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Abstract
In this paper, we add to the literature studying the effects of uncertainty. We focus 
on the effects of economic policy uncertainty across borders. In contrast to the 
existing literature, we focus on the time-varying correlation structure of economic 
policy uncertainty across countries and with macroeconomic variables. We employ 
a multivariate GARCH model to estimate the time-varying conditional covariance 
matrix. Our results show that they are relevant, vary sizably over time, and that 
spikes in the time series can be related to policy events. We find relevant spillover 
effects of policy uncertainty in other countries on the US economy. We find that 
policy uncertainty and spillover effects are lowest in China, but that during the 
Global Financial Crisis substantial spillovers existed. Our results have implications 
for macroeconomic policymaking, financial stability policies, asset allocations, and 
risk assessment modelling.

1  Introduction

Uncertainty is a pervasive factor in decision making by households, firms, and gov-
ernments. Existing research shows that uncertainty affects consumption and saving 
behaviour (Caballero 1990), firms’ investment decisions (Bloom 2009; Baker et al. 
2016), monetary policymaking (Rudebusch 2001; Orphanides and Williams 2005) 
and asset pricing (Brogaard and Detzel 2015).
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The global structural change termed “Globalization” has resulted in a new global 
economic system characterized by large flows of goods, capital, and labor across bor-
ders and a high degree of economic integration and interconnectedness. In the current 
global economy, economic policy decisions in one country have spillover effects on 
other countries (Canova 2005; Auerbach and Gorodnichenko 2013).

In this paper, we focus on the effects of economic policy uncertainty (EPU) across 
borders. EPU measures uncertainty with respect to monetary, fiscal, and regulatory 
policy in a country. More precisely, we are interested in the international spillover 
effects of economic policy uncertainty on the US economy and how economic policy 
uncertainty is correlated across countries. Extant literature focuses mainly on coun-
tries in autonomy; i.e. closed economies (see Bloom 2014 for an overview).

However, a growing body of literature documents the effects of uncertainty shocks 
across borders, see, for example, Ko and Lee (2015), Kamber et al. (2016), Berger et 
al. (2017), Caggiano et al. (2018), and Gabauer and Gupta (2018). Most papers men-
tioned above use some version of a vector auto-regression (VAR) model to estimate 
the effect of uncertainty shocks. Little is known about the time-varying correlation 
structure of economic policy uncertainty across countries and with macroeconomic 
variables. Knowledge about correlations is particularly important for financial mar-
kets, as correlations are inputs for hedging strategies, asset allocation and risk assess-
ment models (see Bollerslev et al. 1992 and Engle 2002).

In this paper, we employ a multivariate GARCH model, namely the Dynamic 
Conditional Correlation (DCC) model developed in Engle and Sheppard (2001) 
and Engle (2002) to analyse the time-varying correlation between economic policy 
uncertainty in five countries/regions (United States, China, Canada, the UK, and the 
EU) and key macroeconomic variables (stock market performance, house prices, 
inflation, and industrial production) in the United States.

Our paper relates to the literature studying the effect of innovations to uncertainty, 
especially those papers using DCC models. Jones and Olson (2013) use a DCC-
GARCH model to study the relationship between uncertainty innovations and mac-
roeconomic outcomes (inflation and output) for the US. They find that the correlation 
between uncertainty and output is negative, while it varies between uncertainty and 
inflation. Yin and Han (2014) use a DCC-GARCH model to study the effect of uncer-
tainty volatility on price and volatility in commodity markets, documenting a positive 
spillover effect. Li et al. (2015) use an ARMA-ADCC model to study the effect of 
innovations to policy uncertainty for the US stock market. They find that innovations 
asymmetrically affect the stock-bond correlation. Li and Peng (2017) show that US 
policy uncertainty innovations affect the Chinese stock market using a ARMA-DCC 
model. Fang et al. (2017) investigate the link between economic policy uncertainty 
and US stock and bond markets showing that there is negative effect on stock-bond 
correlations. Finally, Xiong et al. (2018) use a DCC-GARCH model to study the 
effect of policy uncertainty on stock returns in China documenting large fluctuations 
in the correlation structure over time.

