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Abstract

This paper examines the role of U.S. economic policy uncertainty on the effectiveness of
monetary policy in the Euro area. Using a structural Interacted Vector Autoregressive
(IVAR) model conditional on high and low levels of U.S. economic policy uncertainty, we
find that uncertainty regarding policy changes in the U.S. dampens the effect of monetary
policy shocks in the Euro area, with both price and output reacting more significantly to
monetary policy shocks when the level of U.S. policy uncertainty is low. We argue that the
U.S. government’s actions regarding policy changes in the U.S. is a source of uncertainty for
Euro area investors and high levels of policy uncertainty that spill over from the U.S. drive
Euro area investors to adopt a wait-and-see approach, leading to a relatively weaker (and
sometimes insignificant) response of price and output to monetary tightening in the Euro
area. The findings underscore the importance of market integration and coordination of
economic policy changes on the effectiveness of monetary policy on the macroeconomy on
both sides of the Atlantic. Our results thus, provide evidence in favour of the policy
ineffectiveness hypothesis in the Euro area contingent on the economic policy uncertainty of
the U.S.
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1. Introduction

The literature on the impact of monetary policy, primarily based on constant parameter and
time-varying structural vector autoregressive (VAR) models, on the macroeconomy is huge
to say the least (see for example, Aastveit et al., (2013) for a detailed literature review in this
regard). A related and relevant question, especially in the wake of the recent financial crisis,
is whether monetary policy is less effective when uncertainty is high. Theoretical research by
Bernanke (1983), Dixit and Pindyck (1994), and more recently Bloom (2009) and Aastveit et
al., (2013) tend to suggest that the answer to the above question is most likely yes. The basic
notion is that elevated uncertainty causes agents to postpone decisions until more information
becomes available, and this cautiousness makes them less responsive to changes in the

interest rate. Hence, policymakers must act aggressively if they aim to stabilize the economy.

While the policy ineffectiveness proposition is theoretically well-established, empirical
evidence on it is limited only to Aastveit et al., (2013). These authors utilize the interacted
Vector Autoregressive (IVAR) methodology developed by Tobin and Weber (2013) and Sa et
al. (2014) treating uncertainty as an exogenous interaction variable. The authors start by
evaluating the policy inefficiency hypothesis on U.S. data, and thereafter extend the analysis
by estimating how the U.S.-based uncertainty measures interact with the transmission of
monetary policy shocks in Canada, the United Kingdom and Norway. They find that
monetary policy shocks affect economic activity considerably weaker when uncertainty is
high, especially for Canada and the U.S. Similarly, conclusions are also reached by Gupta
and Jooste (2015) using a sign-restricted panel VAR (PVAR) model, when analysing the
effectiveness of unconventional monetary policy in eight OECD countries (OECD countries
(Canada, Germany, France, Italy, Japan, Spain, UK and US)) contingent on the levels of their

respective economic policy uncertainty.

Interestingly however, there is a voluminous (and growing) recent strand of international
literature that has looked into the question of how movements in uncertainty affect economic
activity (see for example, (Alexopoulos and Cohen, 2009; Bloom, 2009; Bachmann and
Bayer, 2011; Knotek and Khan, 2011; Bachmann et al., 2013; Colombo, 2013; Jones and
Olson, 2013, Mumtaz and Zanetti, 2013; Mumtaz and Surico, 2013; Benati, 2014; Karnizova
and Li, 2014; Alessandri and Mumtaz, 2014; Balcilar et al., 2015, forthcoming; Caggiano et
al., 2014a, 2014b, Custelnuova et al., 2015; Mumtaz and Theodoridis, 2015, forthcoming;
Baker et al., 2015; Carriero et al., 2015; Jones and Olson, 2015; Jurado et al., 2015; Rossi and



Sekhposyan, 2015, Sin; 2015). Amongst this large set of studies, barring Colombo (2013),
Jones and Olson (2015), and Sin (2015), all the other studies have analysed the impact of a
country’s own uncertainty on its macroeconomic variables. Colombo (2015) looked at the
impact of U.S. uncertainty on Euro Area macroeconomic variables, while Jones and Olson
(2015) did the same for U.K. and Japan. Sin (2015) studied the role of Chinese uncertainty on
the macroeconomy of Taiwan and Hong Kong. All three aforementioned studies report
significant spillover of foreign uncertainty on the domestic economies. In fact, Colombo
(2015) showed that the contribution of the U.S. uncertainty shock on the European aggregates

is quantitatively larger than the one exerted by a Euro area-specific shock.

