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about economic policy remains elevated ever since the Great Recession. An estimated

DSGE model of the euro area is used to analyze the role of uncertainty in explaining

movements in investment. The impulse response of investment to second-moment
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1 Introduction

High policy uncertainty is often mentioned as a major cause for the prolonged slump of the

Great Recession. For the United States, Bloom and Floetotto (2009) and Baker et al. (2012)

claim that policy uncertainty contributes both to the downturn and the disappointing

recovery. For the Euro area, a report of the European Commission (Balta et al. (2013))

and Buti and Mohl (2014) regard the reduction in uncertainty as a precondition for a

robust recovery. A conclusion that has not been remained unchallenged (Hatzius et al.

(2012), Krugman (2012)).

In general, uncertainty as a driving force for business cycles has called a lot of attention

in economic theory recently. The seminal contribution by Bloom (2009) has motivated

a lot of research on uncertainty implications for business cycle variations. As Born and

Pfeifer (2014) point out, there are different ways to introduce uncertainty into real business

cycle models. On the one hand, general equilibrium models such as Bloom et al. (2012)

or Bachmann et al. (2013) use real option effects which emerge when investment costs are

(partly) irreversible. On the other hand, New-Keynesian models like Basu and Bundick

(2012) or Gourio (2012) introduce uncertainty effects by assuming risk-averse households

that respond to higher risk by precautious saving adjustments.

To show the effect of uncertainty shocks we first set up a DSGE model with fluctuations in

volatility (’second-moment shocks’). Different to e.g. Basu and Bundick (2012) we focus

on uncertainty effects in the Eurozone. To do this, we use the DSGE model of Smets and

Wouters (2003b) developed for the Euro area as a starting point. We augment the model

by introducing second-moment shocks following Caldara et al. (2012) to show the effects

of uncertainty shocks. The model is calibrated with the estimated values of Smets and

Wouters (2003b). We compare the effect of volatility shocks to policy, namely monetary

policy, to other types of volatility shocks.

Next, we use a structural vector autoregression (SVAR) to show the effect of the mentioned

policy uncertainty in the Euro area by using the policy uncertainty index of Baker et al.
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(2013) for Eurozone countries. We conduct both, a SVAR for the currency area (’EU4’) as

a whole and for the single countries covered by the policy uncertainty index of Baker et al.,

that is Germany, Spain, Italy and France, to highlight and discuss different implications.

Also, we run regressions for the US and Great Britain to point out differences. Furthermore,

we try to account for possible asymmetric effects of uncertainty.

Our preliminary results both of the DSGE and the SVAR model hint to a lesser role of

uncertainty in the Euro area. The impulse response functions of our augmented DSGE

model show the same pattern of uncertainty shocks like e.g. in Basu and Bundick (2012).

Nevertheless, compared to the effects of first-moment shocks the effects of a uncertainty

shock to monetary policy as well as to investment are rather small. In addition, our first

results of the SVAR show that uncertainty effects in Europe are not as conclusive as for

the US shown by Baker et al. (2012). Although shocks to uncertainty have the same

implications for the Eurozone as a whole, they are not conclusive for the single countries

with the exception of Germany.

In general, based on these first results our goal is to concentrate on Euro specific factors

explaining the different outcomes for the single countries. Therefore, our next step is to

switch to an open-economy DSGE model that fits the currency area better. In addition,

we will try to examine the role of zero lower bound (ZLB) in greater detail and incorporate

it into our model. As has been shown, the ZLB potentially changes the implications of

uncertainty shocks (Basu and Bundick (2012), Johannsen (2014), Leduc and Liu (2015)).

Our paper aims to contribute to the growing literature on effects of uncertainty shocks

and the role of policy uncertainty in particular. The real option approach of Bloom (2009)

has been used in general equilibrium models such as Bloom et al. (2012) and Bachmann

and Bayer (2013) showing that uncertainty could cause business cycle fluctuations. Real

option features had also been combined with risk-averse agents in New-Keynesian style

models. Leduc and Liu (2015) highlight the negative implications of uncertainty on the

labor market with sticky prices. Born and Pfeifer (2014) use real options and precautious

savings as one potential source for business cycle effects of uncertainty shocks. Fajgelbaum
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et al. (2015) show the effect of uncertainty in a Bayesian social learning model, in which

active investment generates an information externality. New-Keynsian DSGE models such

as Basu and Bundick (2012) combine risk-averse households with sticky prices and mo-

nopolistic competition. Gourio (2012) and Johannsen (2014) use ’disaster’ shocks creating

distortions in the risk-averse household’s saving decisions. Basu and Bundick (2012) show

for the US and Bachmann and Bayer (2013) for Germany that uncertainty has an impact

on aggregate investment and output but is not the main driving force of depressed invest-

ment and the disappointing recovery. Also, different to Bloom et al. (2012), Bachmann

and Bayer (2013) show that the effects of uncertainty shocks are of lesser importance.