In contrast to the existing studies, we focus on the effects of international uncer-
tainty innovations on other countries uncertainty levels and on US macroeconomic 
outcomes. We also employ a DCC-VAR model. This model also considers the mul-
tivariate relationship when estimating the conditional mean in the first stage which 
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is often ignored when using an ARMA model in the related literature (e.g. Xiong 
et al. 2018 is an exemption). Our findings show that the conditional variances and 
all conditional correlations are different from zero, vary sizably over time, and that 
dynamics can be related to important events. Further, we find that some of the rela-
tions between variables are subject to sizable shifts over time. Further, we find rel-
evant spillover effects of policy uncertainty in other countries on the US economy. 
Our findings have implications for macroeconomic policymaking, financial stability 
policies, asset allocations, and risk assessment modelling.

2  Method

The Dynamic Conditional Correlation (DCC) model was first proposed by Engle and 
Sheppard (2001) and further explored by Engle (2002). This model allows estimating 
the variance-covariance matrix of a vector-autoregressive (VAR) process. Intuitively, 
the model decomposes the variance-covariance matrix of the process into a diagonal 
matrix of variances and a matrix of correlations, which then enables one to estimate 
the relevant parameters separately. We estimate a VAR model for the mean and then 
estimate the DCC model on the standardized residuals from the VAR model to obtain 
the time-varying conditional variances and correlations.

Technically, a multivariate GARCH model is defined using two equations:

	 Yt = µt + at,

	 at = H
1/2
t zt,

where:
Yt : n x 1 vector of random variables at time t.
at : n x 1 vector of demeaned variables at time t, i.e., E[at] = 0, Cov[at] = Ht.
µt : n x 1 vector of the expected values of Yt.
Ht : n x n positive-definite matrix of conditional variances of at at time t.
zt : n x 1 vector of i.i.d. errors, E[zt] = 0, E[ztzt’] = It, and follows a multivariate 

normal distribution.
The DCC then models the conditional variances and correlations separately. This 

approach is especially useful in our context, as we are interested in the time-varying 
matrix of correlations. First, we decompose the variance-covariance matrix as

	 Ht = DtRtDt,

where Dt = diag (
√

h1t , …, 
√

hnt ) is the diagonal matrix of conditional standard 
deviations and Rt is the conditional correlation matrix at time t.

Further, the conditional variances, hit, are estimated for each variable using a uni-
variate GARCH model:

	
hit = αi0 +

∑Qi

q=1
αiqa

2
i,t−q +

∑Pi

p=1
βiphi,t−p.
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In order to estimate the correlation matrix Rt, we begin by normalizing the vector of 
variables at to obtain a new vector of variables, ∈t, according to:

	 ∈t = D−1
t at ∼ N (0, Rt) .

Because Rt is a positive definite, symmetric matrix where the diagonal elements are 
one, we further decompose Rt as follows:

	 Rt = Q*−1
t QtQ

*−1
t ,

	
Qt =

(
1 −

M∑

m=1

αm −
K∑

k=1

βk

)
−
Q +

M∑

m=1

αm∈t−m ∈′
t−m +

K∑

k=1

βkQt−k,

where −
Q = E[∈t∈′

t] and Qt* = diag (
√

q11,t , …, 
√

qnn,t  ) is used to scale the elements 
of Qt to ensure that they lie between 0 and 1.

This allows estimating the elements of −
Q  by using the sample mean:

	

−̂
Q =

1
T

T∑

t=1

∈t∈′
t.

Thus, the problem of estimating the correlation matrix, Rt, reduces to estimating the 
parameters αm  and βk .

The estimation of these parameters is done via maximum likelihood estimation.
Let us denote the set of all parameters involved in the estimation of the conditional 

variances, hit by φ  and the set of all parameters {α1,…, αM , β1, …, βK } involved 
in the estimation of the correlation matrix Rt by ψ .

Then, the likelihood function can be written as

	
L (φ, ψ) =

T∏

t=1

1

(2π)
n
2 |Ht|

1
2
exp

{
−

(
a′

tH
−1
t at

)}
.

Directly estimating all parameters is computationally expensive as it involves invert-
ing the n x n matrix Ht. The proposed solution involves a simpler two-step estimation 
procedure.

First, ignore the correlation structure and estimate the parameter set φ . Put differ-
ently, it is assumed that the correlation matrix is the identity matrix in the likelihood 
function. This assumption allows us to express the likelihood function as a function 
of only the parameter set φ . The likelihood function is then given by:

	
ln (L1 (φ)) =

n∑

i=1

{−
(

1
2

) T∑

t=1

[
ln (hit) +

(
a2

it

hit

)]
+ constant}.
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Intuitively, this log-likelihood function is the sum of the log-likelihood estimators for 
the GARCH models to estimate the conditional variances, hit, and depends only on 
the parameter set φ . Maximizing this function gives us estimators φ̂  for the param-
eters φ .