Against the backdrop, of significant impact of U.S. uncertainty on the Euro area, we use an
IVAR model to investigate the impact and effectiveness of Euro area domestic monetary
policy on macroeconomic aggregates for the Euro area, conditional on U.S. uncertainty. In
other words, we analyse the role of high and lows levels of U.S. uncertainty on the monetary
policy ineffectiveness proposition of the Euro Area, based on a sign-restricted structural VAR
model over the monthly period of 1999:01-2015:03. Our paper can thus be considered as an
extension to the work of Colombo (2013). Note that, as far as the measure of U.S. uncertainty
is concerned, consistent with Colombo (2013), we use the newspaper based measure of
economic policy uncertainty developed by Baker et al. (2015). Alternatively, Mumtaz and
Zanetti (2013), Mumtaz and Surico (2013), Alessandri and Mumtaz (2014), Mumtaz and
Theodoridis (2015, forthcoming), Carriero et al., (2015) Jurado et al., (2015), Ludvigson et
al., (2015), and Rossi and Sekhposyan (2015) recover measures of uncertainty from
stochastic volatility in the error structure of estimated structural VAR models. While there
exists no clear-cut consensus in terms of which approach to use in constructing measures of
uncertainty, the news-based measures of uncertainty, as developed by Baker et al., (2015),
seems to have gained tremendous popularity in various applications in macroeconomics (see
Strobel (2015) for a detailed review of alternative measures of uncertainty). This is most
likely due to the fact that data (not only for the U.S., but also other European and emerging
economies) based on this approach is easily and freely available for use, and does not require
any complicated estimation of a model to generate it in the first place. To construct the index,
Baker et al. (2015) perform month-by-month searches of newspapers for terms related to

various forms of economic and policy uncertainties.

Our findings suggest that economic policy uncertainty in the U.S. indeed interacts with the

influence of monetary policy in the Euro area. We observe that uncertainty regarding policy



changes in the U.S. dampens the effect of monetary policy shocks, with both price and output
reacting more significantly to monetary policy shocks when the level of U.S. policy
uncertainty is low. We argue that the U.S. government’s actions regarding policy changes in
the U.S. is a source of uncertainty for Euro area investors and high levels of policy
uncertainty that spill over from the U.S. drive Euro area investors to adopt a wait-and-see
approach, leading to a relatively weaker (and sometimes insignificant) response of price and
output to monetary tightening in the Euro area. We finally propose several channels through
which U.S. policy uncertainty interacts with the effectiveness of monetary policy in the Euro
area. Our findings underscore the importance of market integration and coordination of
economic policy changes on the effectiveness of monetary policy on the macroeconomy in
both sides of the Atlantic. The outline of the paper is as follows: Section 2 contains a data
description and discussion of methodology used; Section 3 contains the empirical results,

while Section 4 concludes.

2. Data and methodology
2.1 Data

We aim to estimate how economic U.S. policy uncertainty influences the transmission of
monetary policy shocks in the Euro area. We use monthly macroeconomic data from 1999:01
to 2015:03 and Baker’s (2015) policy-related economic uncertainty measure for the U.S. This
economic policy uncertainty (EPU) index relies on three components: a news-based
component quantifying newspaper coverage on economic policy uncertainty; a measure of
the Federal tax code provisions; and a measure of disagreement among forecasters. For the
Euro area we use the following macroeconomic variables: the Harmonised Index of
Consumer Prices (hicp), the industrial production index (ip), and the Euro Interbank Offered
Rate (euribor) to represent macroeconomic measures for the price level, output and short-
term interest rate, which serves as a proxy for the monetary policy rate in the Euro area. With
exception of the interest rate variable, all series are transformed using natural logarithms. The

economic policy uncertainty variable is obtained from www.policyuncertainty.com, while the

Euro area macro variables were derived from the Organisation for Economic Co-operation

and Development (OECD) macroeconomic indicators database.

2.2 Methodology



To study how time-varying policy uncertainty in the U.S. affects the transmission mechanism
of monetary policy in the Euro area, we estimate a structural interacted VAR (IVAR) model.
By interacting macroeconomic variables with an uncertainty index, we allow the impact of
monetary policy to change with the degree of uncertainty. The model specification builds on
the interacted panel VAR model developed by Towbin and Weber (2013) and Saa et al.
(2013), and is similar to the approach of Aastveit et al. (2013) who apply a separate model to
each country in their analysis. Notably with this approach time-variation in the effect of
policy is directly linked to the specific determinant, unlike studies that use VARSs with
stochastically time-varying coefficients, such as Canova and Gambetti (2009) and Primeceri
(2005).

