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ABSTRACT 

 

In this study, we examine the causal relationship between economic policy uncertainty (EPU) and stock market 

prices in OECD countries. We provide strong evidence that stock markets mostly Granger cause EPU. Such 

causality may also exist in the opposite direction for a few cases and we find no causality in some countries as 

well. Our results do not provide any support for bidirectional causality. 
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1.Introduction 

 

Economic policy uncertainty has started to be an outstanding concept especially after the recent global financial 

crisis. Many researchers such as Baum et al. (2006), Bloom (2009), Bachman et al. (2013), and Jones and Olson 

(2013) turn their attention on results of the effects of policy uncertainty on economy, since any concern, e.g. 

monetary, fiscal or regulatory, about economic policies may end up with recessions (Karnizova and Li, 2014).  

In this context, Baker et al. (2012) have recently developed “economic policy uncertainty (EPU) index”, which is 

built on several uncertainty metrics. Based on this novel index, they find negative impacts of EPU on 

investments. Kang et al. (2014), Wang et al. (2014), and Gulen and Ion (2016) similarly put that EPU and 

investments are inversely related.  

 

General consensus on the negative effects of EPU on investments is reflected in the stock market as well. On the 

“return” side, Sum (2012), Kang and Ratti (2013), Antonakakis et al. (2013), Koo and Lee (2015), Arouri et al. 

(2016), Christou et al. (2017) shed light on the negative relationship between EPU and stock market returns. On 

the “volatility” side, Pástor and Veronesi (2013), Alexopoulos and Cohen (2015), and Liu and Zhang (2015) 

indicate that the higher the EPU, the higher the stock market volatility.  

This study aims at contributing to the literature by examining the causality between EPU and stock market prices 

in OECD countries. We employ a bootstrap panel Granger causality approach to test for relationships country-

by-country rather than in a homogeneous panel. Our results reveal that Italy, Canada, Netherlands, Ireland, 

Spain, US, UK, Australia and South Korea demonstrate stock market leading behavior where we observe 

causality running from stock market prices to EPU (“stock price leading hypothesis”). In Sweden and Germany, 

however, EPU seems to Granger cause stock market prices (“EPU leading hypothesis”). No causality between 

two variables exists for Japan, Chile and France (“neutrality hypothesis”) and neither of them bidirectionally 

cause each other in any country (“feedback hypothesis”). 

The rest of our paper is structured as follows. Section 2 explains the methodology. Section 3 describes the data 

and the empirical results. Section 4 concludes. 

 

2. Methodology 

 

In testing for Granger causality when working with panel, one concern is to figure out whether or not a cross-

sectional dependence of error terms exists across countries due to globalization and integration in financial 

markets (E. De Hoyos and Sarafidis, 2006). As O’Connell (1998) and Pesaran (2006) suggest, ignoring cross-

sectional dependence would pave the way for potential bias and size distortions in making inferences of the 

relationship between two variables. If cross-sectional dependence exists, Seemingly Unrelated Regression (SUR) 

would outweigh Ordinary Least Squares (OLS) since SUR model estimates sets of equations rather than 

estimating them one by one (Zellner, 1962) and transforms the model so that the error terms become 
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uncorrelated. Another concern is the heterogeneity of the slope coefficients of each panel member in order to 

impose restrictions for causality. Causality from one variable to another variable by imposing the joint restriction 

for the panel as a whole is the strong null hypothesis (Granger, 2003) and the homogeneity assumption across 

panel parameters is not able to capture cross-country heterogeneity due to unique characteristics of each country 

(Breitung, 2005).  

In this regard, we employ tests for cross-sectional dependence and slope homogeneity as a prerequisite to select 

the appropriate estimator and to impose restrictions for causality. Then, we carry out a bootstrap panel Granger 

causality test which proves itself very attractive, presenting a number of advantages over other panel causality 

analyses
2
 in that it is able to take both cross-sectional dependence and country-specific heterogeneity into 

account and the testing procedure does not require any pre-testing for panel unit root and co-integration (Kónya, 

2006). 