Second, we substitute these values in the likelihood function, which then only 
depends on the parameters ψ . Once we plug in the values of φ̂  and exclude all con-
stant terms, the function to be maximized is:

	
ln (L2 (ψ)) = −1

2

T∑

t=1

{
ln (|Rt|) + ∈′

t R−1
t ∈t

}
.

This gives us estimators ψ̂  for the parameters ψ , which can then be used to estimate 
the correlation matrix Rt. Engle and Sheppard (2001) and Engle (2002) show that 
this approach gives consistent and asymptotically normal estimators of the correla-
tion matrix. Along this line, Jondeau and Rockinger (2005) shows that the direct 
maximum likelihood estimation gives very similar results compared to this two-step 
process.

3  Data and Modelling Choice

We use data for policy uncertainty in six countries: U.S., Canada, UK, EU, and China. 
We chose these countries (or union of countries) as they are the top export and import 
countries of goods and financial services in the world and represent around 30% of 
the world’s population.

We will also investigate the conditional correlation between policy uncertainty 
and macroeconomic variables in the United States. The macroeconomic variables 
considered are inflation, house prices, stock prices, and industrial production.

Data is taken from the St. Louis FED’s database (FRED). Our data set starts in 
January 1997 and ends in December 2017 (252 observations). The data is de-trended 
using the Hodrick-Prescott filter with smoothing parameter λ = 14,400. This ensures 
stationarity as required by our econometric model.

Our measure of policy uncertainty, for each country, is taken from the database 
developed and operated by Baker et al. (2016). Baker et al. develop an index for eco-
nomic policy uncertainty based upon newspaper coverage frequency. This index is 
designed to cover uncertainty about who makes decisions, what policy actions will be 
taken and when they are undertaken. In addition, this index covers both, short-term 
and long-term, policy uncertainty.

We then measure the state of the macro-economy using prices for goods, houses, 
and all US stocks. Further, we use the industrial production index to analyse the rela-
tionship between uncertainty and the real side of the economy. Inflation is measured 
by the Consumer Price Index for all urban consumers. House prices are measured 
by the S&P Case-Shiller National Home Price Index. We then use the Wilshire 5000 
Total Market Index to measure the performance of all US-stocks.
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Table 1 presents the descriptive statistics of our variables. Average uncertainty is 
highest in the UK and is of similar level in Canada, the EU, and China. The United 
States have the lowest average uncertainty level. Further, the volatility of uncertainty 
(measured by the standard deviation) is lowest in the US but highest in the UK and 
China, with Canada and the EU in between these extremes.

Figure 1 presents the time series of the uncertainty time series by country. Not sur-
prisingly, we find that uncertainty spikes around the Global Financial Crisis (2007–
2009), the European debt crisis (2009–2014), and Brexit (2016-present).

Before we present the results from our dynamic conditional correlation model, we 
argue that a constant conditional correlation model does not fit the data. To do so, we 
use the test proposed by Engle and Sheppard (2001). The null hypothesis for this test 
is that if correlations are constant, the residuals of the univariate GARCH processes 

Fig. 1  Time Series of Uncertainty Variables

 

Mean Std. Dev. Min Max
Uncertainty
USA 108.999 35.675 57.203 245.127
Canada 133.621 77.102 30.097 442.371
UK 169.528 147.776 25.341 1,141.8
EU 139.310 64.273 47.692 433.278
China 138.079 106.572 9.067 694.850
CPI Index 204.3093 27.288 159.400 247.910
House Price Index 144.438 31.680 89.984 197.636
Stock Price Index 52.275 23.074 22.270 119.610
Industrial Production 97.002 6.144 79.824 106.663

Table 1  Descriptive Statistics

Notes: N = 252
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should be independent and identically distributed (i.i.d.) and the covariance matrix 
would be the identity. Based on the Engle and Sheppard test, we reject the hypoth-
esis of constant conditional correlation with a p-value of 0.07. Further, if we run a 
VAR-CC (Constant Correlation) model, we find that the residuals exhibit presence of 
GARCH terms using a Lagrange multiplier (LM) test.