We use the following interacted VAR model:
L
Yi = Ag + Bo Xy “‘(IZlAIYt—l +BIYtMlet )+CZ; +E; 1)

where E; is a vector of reduced form residuals at time t. The vector Y; contains prices, output
and the interest rate for the Euro area. The model allows variables in Y; to interact with X;, our
U.S. policy uncertainty measure. X; is also included as an additional regressor, and is
assumed to be exogenous in the model. Note that in our exercise we want to quantify the
extent to which the response of the endogenous variables to the interest rate shock changes
with the level of uncertainty. Therefore, in all three equations we interact uncertainty X; with

the Euro policy interest rate only, as captured by the the use of the term Y,M” . Aq is a vector
of constant terms, while By, A;, B; and C are parameter vectors for the interacted variable (Xy),
the endogenous variables (Y;), the interaction term (Y,"}" X,) and the exogenous variables (Zy),

respectively. L, the lag-length, was set at 13 obtained based on the Akaike Information
Criterion (AIC). The choice of this lag-length is also in line with the extant literature on the
impact of interest rate changes on the economy, which is believed to take more than a year to
feed-in (Walsh, 2010). We have tested the inclusion of the oil price, but results are robust to
the inclusion of real oil prices. In addition, as in Colombo (2013), we also included the Euro
area economic policy uncertainty index developed by Baker et al., (2015), in the list of

endogenous variables, but our results were qualitatively similar.

In order to study the incidence of policy effectiveness in our econometric model, we need to
identify monetary policy shocks. Our identification strategy is based on a sign-restriction



approach as in Uhlig (2005). Specifically, the identifying assumption here is that a monetary
policy shock is associated with an increased interest rate, a fall in the price level, and a fall in

output, for at least six months, i.e., two quarters.

Uhlig's (2005) agnostic identification procedure can be described as follows': we want to
define a monetary policy shock impulse vector as one in which the sign restrictions hold.
Furthermore, to account for identification issues, Uhlig (2005) recommends supplementing
the above-mentioned identification assumptions by imposing a prior, which, in turn, is

proportional to a Normal-Wishart. Empirically, the following steps are carried out:

1. take n, draws from the VAR posterior and N, draws from an independent uniform

prior;
2. determine the impulse vector;

3. at horizon k =0,...,K, compute the impulse response functions (IRFs) for each

draw;
4. verify whether the IRFs comply with the sign restrictions;

5. keep the draw when all the IRFs comply with the sign restrictions. Reject the draw in

case any of the IRF does not satisfy the sign restrictions;

6. stop the process after acquiring N, IRFs with the required sign. The error band

computations are based on the draws used.
This paper uses N, = n, = 200, n, = 1000 and K =5 in the estimations.

To evaluate the importance of the interaction effects, we compute the estimated impulse
responses of monetary policy shocks at two different levels of the economic policy
uncertainty indicator. We use above and below the mean of the historical distribution of the
U.S. uncertainty measure, denoted X*9" and X'°%, respectively. With the assigned values for
the interaction variable X, the estimated VAR reduces to:

t~

yrioh = p "ot 4 Z (B.""Yo) + C 2z + E,

=1

'Please refer to the original source for further details.
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and D, =4, +B,X"". These are standard reduced form VAR-models, and there is
therefore no further complication associated with using the restrictions discussed above to
identify a monetary policy shock and analyse its effects at high and low levels of uncertainty.

3. Empirical results

Figures 1 and 2 provide the impulse responses of industrial production (ip), consumer prices
(hicp), and short term interest rates (euribor) to a monetary policy shock of one percentage
point when the EPU index is above and below its historical mean level, respectively. The
immediate positive effect observed in Figures 1c and 2c for Euribor is consistent with the
characteristic of a monetary policy shock, implied by a significant positive effect observed on
the short term interest rate on impact. Examining the confidence intervals reported in Figures
1c and 2c, we observe that the impact on interest rates is mainly a short term one, which turns
insignificant after about 8 months following the shock in both uncertainty environments.
Comparing the impulse responses for high and low uncertainty environments, however, we
observe a larger impact on interest rates in the case of high policy uncertainty which might
reflect the political risk premium embedded in short term rates due to the high level of
uncertainty regarding the cost of potential policy changes. In a related study, Pastor and
Veronesi (2013) argue that the high level of uncertainty regarding the cost of potential policy
changes drives a risk premium whose magnitude is larger, especially during weaker
economic conditions. It can thus be argued that, despite the similar initial reaction of short
term rates to monetary policy shocks during high and low political uncertainty environments,
the political risk premium embedded in the yield curve due to heightened level of political
uncertainty drives the relatively stronger intermediate term response observed in Figure 1c

(and Figure 3 in the Appendix).