2.1. Cross-sectional dependence tests    

We expect a spillover effect across these highly integrated countries that follow similar policies governed by 

OECD principles. We look for cross-sectional dependence by using the Lagrange multiplier test (LM test) of 

Breusch and Pagan (1980) and various tests (CD tests) of Pesaran (2004) and Pesaran et al. (2008) based on the 

following panel data model: 

                                                               
 
         i = 1,2,…,N and  t = 1,2,…,T         (1) 

where i is the cross-section dimension, t is the time-series dimension, yit is the dependent variable, xit is 1xk 

vector of observations on the explanatory variables, αi (individual intercepts) and βi (the slope coefficients) are, 

respectively, 1x1 and 1xk vectors of parameters to be estimated on the explanatory variables that vary across i 

and t. For each i, εit are assumed to be identically and independently distributed error terms, although they may 

be correlated across cross sections.  

In Eq. (1), cross-sectional dependence tests are performed under the null hypothesis (H0) against the alternative 

hypothesis (H1) as follows: 

H0: Cov(εit, εjt) = 0,  t and i ≠ j (cross-sectional dependence does not exist)  

H1: Cov(εit, εjt) ≠ 0 for at least one pair of i ≠ j (cross-sectional dependence exists) 

In this regard, we make use of the LM test in the context of SUR estimation as follows: 

          
 

 

     

   

   

 (2) 

where   ij is the sample estimate of the pair-wise correlation of the residuals in Eq. (1). LM test statistic is 

asymptotically distributed as   with N(N-1)/2 degrees of freedom under H0. However, as it is not appropriate 

where N>T, Pesaran (2004) offers the following scaled version of the LM test, which is applicable even when N 

and T are both large:  

      
 

      
         

    

 

     

   

   

 (3) 

Under H0 with T ∞ and N ∞, in this order, CD1 converges to the standard normal distribution. On the other 

hand, Pesaran (2004) proposes another test statistic presented in Eq. (4) lest LM and CD1, tests should produce 

substantial size distortions in case of large N and small T:  

      
  

      
       

 

     

   

   

 (4) 

Under H0 with T ∞ and N ∞, in any order, the CD2 test exhibits an asymptotic standard normal distribution 

and has filled the gap in the empirical literature that is to be applied where N is large and T is small, Pesaran 

(2004) indicates that this test has mean at exactly zero for fixed values of T and N and is robust for various panel 

data models be it a homogeneous/heterogeneous dynamic one or a non-stationary one. However, the CD2 test 

will lack power in certain situations where the population average pair-wise correlations are zero, although the 

underlying individual population pair-wise correlations are non-zero (Pesaran et al., 2008). Thus, Pesaran et al. 

(2008) propose the following bias-adjusted normal approximation to the LM test by using the exact mean and 

variance of the LM test statistic:  

                                                 
2
 See Kar et al. (2011) and Wolde-Rufael (2014) and references therein. 
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 (5) 

where      and      are, respectively, the exact mean and standard deviation of            
 3

. Under H0 with 

T ∞ and N ∞, in this order, CD3 test is asymptotically distributed as standard normal as well.  

2.2. Slope homogeneity tests    

It is also important to account for cross-sectional heterogeneity since each panel member has its own dynamics. 

In Eq. (1), slope homogeneity tests are performed under the null hypothesis (H0) against the alternative 

hypothesis (H1) as follows: 

H0: βi = β, for  i (slope coefficients are homogeneous)  

H1: βi ≠ βj, for some i ≠ j (slope coefficients are heterogeneous)   

In order to test for H0, we employ the Wald principle where the F statistic is asymptotically distributed as    

with N-1 degrees of freedom (Mark et al., 2005). The Wald principle is valid for cases where N<T; the 

explanatory variables are strictly exogenous; and the error variances are homoscedastic (Pesaran and Yamagata, 

2008). Swamy (1970) relaxes the homoscedasticity assumption in the Wald test and derives the following slope 

homogeneity test on the dispersion of individual slope estimates from a suitable pooled estimator:  

                
 

 

   

  
     

   
             (6) 

where     is the pooled OLS estimator,       is the weighted fixed effect pooled estimator,        

      
    

  
  

  and           , where    is a 1xT vector of ones, and    
  is the estimator of error variance,   

 4. 

In the case where N is fixed and T ∞, Swamy test has an asymptotic    with k(N-1) degrees of freedom.  