Finally, our VAR-DCC is specified as follows. For the mean, we find that 2 lags is 
optimal (AIC criterion). For the DCC model, we find that the following fits the data 
best: DCC: P = 2, Q = 5, and ARCH P = 5, GARCH Q = 1.

4  Results

4.1  USA and Other Countries

4.1.1  Conditional Variances

We begin by discussing the conditional variance for each variable obtained by esti-
mating our VAR-DCC model. Figure 2 presents our estimation results.

The conditional variance in policy uncertainty in the United States varies consid-
erably over time. Interestingly, the largest spike in the variance of uncertainty is not 

Fig. 2  Standardized Conditional Variances. Notes: Grey bars indicate NBER recession dates for the US
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observed during the Global Financial Crisis, but around the September 11 attacks in 
2001. We observe five other spikes that we can associate with the following events. 
First, during the Global Financial Crisis (2007–2008), we observe a spike. Then, the 
debt-ceiling crisis of 2011 and the 2013 Government shutdown (October 1 – October 
17) had similarly large effects on the variance of uncertainty. The last two spikes are 
likely to be related to the Brexit referendum (June 23, 2016) and the 2016 presidential 
election (November 8, 2016).

The largest spike in the variance of uncertainty in the US (around 9/11) is smaller 
compared to the increase in the variance of uncertainty in the EU due to the Brexit 
referendum. This event had, by far, the largest effect of any event in our sample on 
the variance of uncertainty. Interestingly, while Brexit had the largest effect on the 
variance of uncertainty in the EU, the spike in policy uncertainty in the UK is rather 
small. The reason might be that the surprising outcome of the Brexit referendum put 
stress on the cohesion of the European Union and could have caused other countries 
to leave the European Union. Therefore, the effect on policy uncertainty was larger 
for the EU as a whole compared to the UK.

Canada, similar to the UK, shows the lowest levels of variance in policy uncer-
tainty in our sample. Spikes are observed around the US recession in the early 2000’s 
and 9/11, the Global Financial Crisis, the 2006 and 2015 federal elections, and Brexit.

Turning to the macroeconomic variables in our sample, we find that the largest 
spikes are observed around the Global Financial Crisis. This holds except for the 
stock price index, where the largest spike is observed around the U.S. presidential 
election of 2016.

4.1.2  Conditional Correlations

While the previous discussion offers insights into the dynamics of our variables of 
interest, we now want to look at the conditional correlation between the variables. 
Understanding the time-varying correlation structure is important for finance (e.g. 
risk assessment) and macroeconomists (e.g. policy recommendations might be dif-
ferent in high vs. low uncertainty environments; see Castelnuovo et al. 2016 or Lud-
vigson et al. 2019).

Figure 3 plots the conditional correlations among the policy uncertainty variables 
across all countries in the sample. The size of the conditional correlations varies over 
time. Moreover, the magnitude of these changes is relevant: spikes are often larger 
than 0.05, which is a sizable change in the correlation. This can have implications for 
financial strategies and policy making. We find that the conditional correlation of pol-
icy uncertainty is positive between all countries – in other words, there are positive 
spillover effects of policy uncertainty between all countries. Intuitively, high policy 
uncertainty in one country will go in hand with higher policy uncertainty in another 
country. The highest correlation (around 0.6) is obtained between the UK and the EU 
and the US and the EU. This is expected, since strong political and economic ties 
exist between these countries and regions (e.g. trade flows or NATO membership).

Figure 4 focuses on the link between policy uncertainty in the five countries in our 
sample and inflation, house prices respectively. The conditional correlation between 
inflation in the US and the policy uncertainty is positive for the US, UK, EU, and 
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China. It is negative for Canada. Not surprisingly, the strongest correlation (around 
0.1) is found between inflation in the US and economic policy uncertainty in the US. 
Interestingly, there are relevant spillover effects from other countries towards infla-
tion in the US. For example, policy uncertainty in the UK and China has a sizable 
positive conditional correlation with inflation in the US. Overall, the correlations 
between policy uncertainty and inflation exhibit sizable time variation. The positive 
conditional correlation implies that more policy uncertainty will go in hand with 
higher inflation. This is particularly important information for financial markets as 
this correlation might affect optimal asset allocations or risk assessments. Further, it 
has implications for macroeconomic policy making, particularly central banking, as 
uncertainty can affect policy decisions.