In the case of industrial production presented in Figures la and 2a, we observe a negative
initial reaction of output to monetary policy shocks in both uncertainty environments, with a
relatively larger reaction observed on impact under high policy uncertainty. However, the
intermediate and long-run reaction of output to monetary policy shocks is more pronounced

and stronger in the case of low uncertainty with the long-run impact turning positive in the



range of two to four percent after about one year. Despite the stronger negative initial
response of output under high policy uncertainty (around 10%) compared to that under low
uncertainty, we observe a stronger lagged negative effect on output in the case of low
uncertainty environment. Considering the relatively stronger positive effect on interest rates
reported in Figure 1c under high uncertainty, the relatively weaker effect on production
seems somewhat counterintuitive and suggests that uncertainty regarding U.S. economic

policy potentially dampens the effect of policy shock in the Euro area.

One channel through which uncertainty dampens the impact of monetary shocks on output is
that the high level of uncertainty regarding potential policy changes leads to a larger risk
premium that firms require from investment projects, rendering those projects unprofitable
given the current level of cost of capital projections. It is also possible that lenders price the
political uncertainty into the loan contracts offered to firms seeking financing for their
investments. In fact, in a recent study, Francis, et al. (2014) find that a one standard deviation
increase in the political risk exposure of a firm is related to about a 5% increase in the price
of the loan offered. It can thus be argued that the high level of uncertainty deters firms from
short-term investment decisions due to higher borrowing costs driven by the larger political
risk premium embedded in interest rates. At the same time, it can also be argued that high
levels of uncertainty increase the value of the real option associated with the investment
project as argued by Aastveit et al. (2013). The increase in the value of the real option, i.e.
option to wait, during periods of high policy uncertainty thus makes production less
responsive to monetary policy shocks as firms rather postpone their investments and wait to

learn more about the political costs associated with the potential new policies.

On the other hand, in the case of low uncertainty (reported in Figure 2a, and Figure 3 in the
Appendix), firms and investors benefit from what Pastor and Veronesi (2013) call the put
protection the government provides to the market and thus are more likely to initiate new
investments as the implicit put protection becomes more valuable when political uncertainty
is less.? The anticipation of no significant change in economic policies during periods of low
political uncertainty coupled with the implicit put protection offered by the government thus
make it more likely for firms to give the go-ahead for current projects in the pipeline. This
readiness to undertake investments during periods of low policy uncertainty thus makes

production more sensitive to monetary policy shocks. This is in fact consistent with the

2 pastor and Veronesi (2013) argue that the government’s action to replace a poorly working policy during bad
times can be considered as a put option the government provides to the market.



stronger lagged effect on output reported in Figure 2a with a peak negative response around
7% occurring about 6 months following the shock when policy uncertainty is low.
Interestingly, we also observe that the long-run response of output turns positive after about a
year following the shock when uncertainty is low although the reaction is insignificant at the

given confidence level.

Finally, examining the reaction of prices to monetary policy shocks reported in Figures 1b
and 2b, we do not observe a significant difference in the impulse responses of prices under
high and low uncertainty environments. As expected, we observe that prices react negatively
to monetary tightening at the same rate in the short and intermediate term. However, we also
observe a larger impact on price in the case of low uncertainty, especially after about one
year following the shock (Figure 3 in the appendix). Furthermore, comparing Figures 1b and
2b, we see that the price reaction turns largely insignificant in the long run under high
uncertainty while a more persistent and negative impact is in place under low uncertainty.
This evidence, coupled with our prior discussion on output, clearly suggest that the impact of
monetary policy shocks in the Euro area is more significant and persistent when the U.S.
economic policy uncertainty is low. It can thus be argued that the U.S. government’s actions
regarding policy changes in the U.S. is a source of uncertainty for Euro area investors and
policy makers alike and high levels of policy uncertainty that spills over from the U.S. drives
investors to take a wait-and-see approach in their investment decisions as they cannot fully
anticipate how changes in U.S. economic policy will translate into potential policy changes in
the Euro area. The higher level uncertainty regarding U.S. policy changes, in turn, makes
monetary policy less effective in the Euro area, which is evidenced by the relatively weaker

(or insignificant) reaction of price and output to monetary tightening.