However, having considered that Swamy test requires panel data models where N is small relative to T, Pesaran 

and Yamagata (2008) offer a modified version of it with the following standardized dispersion statistic (   test) 

where N is large: 

      
       

   
  (7) 

Under H0, with (N, T) ∞ as long as     ∞ and with the error terms normally distributed, the    test statistic 

asymptotically follows the standard normal distribution.  

A mean and variance bias-adjusted version of the    test statistic is improved by Pesaran and Yamagata (2008) so 

as to be valid for small samples as well. This statistic is: 

         
             

          
  (8) 

where the mean         = k and the variance           = 2k(T-k-1)/T+1. 

2.3. Bootstrap panel Granger causality test    

The bootstrap panel Granger causality approach enables us to simultaneously deal with both cross-section 

dependency and country-specific heterogeneity in testing the causal relationship between two variables. This 

approach relies on SUR estimation of two sets of equations that can be formulated as follows and the Wald tests 

with individual country-specific bootstrap critical values: 
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(9) 

                                                 
3 We refer to Pesaran et al. (2008) for further details. 
4 We refer to Pesaran and Yamagata (2008) for further details of Swamy test and its estimators. 
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(10) 

 

where   denotes the country uncertainty index,   refers to stock market price index, l is the lag length. Both y 

and x have a natural logarithm transformation. Eq. (9) and Eq. (10) are estimated by the SUR system, since error 

terms might be contemporaneously correlated revealing the existence of possible links among individual 

regressions.  

To test for Granger causality in this system, alternative causal relations are likely to be found for country j: (1) 

Stock price leading hypothesis holds if not all δ
1,j,i

s are zero, but all β
2,j,i

s are zero (2) EPU leading hypothesis 

holds if all δ
1,j,i

s are zero, but not all β
2,j,i

s are zero (3) Feedback hypothesis holds if neither δ
1,j,i

s nor β
2,j,i

s are 

zero (“”). (4) Neutrality hypothesis holds if all δ
1,j,i

s and β
2,j,i

s are zero. Wald statistics for Granger causality are 

compared with the country specific critical values, which are obtained from the bootstrap sampling procedure
5
. 

Since the robustness of the test results mainly depend on the lag structure, following Kónya’s (2006) procedure, 

we estimate the system by assuming from 1 to 4 lags and then choose the combinations minimizing the Schwarz 

Bayesian Criterion
6
.  

 

3. Data and Findings 

 

We use monthly data throughout the period of 2003.03 to 2016.04 for 14 OECD countries: US, Japan, Germany, 

UK, France, Italy, Canada, South Korea, Australia, Spain, Netherlands, Sweden, Ireland and Chile in order of 

their total GDP (World Bank, 2015). The sample, though restricted, reflects all of the OECD countries for which 

data on EPU index is available. Sample period is governed by data availability to ensure a balanced panel 

structure. Furthermore, stock price indices are USD denominated to achieve uniformity across the data. 

Table 1 and Figure 1 display summary statistics and the graphical representations for both country EPU and 

corresponding stock price indices, respectively. Table 1 shows that France comes first at policy uncertainty with 

a mean of 174,03 and Sweden is close to certainty as its mean is 88,92. On the other hand, UK EPU index data 

shows more variability in absolute (SD. 92,07) terms, while Australia’s data is relatively (SD./Mean. 0,553, i.e. 

coefficient of variation) more variable than others. With respect to the stock market data, the means range 

between $1,46 (South Korea) and $25.075,38 (Italy) and it seems that Italy has the most price variability with its 

standard deviation of 8.050,18. However, when we consider relative variability, it is Ireland (0,393) and Chile 

(0,390) where data is more variable.  

Table 1: Descriptive statistics 

Country 
Mean Max. Min. SD. Skew. Kurt. JB. 