The goal of this paper is to further investigate the issue of policy uncertainty shocks in the

Euro area. Thereby, we like to contribute to both the ongoing debate of the quantitative

impact of uncertainty to the business cycle in general and to the role of policy uncertainty

in the Eurozone in particular. By addressing policy uncertainty in the Eurozone we in-

vestigate the economic consequences of the observable unpredictability of European crisis

management e.g. the recent debate about Greece leaving the Euro.

Our paper is organized as follows: Chapter 2 briefly summarizes the macroeconomic situ-

ation of the Eurozone. The third chapter gives a literature review on different approaches

how to introduce uncertainty shocks in DSGE models. In addition, we highlight the mod-

els’ problems to replicate the pattern of recessions. Chapter 4 presents the extended DSGE

model for the Euro zone. Chapter 5 shows our empirical results of the SVAR. Chapter 6

discusses the results and chapter 7 concludes.

2 Output, investment and uncertainty in the ongoing

Euro crisis

The financial crisis had a long-lasting negative effect on economic activity. Even after more

then six years of crisis most economies haven’t been returning to their long run growth
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path. Reinhart and Rogoff (2011) as well as Schularick and Taylor (2012) explain this

deviation by referring to sluggish recoveries after financial recessions following a strong

leverage in the credit market.1 Based on these results Hatzius et al. summarize the effect

of financial recessions as: “(...) recessions following large debt booms - similar to the one

that the US experienced prior to 2007 - typically involve a cumulative drop in real GDP

per capita in year 1 and 2, followed by a recovery that only returns GDP to the starting

point in year 5 or later.” (Hatzius et al., 2012, p.3). The slow recovery of the recent ’Great

Recession’ fits into this picture.

Financial crises like the Great Recession do also have a long-lasting negative effect on

investment. The IMF (WEO, 2014) shows that this type of crisis typically causes a decline

in the investment-to-GDP ratio with a peak of 3.5 per cent after three years. In the recent

Great Recession the profitability of investment has declined dramatically since 2009 leading

to a sharp decline of the real interest rate. Private consumption declined by an average of

25 per cent compared to the trend before the crisis (WEO (2014)).2.

The consequences of the financial crisis on both output and investment are especially pro-

nounced in the Eurozone. Due to the lack of growth recovery output gaps in most countries

of the Euro area remain high European Commission (2015). As a consequence the persis-

tently low growth has led to a process of constant downgrading the Eurozone’s economic

potential (Summers (2014)). Also, the recent debate about a new era of secular stagnation

(Teulings and Baldwin (2014)) seems to be of special importance in the Eurozone.3 In

Europe the crisis has ended up in a vicious cycle of high debt, austerity, low aggregate

1In the case of a normal recession an economy recovers after a year and finds its way back to a normal

growth process after a few years. Financial recessions have a similar pattern with a somehow deeper slump

in the first years. Nevertheless, the picture of recovering in the mid-term changes dramatically when a

credit bust is added. Schularick and Taylor show that the time to close the output gap becomes persistently

long (Schularick and Taylor (2012)).
2Although public consumption had come down after the initial stimulus the decline in total investment

is largely driven by private investment (WEO (2014))
3As Paul de Grauwe points out: ”Nowhere in the developed world is the secular stagnation more visible

than in the Eurozone” (Grauwe (2015)).
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demand and a permanent depressed economy.
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Figure 1: Investment
(Source: OECD and authors’ own calculations)

With respect to investment Barkbu et al. (2015) show that in the Eurozone also the decline

in the investment-to-GDP ratio with 4.25 per cent is more severe not only compared

to other industrialized countries in the recent crisis but also to their benchmark case of

standard financial crises. In general, as figure 1 shows the picture of Europe’s investment

ratios show a drop both in 2009 (collapse of Lehman Brother’s) and 2011 (Euro debt crisis)

with no recovery in recent years.

Uncertainty in the Eurozone, in particular policy uncertainty, has repeatedly been men-

tioned as a cause for weak investment especially in the second phase of the crisis since 2010.

Concerning the policy uncertainty index of Baker et al. (2013) the two shocks mentioned

above are visible too. Figure 2 shows that following the collapse of Lehman Brother’s
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(Source: www.policyuncertainty.com)

in 2009 and the peak of the Euro debt crisis in 2011 the index increased substantially.