4. Conclusion

The effectiveness of monetary policy on the macroeconomy has been examined in numerous
studies and in different contexts. Recent research, however, has focused on the role of market
uncertainty in the transmission of monetary policy shocks. A number of theoretical and
empirical studies including Bernanke (1983), Dixit and Pindyck (1994), and more recently
Bloom (2009) and Aastveit et al., (2013) suggest that monetary policy would be less effective
during periods when economic uncertainty is high. In fact, using several alternative

uncertainty measures, Aastveit et al., (2013) document that high U.S. uncertainty is



associated with lower policy influence both in the U.S. and Canada while no significant effect
is observed for the UK and Norway. Given the evidence on financial integration across
international markets and the impact of U.S. uncertainty on Euro area macroeconomic
variables (e.g. Colombo, 2015), this paper examines the role of U.S. economic policy

uncertainty on the effectiveness of monetary policy in the Euro area.

Using a monthly data set of output, price and short term interests for the Euro area over the
period 1999:01-2015:3, we build a structural Interacted Vector Autoregressive (IVAR) model
of Euro area macroeconomic variables conditional on high and low-levels of U.S. economic
policy uncertainty. Our findings indicate that U.S. economic policy uncertainty has a
significant bearing on the response of macro variables to monetary policy shocks in the Euro
area. We observe that uncertainty regarding policy changes in the U.S. dampens the effect of
monetary policy shocks in the Euro area, with both price and output reacting more
significantly to monetary policy shocks when the level of U.S. policy uncertainty is low. We
argue that the U.S. government’s actions regarding policy changes in the U.S. is a source of
uncertainty for Euro area investors and high level of policy uncertainty that spills over from
the U.S. drives Euro area investors to take a wait-and-see approach, leading to a relatively
weaker (and sometimes insignificant) response of price and output to monetary tightening in

the Euro area.

While financial integration may play a role in the significance of U.S. economic policy
uncertainty in our tests, we argue that high levels of economic policy uncertainty in the Euro
area, partially driven by uncertainty in the U.S., potentially lead to a larger political risk
premium embedded in the cost of financing and thus cost of capital for firms. The higher cost
of capital coupled with the increase in the value of the real-option in a high uncertainty
environment then makes it optimal for firms to postpone their investments until they learn
more about the likelihood of policy changes in the Euro area and the costs associated with the
potential new policies. As a result, the reluctance of firms to initiate new investments in a
high policy uncertainty environment leads to weaker impulse responses of output and prices

during such periods, dampening the effect of the monetary policy shock.

On the other hand, firms and investors benefit from the put protection the government
provides to the market as it is more likely for the government to replace a poorly working
policy when the current policy is not working. The implicit put protection, that becomes more

valuable in a low uncertainty environment, then makes firms more willing to initiate new



investments, making macroeconomic variables more sensitive to monetary policy shocks
during such periods. In short, our tests suggest that economic policy uncertainty in the U.S.
indeed interacts with the influence of monetary policy in the Euro area and that high
uncertainty regarding U.S. economic policy changes makes monetary tightening less effective
in the Euro area. Overall, our findings underscore the importance of market integration and
coordination of economic policy changes on the effectiveness of monetary policy on the
macroeconomy on both sides of the Atlantic. In sum, our results provide empirical evidence
validating the policy ineffectiveness hypothesis for the Euro area contingent on the economic

policy uncertainty of the U.S. economy.
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Figure 1. The effect of monetary policy under high uncertainty.
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Note: The figures provide the impulse responses to a monetary policy shock of one percentage point when the
EPU index is above its historical mean level. Industrial production (ip), harmonized index of consumer prices
(hicp) and the Euro Interbank Offered Rate (euribor) are used to represent price level, output and ST interest
rate, respectively. Solid line represents point estimates and dashed lines indicate the 68% confidence intervals.



Figure 2. The effect of monetary policy under low uncertainty.
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Note: The figures provide the impulse responses to a monetary policy shock of one percentage point when the
EPU index is below its historical mean level. Industrial production (ip), harmonized index of consumer prices
(hicp) and the Euro Interbank Offered Rate (euribor) are used to represent price level, output and ST interest
rate, respectively. Solid line represents point estimates and dashed lines indicate the 68% confidence intervals.



AppendixFigure 3. Monetary policy shock and policy uncertainty.
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Note The figures provide the impulse responses to a monetary policy shock of one percentage point when the
EPU index is above/below its historical mean level. Industrial production (ip), harmonized index of consumer
prices (hicp) and the Euro Interbank Offered Rate (euribor) are used to represent price level, output and ST
interest rate, respectively. High (low) indicates EPU index above (below) its historical mean level.