EPU Index 

US 115,67 283,67 44,78 45,41 1,052 0,894 33,13*** 

Japan 101,31 196,05 35,10 35,61 0,529 -

0,372 

8,29** 

Germany 126,65 377,85 28,43 57,54 1,014 1,954 49,22*** 

UK 166,39 479,33 30,47 92,07 0,830 0,362 18,46*** 

                                                 
5 We refer to Kónya (2006) for further details of the bootstrap sampling procedure. 
6 Though not reported in order to save space, results from the lag selection procedure are available upon request.  
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France 174,03 380,18 30,62 81,23 0,412 -

0,718 

7,92** 

Italy 108,17 241,02 31,98 37,53 0,749 0,727 17,44*** 

Canada 138,19 399,85 40,44 74,73 1,011 0,894 30,9*** 

South 

Korea 

124,25 321,93 37,58 49,39 0,993 1,418 37,21*** 

Australia 102,03 337,04 25,66 61,74 1,276 1,488 55,02*** 

Spain 104,69 407,42 23,32 54,64 2,324 9,729 719,5*** 

Netherlands 98,40 233,73 27,21 41,88 0,939 0,581 24,58*** 

Sweden 88,92 156,73 53,73 18,91 0,486 0,254 6,38** 

Ireland 115,80 233,20 22,97 49,33 0,151 -

0,589 

3,07 

Chile 94,95 282,83 31,60 43,60 1,511 2,881 108,9*** 

 Stock Price Index 

US 1.348,43 2.107,39 735,09 345,8 0,682 -

0,437 

13,4*** 

Japan 123,82 166,04 65,65 22,14 -

0,249 

-

0,495 

3,37 

Germany 8.678,70 13.563,61 2.642,50 2.700,92 -

0,129 

-

0,953 

6,51** 

UK 9.520,27 13.974,21 5.495,03 1.736,49 0,092 -

0,158 

0,46 

France 5.382,68 8.459,06 2.854,65 1.167,27 0,733 0,265 14,21*** 

Italy 25.075,38 43.755 12.873,84 8.050,18 0,692 -

0,644 

15,25*** 

Canada 10.743,9 15.393,12 4.318,10 2.612,01 -

0,654 

-

0,521 

12,97*** 

South 

Korea 

1,46 2,29 0,43 0,45 -

0,667 

-

0,691 

14,78*** 

Australia 4.032,23 6.255,65 1.744,97 981,43 -

0,474 

-

0,584 

8,19** 

Spain 13.248,53 23.171,78 6.400,02 3.571,22 0,758 0,129 14,89*** 

Netherlands 492,84 792,47 270,96 108,73 0,693 0,321 12,91*** 

Sweden 145,99 213,62 54,05 39,99 -

0,379 

-

0,892 

9,06** 

Ireland 6.480,41 13.251,83 2.637,71 2.547,99 0,786 -

0,166 

16,21*** 

Chile 5,96 10,53 1,37 2,33 0,019 -

0,841 

4,79* 

            ***, ** and * denote for significance levels at 0.01, 0.05 and 0.1, respectively 

 

Figure 1 reveals that the relationship between EPU and stock market index has its own dynamics in each 

country. At this point, it is worth to explore the existing pair-wise correlations between the two indices. Table 2 

portrays these figures.    
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Figure 1. EPU and Stock Price 

Indices 

 

Correlation between EPU and stock market indices differs among countries. Table 2 shows that there is negative 

significant correlation between the two in most cases but Canada, Germany, Sweden and UK. Italy has the 

highest correlation, while US has the lowest.  

 

  Table 2: Pair-wise correlation test results 

Stock Market 

Index 
EPU Index   Stock Market Index EPU Index   

  

US -0,137* South Korea -0,169**   

Japan -0,218*** Australia -0,126   

Germany 0,239*** Spain -0,459***   

UK 0,288*** Netherlands -0,586***   

France -0,269*** Sweden 0,239***   

Italy -0,736*** Ireland -0,478***   

Canada 0,301*** Chile 0,039   

                            ***, ** and * denote for significance levels at 0.01, 0.05 and 0.1, respectively 

 

We provide the outcomes of our cross-sectional dependency and slope homogeneity tests in Table 3. As can be 

seen, all our test statistics are significant at 1% level to reject the null hypothesis of both cross-sectional 

independence and slope homogeneity. These results uncover the fact that uncertainty possesses a spillover 

potential among intertwined financial markets at least in our OECD case and that causal relationship between 

these markets has its own dynamics.  
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Table 3: Cross-sectional dependency and slope homogeneity 

Test Statistic 

Cross-sectional dependency  

LM 2.546*** 

CD1 59,59*** 

CD2 44,19*** 

CD3 1.310*** 

Slope homogeneity  

Swamy 727,69*** 

   7,182*** 

      7,251*** 

*** Denotes for significance level at 0.01. 

 

Bootstrap panel Granger causality test results displayed in Table 4 show that stock price leading hypothesis is 

more precise in OECD countries as the significance level is 1% in Italy, Canada, Netherlands and Ireland; 5% in 

Spain, and 10% in the US, UK, Australia and South Korea. In these countries, expectations and decisions of 

stock market participants may call for changes in political uncertainty. However, it is only Germany and Sweden 

where market participants are sensitive to uncertainty shocks as EPU leading hypothesis prevails. Japan, Chile, 

and France demonstrate neutrality, while there seems to be no feedback relationship between EPU and stock 

market.   