Moreover, uncertainty remains on an elevated level ever since in Europe. The coincidence

of heightened uncertainty and depressed investment raises the question about the impact

of uncertainty shocks as a driving force for weak economic performance in general and

low investment in particular. As the European Investment Bank (EIB) highlights there is

a significant negative correlation between high uncertainty and investment (EIB (2013)).

Also, the IMF points out that uncertainty was associated with a large decline in fixed

investment ?. Applying an accelerator model, Barkbu et al. (2015) show that uncertainty

is potentially a major cause for additional weakness of investment in stressed Euro member

countries (Spain, Italy, Greece and Ireland) and for the Euro area as a whole.4 Using the

4Barkbu et al. (2015) first estimate the residual of investment explained by shifts in output and the
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same method, the OECD states that during the period of 2011-14 there is a higher then

usual investment residual potentially caused by higher uncertainty (OECD (2015)).

3 Uncertainty effects in business cycle models - a short

literature review

As a more recent part of economic research we present a summary of how uncertainty can

be connected to real business cycle effects in this chapter. To model real effects of volatility

additional features have to be added to a standard business cycle model. In the recent lit-

erature, mainly two approaches have been applied. First, irreversible costs are introduced

to generate real option values which induce a ”wait-and-see” attitude in economic activ-

ities. Second, risk aversion and precautious saving trigger changes in households’ labor

supply to ’insure’ against potential negative future outcomes. Both features are used in

a variety of models. We discuss these models and show how there predictions match the

actual economic pattern in the ongoing crisis.

The first approach of real options has been developed by Bloom (2009) in a partial equi-

librium model to show the consequences of exogenous shocks to volatility to aggregate

investment by introducing (partly) irreversible costs and uncertainty on different levels.5

His approach has been adopted in more sophisticated general equilibrium models such as

Bloom et al. (2012) or Bachmann and Bayer (2013). In addition, the approach inspired

empirical research to look at uncertainty as a potential cause of recessions and booms (e.g.

Baker et al. (2013), Stock and Watson (2012), Balta et al. (2013)).

capital stock as well as capital costs. They show that adding uncertainty reduces the residual substantially.
5The is often regarded as the starting point of the recent uncertainty-RBC-research ((Elstner, 2011,

p.2). For further discussion of ’real option’ effects see Bernanke (1983) or Dixit and Pindyck (1994)).
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Fajgelbaum et al. (2015) combine the mechanism of real options with Bayesian social

learning of agents. By investing, a firm reveals information about its future expectations,

shaping the Bayesian rule of all other firms. Both, the degree of uncertainty (the precision

of the firm’s beliefs about future fundamentals) as well as the mean of the distribution (the

’optimism’ of the agents), depend on the amount of active investment. The information

externalities cause volatility to fall and the mean to rise with active investment. The model

of Fajgelbaum et al. (2015) shows how an economy can be trapped in an equilibrium with

low investment and high uncertainty.

The second approach, introducing risk-averse households and precautious saving, is a com-

mon feature of DSGE models. Gourio (2012) and Johannsen (2014) use the precautious

saving motive to show the effect of bad news such as catastrophic tale events or ’disasters’.

Here, Gourio (2012) models shocks to uncertainty as a rise in the probability of disaster

risk which triggers consumers to adjust their risk expectations. Whereas Gourio (2012)

concentrates on the effect of shocks to productivity Johannsen (2014) highlights the effect

of fiscal policy uncertainty. Basu and Bundick (2012) combine the effect of precautious

saving with monopolistic competition and sticky prices in a New-Keynesian DSGE model.

Here, higher labor supply following a positive shock to uncertainty rises the markups of

firms which causes aggregate output, investment and employment to decline. Leduc and

Liu (2015) show similar implications by adding sticky prices and labor market frictions in

a DSGE model without capital.

Both approaches are also used simultaneously. Born and Pfeifer (2014) introduce precau-

tious saving as well as real option effects to quantify the impact of different uncertainty

channels. Highlighting labor market implications, Leduc and Liu (2015) introduce irre-

versible costs next to search frictions in the labor market.

With respect to reproducing the pattern of business cycle fluctuations both approaches
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have problems of generating the comovement of key aggregate variables, namely a fall in

consumption, investment, employment, output, inflation and the nominal interest rate.

Because output is not effected by a pure uncertainty shock in the short-run, real option ef-

fects will lower investment which ultimately raises households’ consumption (Bloom et al.

