurokrisen.
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1. Introduction

The debt crisis in the euro area which followed upon the global financial crisis in 2008 has,
needless to say, caused hardship in several parts of the euro area. The extreme level of the un-
employment rate in both Greece and Spain — which in both countries was more than 25 percent
in late 2013 — constitutes just one example. However, in an economically and financially inte-
grated world, it is reasonable to suspect that the euro crisis has had effects also outside the euro
area, especially for small open economies such as Sweden. Exports are roughly 50 percent of
Swedish GDP and more than 35 percent (in 2012) of these were directed to the euro area. Thus,

developments in the euro area are of crucial importance to the Swedish economy.

The purpose of this paper is to empirically investigate how the euro area crisis has affected Swe-
dish GDP growth. This is done using a Bayesian VAR (BVAR) model in which we include euro
area GDP growth, the new policy uncertainty index of Baker e 2/ (2013) and the high yield
bond spread. Important domestic factors are also controlled for. A historical decomposition of
the period 2010Q2 to 2013Q2 using the methodology of Adolfson ef a/. (2007) is conducted. We
accordingly contribute to a fairly large and diverse literature on spillovers between countries

and/or regions.!

2. Empirical analysis

Using data from 1998Q1 to 2013Q2, we estimate the BVAR model
G(L)x, —m)=n,, ©

where G(L) =1-G,L—-...—G_L" is a lag polynomial of order , X, is an #x] vector of sta-
tionary variables, L is an #x1 vector describing the steady-state values of the variables in the system
and M, is an #x1 vector of 7d error terms fulfilling E(T]t ) =0 and E(T]tn; ) =2 2 The model
contains the corresponding variables to those used by Osterholm (2010) — where spillovers from
the United States to Sweden were investigated — but is here augmented by the policy uncertainty
index of Baker ¢f a/. (2013). Hence,

Xt:(ytea ptea HYtea Yi CCt BCt FCIt) @

I See, for example, Pesaran et al. (2004), Galvdo et al. (2007), Osterholm and Zettelmeyer (2008), Bagliano and Morana
(2010), Bayoumi and Swiston (2009) and Erten (2012).

2 This mean-adjusted specification was developed by Villani (2009).



where Y. is the percentage change in seasonally adjusted euro area real GDP, pi® is the European
policy uncertainty index and HY,*® the high yield corporate bond spread in the euro area The Swe-

dish variables included ate the following: Y, is the percentage change in real GDP, CC, is a con-
sumer confidence measure based on the Economic Tendency Survey conducted by the National Institute

of Economic Research and BC, is a confidence indicator for the manufacturing industry based on

the same survey. Finally, FCI, is a financial conditions index for Sweden. Data are shown in Figure

Al in the Appendix.

The priots on the parameters of the model follow those in Villani (2009). The prior on X is given

— ’
by p(Z‘.)oc |E| 12 nd the prior on vec(G), where G = (Gl Gm) , is given by
VGC(G)N N (BG,QG ) Finally, the prior on p is given by p~ Nn(ﬂu,ﬂp)ﬁ The hyperpa-
rameters of the model follow the literature.s The euro area is modelled as block exogenous with re-
spect to Sweden. This block exogeneity is achieved with a hyperparameter which shrinks the
parameters on the Swedish variables in the euro area equations to zero; see Villani and Warne

(2003) for details. Finally, the lag length is set tom = 4.

3. Empirical analysis

Impulse response functions are given in Figure A2 in the Appendix and show that the model behaves
well in general;” they are almost exclusively in line with what we would expect based on economic
theory. We accordingly note that shocks to euro area GDP growth have a positive effect on Swedish
GDP growth whereas shocks to policy uncertainty or the high yield bond spread have a negative ef-

3 The European policy uncertainty index is based on data from France, Italy, Germany, Spain and the United Kingdom. The
United Kingdom is obviously not part of the euro area but we argue that the index shold serve well as a proxy for euro area
policy uncertainty given the relative weights.

4 The high-yield bond spread is sometimes interpreted as reflecting risk appetite; see, for example, Levy Yeyati and Gonzalez
Rozada (2005) and Osterholm and Zettelmeyer (2008). It has also been shown to have predictive power for the real economy;
see, for example, Mody and Taylor (2003).