Further, Fig. 4 also plots the conditional correlation between house prices in the US 
and the economic policy uncertainty in the five countries in our sample. In contrast 
to our previous result for inflation, we observe a larger volatility in the conditional 
correlation for house prices and frequent changes between positive and negative cor-
relations. House prices and policy uncertainty in the US are negatively correlated 
and stable over time. There are only three events at which the conditional correlation 
becomes positive (around the early 2000 recession, 2005/2006 with midterm elec-
tions, Ben Bernanke becoming Chairman of the FED, and the onset of the subprime 
mortgage crisis and shortly after the GFC). For the other four conditional correlations, 
we observe fluctuations around zero with spikes in both directions. Most noticeable 

Fig. 3  Standardized Conditional Correlations among uncertainty. Notes: Grey bars indicate NBER re-
cession dates for the US
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is the increase in the correlation with policy uncertainty in Canada after the GFC. 
Further, towards the end of our sample, we observe a stronger, negative conditional 
correlation with policy uncertainty in the EU, the UK, and China. Overall, lower 
policy uncertainty will go in hand with higher house prices. Intuitively, lower policy 
uncertainty should characterize a healthy economy, where (i) higher house prices 
could signal high demand for houses as people are earning higher wages and (ii) 
lower uncertainty stimulates investment (cf. Bloom 2009). However, we do observe 
short periods of positive correlations between house prices and policy uncertainty. 
These spikes appear to occur usually at the same time the conditional variance spikes. 
During these events, higher uncertainty goes in hand with higher house prices. Poten-
tially, higher policy uncertainty could create an incentive for people to buy houses as 
an investment asset as land and property will have a value even in uncertain times. 
Overall, these findings are relevant for, again, financial markets and policy makers 
(esp. macroprudential policy) as this could affect the stability of the financial sector, 
where monitoring is important to detect build-ups of systemic risk factors.

Figure  5 presents the conditional correlation between policy uncertainty in the 
five countries in our sample and stock market performance, industrial production 
respectively. Stock market performance is negatively correlated with uncertainty in 
all countries. Interestingly, the strongest negative correlation (around − 0.2) is not 
found with the US, but with Canada, the EU, and the UK. Then the US and China 
come fourth and fifth on the list. The results indicate that higher policy uncertainty 
will reduce market performance and significant spillover effects exists, i.e. economic 
policy uncertainty in other countries correlate with macroeconomic variables in the 

Fig. 4  Standardized Conditional Correlations – Macro Variables (1). Notes: Conditional Correlation 
among inflation, house prices respectively and uncertainty. Grey bars indicate NBER recession dates 
for the US
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US in a meaningful way. This is mainly interesting for financial analysts, as opti-
mal asset allocation and risk assessment models rely on correlations. Further, our 
analysis shows a considerable amount of time variation in the conditional correla-
tion. We observe relevant changes in the relationship between stock prices and the 
policy uncertainty in all countries. This holds especially true for the correlation with 
policy uncertainty in the EU, where we find swings (around 2011) of about 0.1 in the 
correlation. This has potentially important implications for financial products in both 
affected regions.

Finally, Fig. 4 also shows the conditional correlation between economic policy 
uncertainty and industrial production. So far, we only considered prices, or the change 
in prices. We now want to understand the correlation of economic policy uncertainty 
with real economic activity. We observe a negative conditional correlation for indus-
trial production with all policy uncertainty measures. The strongest correlations are 
found for US policy uncertainty and EU policy uncertainty. Time variation, again, is 
large in the obtained correlation series. Especially, around 2005/2006 (US midterm 
elections, Ben Bernanke became FED Chairman, and subprime mortgage crisis) and 
the GFC, where we observe a large drop in the correlation, i.e. an even stronger cor-
relation, for some months. As our results for the stock price - policy uncertainty cor-
relations indicate, we find that higher levels of policy uncertainty reduce industrial 
production. Similarly, all estimated time series for the conditional correlation show 
a sizable amount of time variability. Production affects uncertainty negatively via 
effects on households and firms. Households, facing higher levels of uncertainty, can 
increase precautionary savings (cf. Caballero 1990), which would reduce consump-

Fig. 5  Standardized Conditional Correlations – Macro Variables (2). Notes: Standardized Conditional 
Correlations among stock price, industrial production respectively and uncertainty. Grey bars indicate 
NBER recession dates for the US
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tion and, therefore, demand and production. Firms will reduce investment when they 
face higher uncertainty (cf. Bloom 2009 and Baker et al. 2016).