    Table 4: Bootstrap panel Granger causality test results 

Granger causality running from EPU to stock prices 

Country Wald Statistics 
Bootstrap critical value 

1% 5% 10% 

US 2,3534 7,9388 4,5578 3,1728 

Japan 0,0155 8,2617 4,8163 3,3354 

Germany 6,3672** 8,0243 4,5973 3,2116 

UK 0,5156 8,4036 4,7339 3,3018 

France 3,2218 8,3955 4,9622 3,3560 

Italy 0,1705 8,051 4,5860 3,2522 

Canada 1,7134 7,7645 4,3983 3,1255 

South Korea 0,4948 8,3215 4,8364 3,3989 

Australia 2,1237 7,8612 4,6482 3,2878 

Spain 0,9607 8,1413 4,5549 3,1608 

Netherlands 0,3117 7,9345 4,5443 3,1725 

Sweden 9,8688*** 8,2343 4,7003 3,2958 

Ireland 1,4367 8,2622 4,6357 3,2969 

Chile 0,4488 9,0033 5,2642 3,5927 

    Granger causality running from stock prices to EPU 

Country Wald Statistics 
Bootstrap critical value 

1% 5% 10% 

US 4,3865* 8,3777 4,7400 3,4067 

Japan 1,5250 8,3610 4,6291 3,3150 

Germany 0,4403 8,2579 4,5650 3,1812 

UK 4,5146* 8,4834 4,7650 3,4337 

France 0,0097 8,0971 4,8501 3,4567 

Italy 41,7322*** 8,3511 4,7798 3,4073 

Canada 8,6612*** 8,6339 4,9149 3,4818 

South Korea 3,9626* 7,7147 4,6297 3,2471 

Australia 3,8215* 8,1223 4,7919 3,3110 

Spain 5,6510** 8,1468 4,7770 3,3159 

Netherlands 17,5048*** 8,0194 4,7058 3,3178 

Sweden 2,5357 7,8519 4,7105 3,3030 
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Ireland 22,5643*** 8,4659 4,8433 3,3578 

Chile 1,9700 8,1578 4,6798 3,3090 

    ***, ** and * denote for significance levels at 0.01, 0.05 and 0.1, respectively. Bootstrap 

critical  

    values are obtained from 10,000 replications. 

 

4. Conclusion 

 

This study examines the causal relationship between EPU and stock market prices by carrying out bootstrap 

panel Granger causality test for 14 OECD countries. We find significant support for stock price leading 

hypothesis for most of the OECD countries which are Italy, Canada, Netherlands, Ireland, Spain, US, UK, 

Australia and South Korea, while we find a causal relationship running from EPU to stock market price for 

Sweden and Germany. However, we do not find any causal relationship between the two variables for Japan, 

Chile and France.  

Our results reveal several implications for policymakers. First, economies are so much integrated that policy 

uncertainty shocks may have diverse effects on stock markets and vice versa. Second, policymakers should be 

aware of country dynamics in developing policies. In case of OECD countries, stock price leading hypothesis 

provide insight that market participant behavior in most of the countries may require policy actions which in turn 

may lead to uncertainty if not taken timely and appropriately as increases in stock market volatility would reduce 

stock returns and increase the level of uncertainty. Investors and policymakers can forecast future EPU in OECD 

countries by using the current stock market performance. On the other hand, OECD stock markets could be a 

good option when there is high level of uncertainty about economic policies, as EPU does not Granger cause 

stock market returns except for Sweden and Germany. For Sweden and Germany stock markets may be exposed 

to policy uncertainty, so it is important to remove uncertainty as soon as possible in order for the two markets to 

overcome possible declines quickly.        
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