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ABSTRACT 

 

Author:  Sébastien Taillon 

Title:  Economic policy uncertainty in European stock markets 

Faculty:  LUT School of Business and Management 

Degree program: Financial Management 

Instructor:  Jan Stoklasa 

 

The objective of this Bachelor’s thesis is to examine if the economic policy uncertainty 

indices created by Baker, Bloom & Davis (2016) and implied volatility indices can be 

used as explanatory variables to explain the current values of stock markets in Europe. 

The estimations are done for the five major economies in Europe: Germany, France, 

UK, Italy and Spain. 

 

The focus of this thesis is specifically on the results yielded by the least squares 

estimation. The estimations are first done for the raw data, since taking first differences 

might lead to losing some long-term information. The models are then improved by 

including first differences for nonstationary variables and with relevant lags of 

economic policy uncertainty variables. The estimations and coefficients were all 

statistically significant with the raw data, except for the VSTOXX implied volatility index 

with the data from Italy. However, the tests for the least squares assumptions show 

that not all assumptions are fulfilled and therefore the models may be biased.  

 

The improved models with first differences and relevant lags of economic policy 

uncertainty are also all statistically significant. The economic policy uncertainty 

coefficients were found to be statistically significant only in the models with data from 

Germany and France. The relevant lags are shown to be statistically significant in 

Germany, Italy and Spain and the VSTOXX in each country. With all models violating 

some assumptions made for the least squares models, it can be concluded that the 

economic policy uncertainty indices and implied volatilities indices can be used with 

some caution as explanatory variables to explain stock markets in Europe. 
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Tämän kandinaatintutkielman tarkoituksena on selvittää, voiko Bakerin, Bloomin & 

Davisin (2016) luomia poliittista epävarmuutta kuvaavia indeksejä ja impliittisiä 

volatiliteettejä käyttää selitettävinä muuttujina osakemarkkinoille Euroopassa. 

Estimoinnit on tehty Euroopan suurimmille talousmaille: Saksalle, Ranskalle, Iso-

Britannialle, Italialle ja Espanjalle.  

 

Tutkielma keskittyy erityisesti pienimmän neliösumman menetelmän tuottamiin 

tuloksiin. Estimoinnit on tehty ensin raa’alle datalle, sillä ensimmäisen erotuksen 

ottaminen muuttujista voi aiheuttaa pitkän aikavälin informaation menetystä. Kaikki 

estimoinnit sekä parametrin estimaatit ovat tilastollisesti merkitseviä raa’alla datalla 

lukuunottamatta implisiittistä volatiliteetti VSTOXX-indeksiä Italian mallissa. 

Pienimmän neliösumman taustaoletuksille tehdyillä testeillä ilmenee, etteivät kaikki 

taustaoletukset pitäneet paikkaansa. Tämän seurauksena tulokset voivat olla 

harhaisia. 

 

Parannetut mallit ensimmäisillä erotuksilla ja oleellisilla poliittisen epävarmuuden 

viivästeillä ovat myös kaikki tilastollisesti merkitseviä. Poliittista epävarmuutta 

kuvaavat indeksit ovat tilastollisesti merkitseviä vain Saksan ja Ranskan malleissa. 

Oleelliset viivästeet ovat tilastollisesti merkitseviä Saksan, Italian ja Espanjan 

malleissa. VSTOXX-indeksi on myös tilastollisesti merkitsevä jokaisessa maassa. 

Kaikki mallit kuitenkin rikkovat pienimmän neliösumman menetelmän joitakin 

taustaoletuksia. Tämän seurauksena voidaan todeta, että poliittista epävarmuutta 

kuvaavia indeksejä ja implisiittisiä volatiliteetti indeksejä voidaan käyttää pienellä 

varauksella selittävinä muuttujina osakemarkkinoille Euroopassa. 
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1. INTRODUCTION 

 

Political news has become increasingly present in financial markets recently (Pastor & 

Veronesi, 2013). The global financial crisis and serial crises in the Eurozone as well as 

many other events have renewed the interest on policy uncertainty (Baker, Bloom & 

Davis, 2016). The IMF suggested (2012) that one of the defining features of the 

sluggish recovery from the global financial crisis had been bouts of elevated 

uncertainty about U.S and European fiscal, regulatory, and monetary policies. In 

addition, Ehrmann, Osbat, Stráský & Uusküla (2014) noticed that the inability of 

political authorities in leading Eurozone countries, to clearly respond to the foreign debt 

crisis, raised concerns about uncertainty eventually adding up on financial markets. 

Axel Weber, the head of UBS, stated in a Financial Times interview that the pricing of 

political uncertainty had become an issue in emerged markets (Tett, 2016). 