(2012)). Precautious saving on the other hand will lower consumption but the induced

higher labor supply will raise output and employment (Basu and Bundick (2012)). Such a

pattern contradicts the strong comovement of investment, consumption, employment and

output in the data. In addition, pure real option based models like Bloom et al. (2012) pre-

dict correctly that a rise in uncertainty lowers investment in the short-term. But because

the underlying state of the economy namely growth is not effected, a ’pure’ temporary

volatility shock would cause an investment boom in the mid-term because of pent-up in-

vestment demand. Even if uncertainty stays high, like in the Great Recession, investment

growth will recover after some time because higher real options have only a level effect. A

pattern which is not observable in the Eurozone (see figure 1).

Johannsen (2014) avoids the negative comovement of investment and consumption by in-

troducing government bonds as an additional option to save. Facing higher uncertainty,

households switch to riskless bonds to avoid risky capital investment thereby reducing in-

vestment and consumption simultaneously. Riskless government bonds are also introduced

by Gourio (2012). Nevertheless, his results show that a rise in disaster probability still

produces an output and investment boom induced by precautious saving (Gourio, 2012,

p.2754). Gourio solves the problem by assuming an additional depreciation shock to the

capital stock. Nevertheless, concerning the Great Recession such a shock can hardly be

justified. Basu and Bundick (2012) and Born and Pfeifer (2014) show that the problem of

the missing comovement can be solved by adding New-Keynesian features. Under monop-

olistic competition the countercyclical movements of firms’ markups cause the observable

decline in output. Price stickiness serves as an additional amplifier.
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In general, a shock to uncertainty cannot be explained easily without first-moment shocks

(Bachmann and Bayer (2013)). In fact, second-moment shocks are widely modeled together

with first-moment shocks (Fajgelbaum et al. (2015)). As shown, Gourio (2012) introduces

a shock to the capital stock. Also Johannsen (2014) introduces a decline in the marginal

efficiency of investment as a first-moment shock together with second-moment shocks (a

rise in fiscal policy uncertainty) to generate the economic outcome that reflects the pattern

of the Great Recession.

Analysing the quantitative impact of uncertainty shocks, Born and Pfeifer (2014) and

Bachmann and Bayer (2013) point out, that the effects on aggregate investment and out-

put are most likely too small to be considered as a main driving force of business cycles

fluctuations. Born and Pfeifer point out that fluctuations of policy uncertainty are simply

too low to generate the negative effect on output in the Great Recession. Furthermore,

Bachmann and Bayer (2013) show that fluctuations in uncertainty measures are also not

able to cause the degree of variations in aggregate variables.6 To amplify the effects of

uncertainty nominal rigidities are potentially important. Leduc and Liu (2015) show that

both frictions and sticky prices are central as amplifiers to reduce aggregate demand and

rising firms’ markups.7 As in Basu and Bundick (2012) an increase in uncertainty always

has a negative implication on aggregate demand if nominal rigidities are added.

In the context of the uncertainty-business-cycle-link Johannsen, Basu, Bundick as well as

Leduc, Liu emphasize the aggravating role of the zero lower bound (ZLB) for the negative

impact of rising uncertainty. Concentrating on the effect at the ZLB, Johannsen (2014)

shows that the outcome of future events become asymmetric. Positive risk realizations

6In their study risk shocks could only explain 15 per cent of aggregate fluctuations (Bachmann and

Bayer (2013)).
7”Absent nominal rigidities, a technology uncertainty shock - for example - generates a response that

is about one-tenth as large as that in the benchmark model. Similarly, absent significant search frictions,

the effect (...) is about one half (...).” (Leduc and Liu, 2015, p.4)
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will push the economy into moderate expansion, whereas negative ones will lead to catas-

trophic downturns. Households react to this downside risk with additional precautious

savings which raise labor supply and reduce consumption further. Higher labor supply

together with nominal rigidities like sticky prices raises firms’ markups so output is further

reduced (Basu and Bundick (2012), Born and Pfeifer (2014)). As Born and Pfeifer point

out, the higher degree of the uncertainty multiplier can be rationalized the same way like

higher fiscal multipliers at the ZLB shown e.g. in Christiano et al. (2011).