5 The priors for p are given in detail in Table Al in the Appendix. Priors for all variables except the policy uncertainty index
follow those in Osterholm (2010). For the policy uncertainty index, the prior mean is chosen to be 100. This is based on the fact
that Baker et al. (2013) normalise the index to have a mean of 100 prior to 2011.

6 See, for example, Doan (1992) and Villani (2009). The overall tightness is set to 0.2, the cross-variable tightness to 0.5 and we
employ a lag decay parameter of 1.

7 The impulse response functions are based on a Cholesky decomposition of the covariance matrix with the ordering of the
variables given by equation (2).



fect. For instance, a one standard deviation shock to the euro area policy uncertainty index has a max-

imum effect of around minus 0.1 percent on Swedish GDP growth after one quarter.

In order to assess the importance of the euro area crisis for Swedish GDP growth, we conduct a his-
torical decomposition of the petiod 2010Q2 to 2013Q2.8 This is performed using the approach of
Adolfson ez al. (2007). The starting point of this is a comparison between the endogenous forecast
generated at a particular point in time and the actual outcome; seeing that the discrepancy between the
two is due to shocks that hit the system, we can use the shocks that the model have identified to illus-

trate the causes of the economy’s development.

Results from this exercise are shown in Figure A3 in the Appendix where each panel shows the en-
dogenous forecast, the actual growth rate for Swedish GDP and what the growth rate would have
been if only the shocks to the variable in question had hit the system.” During 2010Q2 to 201004,
actual Swedish GDP growth was higher than the endogenous forecast, implying that some combina-
tion of favourable shocks hit the economy during this period. As can be seen from Figure A3, the
main contributing factors were euro area growth and Swedish GDP growth itself. Shocks to euro area

policy uncertainty and the high yield bond spread marginally held back Swedish GDP growth.

During the period 2011Q1 to 2012Q2 actual growth was sometimes higher than the endogenous
forecast and sometimes lower. During this period, shocks to euro area growth typically had a negative
effect on Swedish GDP growth. The second half of this period, euro area policy uncertainty shocks
also held back Swedish GPD growth in a quantitatively meaningful way. Shocks to the high yield
bond spread had a marginally positive effect on Swedish GDP growth during this period.

Finally, during the period 2012Q3 to 2013Q2 Swedish GDP growth was consistently lower than the
endogenous forecast. This is mainly due to weaker than expected euro area growth during this period.

The high yield bond spread counteracted the effect to some extent 2012Q4 and 2013QQ1.

4. Conclusions

Small open economies are greatly affected by the economic developments of bigger surrounding
economies. In this paper the effects of euro area shocks on Swedish GDP growth are studied,
thereby providing an example of analysis of spillovers of shocks to a small open economy. It is

shown that euro area shocks have had considerable effects on Swedish GDP growth. The con-

8 This choice of the starting point for the euro crisis is obvoiusly arbitrary but by 2010Q2, signs of problems were showing in
terms of rising spreads on Greek government debt.

9 It can first be noted that the domestic control factors have had a very small effect on Swedish GDP growth during the time for
the euro crises (as can be seen from the bottom two rows of Figure A3).



clusion is reached using impulse response functions from a Bayesian VAR model estimated on
quarterly data from 1998 to 2013 and a historical decomposition made during the time for the
euro crises. The new policy uncertainty index of Baker ez 4/ (2013) was also shown to largely

have affected Swedish GDP growth negatively during this period.
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Appendix

Table Al. Steady-state priors for the Bayesian VAR.

Yo (0.50, 0.75)
pe (95.0,105.0)
HY* (3.0, 6.0)

Yi (0.50, 0.75)
CC, (-5.0, 5.0)

BC, (95.0, 105.0)
FCI, (95.0, 105.0)

Note: Ninety-five percent prior probability intervals for parameters determining the unconditional means. Prior distributions are
all assumed to be normal. Variables are defined in equation (2).
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Figure Al. Data.
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Figure A2. Impulse response functions from the Bayesian VAR-model.
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Figure A3. Euro area and domestic factors in Swedish GDP growth 2010Q2-2013Q2.
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