In conclusion, we find that the conditional variances and all conditional correla-
tions are different from zero, vary sizably over time, and that dynamics can be related 
to important events. Our results show that some of the relations between variables 
are subject to shifts over time. Further, we find relevant spillover effects of policy 
uncertainty in other countries on the US economy.

4.2  China

4.2.1  Conditional Variances

For China, the variance of policy uncertainty shows larger peaks compared to Canada 
and the UK, but much smaller ones compared to the EU or US (Fig. 2). Three large 
spikes are observed. The first one around 2000, the second one around the Global 
Financial Crisis, and the third one around 2013. The first one could be related to the 
efforts to fight corruption with the execution of a senior official for bribe taking, while 
the last one is observed around the Bo Xilai scandal (i.e. corruption, abuse of power). 
This last spike increased uncertainty to levels seen during the 1997 Asian financial 
crisis, while the other two spikes are almost twice as large.

4.2.2  Conditional Correlations

Interestingly, the conditional correlations between policy uncertainty in China and 
the other countries in the sample is found to be the smallest being around 0.3 (Fig. 3). 
We find the largest spikes in the conditional correlation between China and the United 
States around the 2001 recession. The Global Financial Crisis lead to a large increase 
in the conditional correlation between the US and China, but much lower changes for 
the other countries. Generally, level and volatility are lower between China and the 
other countries compared the correlation between the US and other countries.

Turning to the link between policy uncertainty in China and macroeconomic vari-
ables in the US, we find interesting spillover effects. First, the conditional correlation 
between inflation (Fig.  4) and Chinese policy uncertainty becomes negative for a 
short while around 1999/2000 (the first political corruption crackdown in China) but 
is generally positive. Such a positive conditional correlation implies that more policy 
uncertainty will go in hand with higher inflation. The largest relation was found dur-
ing the GFC. For house prices (Fig. 4) in the US, we find a much more volatile rela-
tionship. While, on average, the relationship is negative, we observe multiple spikes 
that turn the relationship into a positive correlation. For example, we observe a posi-
tive correlation around 2005 and 2011. Industrial production in the US (Fig. 5) and 
policy uncertainty in China is negatively correlated. While the correlation becomes 
most negative during the GFC, is has been increasing afterwards. This shows the 
negative spillover effects of policy uncertainty in China on the real economy of the 
US. Finally, stock prices in the US (Fig. 5) and Chinese policy uncertainty are also 
negatively correlated. Again, this shows the negative effects of higher policy uncer-
tainty in China on real activity in the US.
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5  Conclusion

Uncertainty is a key driver of economic activity (Bloom 2009; Baker et al. 2016). In 
this paper, we analyse the effects of economic policy uncertainty within and across 
countries. In contrast to the existing literature (Kamber et al. 2016 or Caggiano et al. 
2018), we focus on studying the dynamic conditional correlations between policy 
uncertainty across countries and the link to macroeconomic variables. We employ 
a multivariate GARCH model (Engle and Sheppard 2001; Engle 2002) to analyse 
the time-varying correlation between economic policy uncertainty in five countries/
regions (United States, China, Canada, the UK, and the EU) and key macroeconomic 
variables (stock market performance, house prices, inflation, and industrial produc-
tion) in the United States.

Our findings show that the conditional variances and all conditional correlations 
are relevant, vary over time, and that we can relate real world events to estimated 
spikes in the time series. Further, we find that some of the relations between variables 
are subject to sizable shifts over time. We find relevant spillover effects of policy 
uncertainty in other countries on the US economy. Our findings have implications for 
macroeconomic policymaking, financial stability policies, asset allocations, and risk 
assessment modelling.

For China, the variance of policy uncertainty shows larger peaks compared to 
Canada and the UK, but much smaller ones compared to the EU or US. Similarly, the 
conditional correlations between policy uncertainty in China and the other countries 
in the sample is found to be the smallest. However, especially during the Global 
Financial Crisis, we find substantial spillover effects from China towards the US 
economy and the US stock market.

Future research could use these obtained dynamic correlations as inputs into mod-
els of risk assessment. This would offer valuable insights to financial analysts and 
policy makers.

Supplementary Information  The online version contains supplementary material available at https://doi.
org/10.1007/s11079-022-09694-2.

Data Availability  Data is available from the authors by request.
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