In summery, general equilibrium models working with uncertainty shocks have to overcome

the problem of the missing comovement of aggregate variables. Real options cause a neg-

ative correlation of investment and consumption. Precautious saving generate a negative

correlation of consumption and output. Without features such as information externalities

or monopolistic competition the pattern of the crisis can not be generated by a shock to

uncertainty alone. Adding those features doesn’t necessarily turn uncertainty shocks into

the major cause of business-cycle fluctuations. Nevertheless, uncertainty can still be an

amplifier of first-moment shock inducing significant effects on its own (Basu and Bundick

(2012)). The results of Johannsen, Basu and Bundick and Leduc and Liu show that like

the fiscal multiplier also the uncertainty multiplier is potentially high when the economy

is at the zero lower bound.

Concerning the special issue of policy uncertainty the question about the general effects of

uncertainty are of course highly relevant. If uncertainty does play a minor role the ’trade-

off between policy correctness and decisiveness’ ((Bloom, 2009, p.674)) is rather small. As

a consequence policy decisiveness e.g. stick to rules and treaties like the fiscal pact are

of lesser importance compared to policy correctness e.g. addressing insufficient aggregate

demand. Quantifying the effect of the ZLB is likely important for economic policy. If

uncertainty effects are high only at the ZLB, avoiding such a situation should be a high

priority.
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4 The model

4.1 The linearized version

To analyze the issue of uncertainty in a DSGE model theoretically we take the medium

scale model by Smets and Wouters (2003a) and enhance it with time varying volatility of

investment following Caldara et al. (2012). Smets and Wouters (2003a) estimate a dynamic

stochastic general equilibrium model of the Euro area using Bayesian techniques. We take

these estimated parameters as given and plot impulse response functions to different first-

and second-moment shocks.

We shortly describe the key features of the model.8 On the demand side households

maximize lifetime utility and thus determine consumption demand and labor supply. Con-

sumption exhibits some external habit formation and thus the linearized consumption Euler

equation depends on past and expected future consumption (theˆabove a variable denotes

its log deviation from steady state):9

Ĉt =
h

1 + h
Ĉt−1 +

1

1 + h
Ĉt+1 −

1− h

(1 + h)σc
(R̂t − Etπ̂t+1) +

1− h

(1 + h)σc
ε̂bt − Etε̂

b
t+1

Here h is the coefficient of habit persistence in consumption and σc denotes the coefficient of

relative risk aversion of households. ε̂b represents a preference shock (shock to the discount

rate).

Moreover, household own firms, and decide how much capital to accumulate given some

capital adjustment costs. Thus, investment is determined by the equation

Ît =
1

1 + β
Ît−1 +

β

1 + β
Ît+1 +

φ

1 + β
Q̂t −

β

(1 + β)
ε̂It +

1

(1 + β)
Etε̂

I
t+1 (1)

where φ is the inverse of capital . ε̂I is a positive shock to the adjustment cost function (a

negative investment shock).

The corresponding Q equation is given by

8For the detailed exposition, the reader is referred to the original paper. Notation as in the paper.
9We only state the model in linearized form as these linearized equations can be implemented in Dynare.
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Q̂t = −(R̂t − Etπ̂t+1) +
1− τ

1− τ + rk
EtQ̂t+1 +

rk

1− τ + rk
Etr̂

k
t+1 + ηQt (2)

Capital accumulation is given by

K̂t = (1− τ)K̂t−1 + τ Ît−1 (3)

On the supply side, prices are sticky in a Calvo (1983) fashion. Moreover, partial indexation

leads to a more general type of new Keynsian Phillips curve:

π̂t =
β

(1 + β)γp
Etπ̂t+1 +

γp
(1 + β)γp

p̂it−1 +
1

(1 + β)γp

(1− βξp)(1− ξp)

ξp

[
αr̂kt + (1− α)ŵt − ε̂at + ηpt

]
(4)

Real wages are governed by

ŵt =
β

(1 + β)
Etŵt+1 +

1

(1 + β)
ŵt−1 +

β

(1 + β)
Etπ̂t+1 −

1 + βγw
(1 + β)

π̂t +
γw

(1 + β)
π̂t−1(5)

− 1

(1 + β)

(1− βξw)(1− ξw)

ξp

(
1 + (1+λw)σL

λw

) [
ŵt − σLL̂t −

σc
1− h

(Ĉt − hĈt−1)− ε̂Lt + ηwt

]

Labor demand is determined by

L̂t = −ŵt + (1 + ψ)r̂kt + K̂t−1 (6)

The equilibrium on the goods market is determined by

Ŷt = (l − τky − gy)Ĉt + τky Ît + gyε̂
G
t

= ϕε̂at + ϕαK̂t−1 + ϕαψr̂kt + ϕ(1− α)L̂t

(7)

The model is closed by a policy rule for the monetary authority in form of a Taylor rule

for the nominal interest rate R̂t:

R̂t = ρR̂t−1 + (1− ρ)
[
π̄t + rπ(π̂t−1 − π̄t) + rY (Ŷt − Ŷ p

t )
]

+r∆π(π̂t − π̂t−1) + r∆Y (Ŷt − Ŷ p
t − (Ŷt−1 − Ŷ p

t−1)) + ηRt (8)
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4.2 How to introduce stochastic volatility

FernÃ¡ndez-Villaverde and Rubio-RamÃrez (2010) discuss how to include uncertainty in

a DSGE model. They propose three approaches, namely Markov regime switching model,

GARCH processes, or stochastic volatility. We adopt the third approach because this

approach is applied in several other articles on uncertainty and risk in business cyle models

(?Basu and Bundick, 2015; Caldara et al., 2012).

We assume that the investment shock ε̂I in (1) follows the following process:

ε̂It = ρI ε̂It−1 + σeσ
I
t vIt (9)

where vIt is standard normally distributed. Thus, investment shocks follow an AR(1)-

process. Moreover, it is assumed that σI
t evolves over time as an AR(1) process which

includes time varying volatility

σI
t = ρσσ

I
t−1 + ηut (10)

where ut is standard normally distributed and uncorrelated with the innovation on invest-

ment. We assume that there is a permanent shock to volatility, i.e. in the simulation we

set ρσ = 1.

Adding time-varying volatility to equation (9) has according to FernÃ¡ndez-Villaverde and

Rubio-RamÃrez (2010) several advantages. The main advantage is the fact that log σt can

take any value which make perturbation methods feasible for solving this problem.10

However, adding a term like that renders the linear model nonlinear which leads to some

computational challenges. There are some ways to deal with these challenges. In this

paper we use perturbation methods to solve the model. However, instead of log-linearizing

the equilibrium conditions laid out in the previous sectors a third-order approximation

has to be performed as volatility shock are second-moment shocks which do not appear in

second-order approximation.

10Assuming Markov switsching regimes implies just a few numbers for log σt.
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4.3 Calibration and Impulse response functions

We assign the estimated values by Smets and Wouters (2003a) to the model’s parameters.

These numbers are summarized in table 1.

Impulse responses to first and second-moment investment shock are depicted in figure 3.
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Figure 3: IRFs to first- and second-moment investment shocks

Impulse responses to first- and second-moment policy shocks are shown in 4.

First of all, the main conclusion which can be drawn immediately is the fact that the

responses to volatility shocks are not that immense as probably assumed. However, this is

in line with the findings by ?.
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Table 1: Calibration of the model

Parameter Meaning Value

h habit formation 0.573

φ inverse of inv. adj. costs 1/6.771

τ depreciation rate of capital 0.025

β discount factor 0.99

r̄ steady state return on capital (1/β)− 1 + τ

γp degree of partial price indexation 0.469

ξp Calvo price stickiness 0.908

α capital output ratio 0.3

γw degree of wage indexation 0.763

ξw Calvo wage stickiness 0.737

λw mark up in wage setting 0.5

σL inverse elasticity of labor supply 2.4

σc coeff of rel risk aversion 1.353

ϕ 1+ share of fixed cost in production 1.408

ψ inverse elasticity of cap util. cost 1/0.169

ky steady state capital-output ratio 2.2

rπ coefficient in Taylor rule on inflation 1.684

ry coefficient in Taylor rule on output gap 0.099

r∆π coefficient in Taylor rule on inflation growth 0.14

r∆y coefficient in Taylor rule on output growth 0.159

17



10 20 30 40
−600

−400

−200

0

P
er

ce
nt

 fr
om

 s
s

1. Investment   

 

 

IRFs to monetary policy shock

Second Moment Shock
First Moment Shock

10 20 30 40

−100

−50

0

2. Consumption  

P
er

ce
nt

 fr
om

 s
s

10 20 30 40

−150

−100

−50

0
3. Output       

P
er

ce
nt

 fr
om

 s
s

10 20 30 40

−100

−50

0

Time

4. Labor        

P
er

ce
nt

 fr
om

 s
s

10 20 30 40

−20

−10

0

Time

5. Interest Rate

P
er

ce
nt

 fr
om

 s
s

Figure 4: IRF to first- and second-moment policy shocks

4.4 What is missing?

The analysis above serves as a starting point and can be improved in several directions.

First of all, the model by Smets and Wouters (2003a) is still a standard DSGE model which

is used for policy analysis very often. However, simulating the European Monetary union

as a single closed economy has several drawbacks from a theoretical and practical point

of view. In general, the shock to monetary policy only serves as a first proxy for policy

uncertainty implications. Adding government spending, which is not explicitly modeled by

Smets and Wouters (2003a), does not serve the purpose of Euro-specific policy uncertainty

neither. Policy uncertainty in the Euro area consists mainly about a break-up of the

currency union. That kind of uncertainty refers to a shock to the real exchange rate within

a two or more country model. So, in a next step we would like to explore the issue of

uncertainty in a theoretical set up which models the circumstances more precisely, e.g.,
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we will use an at least two-country model of the monetary union to account for country-

specific investment uncertainty. Using such a model makes it feasible to explore different

and more elaborated uncertainty shocks, for example, the effects of the shock that one or

two countries might leave the monetary union. Second, parameters should be estimated

with a new data set which includes the years of the ongoing crisis.11 Third, more robustness

checks have to be performed.

Last but not least monetary policy is presently constrained by the binding zero lower

bound on the nominal interest rate. Thus, the central bank does not set the nominal rate

according to the Taylor rule (8). Taking the zero lower bound into account adds another

nonlinearity to the model which changes the results. Thus, in a next step we explore the

interaction of time-varying volatility and the zero lower bound as in Basu and Bundick

(2015).

11In the original paper, data cover the periods 1970:1 - 1994:4.
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5 Estimation of the Economic Effects of Uncertainty

5.1 Data

Our main uncertainty indicator is the news index provided by Baker et al. (2013) on

their web page www.policyuncertainty.com. It fits best our purpose to cover economic

policy uncertainty. Unfortunatly, they recently have stopped reporting economic forecaster

disagreement. Therefore the news index is the only subindicator left from their economic

policy uncertainty (EPU) indicator.12 In order to reproduce the estimation results of

Baker et al. (2013) for the euro area we had to aggregate the data of the four countries

covered in their data set, namely Germany, France, Italy, and Spain.13 Unfortunately for

each country only two newspapers (as opposed to 10 newspapers for the US indicator) are

covered. That could cause reliability problems when looking at country specific uncertainty

instead of the aggregate indicator. The stock market indices are all supposed to be price

indices as opposed to performance indices to keep it comparable to Baker et al. (2013) who

use the S&P 500. Data is taken from the Bundesbank (DAX) and Yahoo! finance (CAC 40,

FTSE MIB, IBEX 35). Other data sources are eurostat, the federal reserver economic data

base (mainly for US data), OECD economic database (real gross fixed capital formation)

5.2 Inspection of time series

Baker et al. (2013) provide their news index for euro area countries not before 1997 (2001 in

the case of Spain). The EPU index was discontinued after March 2014. A visual inspection

of both indices in figure 5 show high similarities, not only because the news index makes up

half of the EPU index. The EPU index seems to be smoother, correcting a little bit for the

sometimes extreme bursts of the pure news index. These seem sometimes to exaggerate

12In future versions of this paper we will consider other indicators such as economic forecaster disagree-

ment, business and consumer survey-based indices and financial market related indices (VIX).
13UK is covered as well, but as it does not make part of the euro area it will be included only for

robustness tests.
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the real uncertainty relating to economic policy. For example, the 9/11 peak of France’s

news index can hardly be justified. Thus, results should be treated with caution.

5.3 Methodology

In a first step we estimate the effects of uncertainty in the euro area using a structural

vector autoregression (SVAR) on a monthly and on a quarterly basis. The reduced form

VAR model is given by

yt = A(L)yt−1 + ut. (11)

In addition to the lag polynomial A(L) we add a constant and a linear trend variable. For

the monthly SVAR we use exactly the same variables and ordering of Baker et al. (2013):

Uncertainty (baseline: news index), stock market price index, interest rate, employment,

and real industrial production. The benchmark estimation includes 6 lags. Because data

for investment does not exist on a monthly frequency, we also need to estimate the effects

of uncertainty in a quarterly SVAR. The variables included (so far) are uncertainty (news

index), investement, and the interest rate. Here, we consider 4 lags as our benchmark. The

starting date in both cases is 1997 for Germany, France and the euro area, 2001 for Spain

and 1998 for Italy.14 The recursive approach (Cholesky decomposition) is used to identify

the exogenous movements in uncertainty. Uncertainty is ordered first, because it is assumed

to be not affected contemporaneously by movements in real activity (Baker et al. (2013);

Bloom (2009)). However, for the quarterly estimations this is a rather strong assumption.

Therefore, as the next step we are considering a two stage estimation approach proposed

by Kilian (2009) and already used by ? to assess the effect of uncertainty on GDP in the

United States.

Furthermore, we argue that uncertainty might have asymmetric effects. An increase in

uncertainty is considered to have negative effects only. But a decrease in uncertainty

might have ambigous effects. Decreasing uncertainty means that agents become more

14The uncertainty index for Spain only goes back to 2001 yet. Italy’s FTSE MIB index starts only in

1998.
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Figure 5: Economic Policy Uncertainty Index and the news index for the 4 available euro

area economies, the UK and EU5
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certain about economic policy or whatever they were uncertain about in the first place.

However, the outcome might be considered positive, but also as negative. Consider an

ongoing parliamentary debate about a corporate tax reform. If the debate ends (and

uncertainty unwinds) with a substantial tax relief for the corporate sector, the decreasing

uncertainty will surely lead to the overshooting in investment as observed in theoretical

models (e.g. Bloom (2009)). However, if terms get worse for the corporate sector the

decrease in uncertainty is unlikely to lead to an investment boom. Therefore, we differ

between increases and decreases in uncertainty and combine the latter with an indicator

for business confidence to find out whether the decrease in uncertainty has positive or

negative implication for the corporate sector.

5.4 Estimation results (preliminary)

Figure 6 shows impulse responses of industrial production to surprise increases in economic

policy uncertainty for our euro area aggregate (EA4), Germany (DE), Spain(ES), France

(FR), Italy (IT), and for comparisons the United States (US). The impulse respons func-

tions of of the monthly SVAR estimation for the 4 biggest euro area economies look similar

to those for the United States estimated by Baker et al. (2013). Especially in France and

Spain, and to some extend also for the euro area aggregate, increases in uncertainty are

followed by potracted downturns in industrial production recovering only after about 30

months. Germany and Italy follow a distinct pattern, more alike to the theoretical response

of investment to a real options shock. A sudden drop in industrial production is followed

by a quick recovery and an overshooting process as soon as uncertainty returns to normal

levels. Though, the effects are tiny in the case of Italy. Interestingly, an immediate and

significant decrease in share prices is a common reaction in all the countries covered. The

impulse response of employment are mixed, but overall an increase in uncertainty seems to

have a negative effect. Unfortunately, first estimations for crisis vs. pre-crisis show rather

puzzling and inconclusive effects.
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The quarterly SVAR estimations indicate negative effects on investment following uncer-

tainty shocks for the euro area (EA4) and as well for every of the four countries covered.

On average, the downturns in investment last slightly less than a year. The recovery is in

general followed by an overshooting proces before turning back to equilibrium. However,

cross-country results vary widely. For Germany, the downturn is short and it is followed

by a strong overshooting process. For Spain, the effects are much less significant, the

downturn as well as the overshooting. Dividing the time series in crisis and pre-crisis is

not advisable given the already short sample. But an approach with a dummy variable for

crisis periods will be the next step.

Preliminary results also indicate that the effects of uncertainty are indeed asymmetric.
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6 Conclusion

In general, our first SVAR results show a much clearer picture in the case of the US

compared to the Eurozone. By breaking down the SVAR estimation to single countries, the

relationship differs widely. We suspect these differences in the impulse response functions

being caused by Euro specific factors that depress investment, output and employment

reaction more strongly compared to the US. To highlight these effects the often used

framework of Smets and Wouters (2003b) and Smets and Wouters (2007) are most likely

not adequate to cover all the important macroeconomic connections in the context of the

Eurozone recession. As a consequence our next step is to turn to an open-economy DSGE

model that better captures the interaction of different countries in a monetary union. In

general, one important feature missing in our model is the zero lower bound (ZLB) which

not only leads to higher fiscal multiplier but most likely also aggravates the negative impact

of uncertainty.

The final objective of our research is to clarify (and quantify) the role of uncertainty in the

ongoing crisis in the Eurozone. To shed light on this issue is of major importance when

it comes to evaluate macroeconomic policy. As mentioned, with strong uncertainty effects

the potential trade-off between policy correctness and decisiveness (Bloom (2009)) favors

decisiveness. If uncertainty is central to fluctuations in the business cycle of the Eurozone

the ongoing debate on economic policy e.g. about Greece leaving the Euro is at the heart

of depressed investment, not so much the result. It also means that e.g. rules for fiscal

policies and debt ceilings could induce important positive impulses through their effect of

reducing economic policy uncertainty. In general, an important role for uncertainty would

also strengthen the often stressed business confidence story. On the other hand, if uncer-

tainty is negligible economic policy in the Euro area should focus strongly on first-moment

policies like e.g. fiscal stimulus.
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