 

As an example, when the British people voted to leave the European Union on June 

24th, 2016 the British FTSE 100 fell by 3,2 % and the German DAX by -6,8 % 

(Schiereck, Kiesel & Kolaric, 2016). The uncertainty after the decision to leave the 

European Union has yet to clear. But still, on July 1st, the FTSE 100 recorded its best 

weekly performance since December 2011. Also, when European politicians issued a 

statement about a deal cutting Greece’s debt in half on October 27th, 2011, both the 

German and French stock gained 5 %. But as soon as the uncertainty returned, when 

Greek’s prime minister planned to hold a referendum on the matter, the stocks started 

to decline. It is remarkable how such political decisions can create or destroy hundreds 

of billions of market value around the world. (Pastor & Veronesi, 2013) 

 

This thesis studies whether the economic policy uncertainty (EPU) indices in Europe 

created by Baker et al. (2016) and European implied volatility indices can be used as 

explanatory variables to explain the current values of European stock markets by using 

a least squares estimation. The EPU indices (Germany, UK, France, Italy and Spain) 

measure the amount of economic policy uncertainty in Europe’s major economies. The 

implied volatilities measure the markets’ expected stock market volatility over a t-day 

period. The stock market indices are representing the stock markets of Europe’s major 

economies (Germany, UK, France, Italy and Spain).   
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The theoretical part of economic policy uncertainty is based on the work of Baker et al. 

(2016). They introduced a new index for measuring economic policy uncertainty (EPU) 

based on newspaper article coverage frequency. Since publishing their initial EPU 

index for US and later for other countries, it has not only received lots of coverage in 

scientific articles (ref. table 1) but also with Bloomberg, FRED, Haver and Reuters have 

started using it to meet demands from banks, hedge funds, corporates and policy 

makers.  

 

The research will be done with quantitative methods. First, a linear regression with the 

monthly raw data from January 2001 – September 2016, will be done between the 

EPU indices, implied volatility indices and the stock market indices. Second, the 

estimations will be done with improved models. Due to lack of data available, I have 

chosen to examine the five selected countries for the last 15-years to have comparable 

results. Each country will be studied separately. The subject has been studied already 

for different regions and with different methods (ref. table 1), however little research 

has been done for Europe and with least squares estimation. 

 

1.1. Research objectives and research problems 

 

The main objective is to see if the European EPU indices created by Baker et al. (2016) 

can be used as explanatory variables for the European stock markets with the least 

squares estimation procedure. The focus of the thesis is specifically on what kind of 

results the least squares estimation yields. In addition to the European EPU indices, 

the thesis tries to see if the implied volatilities can be added in the models as 

explanatory variables. 

 

The research problem is: 

“Can the Baker et al. (2016) Policy Uncertainty indices and implied volatilities be used 

as explanatory variables for the current values of chosen stock markets in the five 

major economies in Europe over the period of 2001-September 2016 with the least 

squares estimation method?” 
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1.2. Limitations and delimitations 

 

The thesis concentrates on European stock markets, European EPU indices and 

European implied volatilities. This is done for two reasons: First, EPU and US stock 

markets have already been studied substantially and with less attention to EPU and 

European stock markets. Second, European stock markets have been in a turmoil 

since the global financial crisis, ranging from the sovereign debt crisis to most recently 

Brexit. This led to an increased amount of economic policy decision making and thus 

making the subject more relevant to research. 

 

The stock markets indices were chosen based on two criteria: 

1)  Indices must be market-value-weighted 

2)  Indices must represent major economies in Europe and in 2016 they are: 

Germany, United Kingdom, France, Italy and Spain (Eurostat, 2016) 

The second criteria exists because of the limited amount of data. The implied volatilities 

used in the thesis range from January 2001 to September 2016. 

 

VSTOXX, VDAX-new, CACVOLI, VFTSEIX are all implied volatility indices. They will 

also be used as explanatory variables and be compared with the EPU indices. Implied 

volatility indices measure more economic uncertainty while the Baker et al. (2016) EPU 

indices focus more on economic policy uncertainty. In chapter 2.3, the differences 

between the two are analyzed.  

 

1.3. Earlier research 

 

The first studies on the effect of political uncertainty has been done more than 30 years 

ago (Antonakakis, Chatziantoniou & Filis, 2013). Marcus (1981) studied the 

relationship of political uncertainty and technological innovation. He found that 

uncertainty has selective effects and affects the substance as well as the timing of 

innovations.  
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Rodrik (1989) examined policy uncertainty and private investment in developing 

countries by creating a simple model to link policy uncertainty to the private investment 

response. He found that policy uncertainty even in modest amounts can have an effect 

on private investment, as he called it a “hefty tax on investment”.  

 

Aizenman & Marion (1991) explored the links between policy uncertainty and economic 

growth (per capita GDP) for 46 developing countries. They provided evidence that the 

two are correlated and that the importance of the correlation and its sign depend on 

the particular policy and on the geographical region examined. They also found that 

one channel through policy uncertainty may affect growth is the investment channel.  

 

The global financial crisis has resurged the interest in the effects of policy uncertainty. 

Since then, this interest has dominantly been focused on economic policy uncertainty 

with macroeconomic variables such as growth, inflation and investment. (Antonakakis 

et al. 2013) Some researchers who studied economic policy uncertainty recently are: 

Amengual & Xiu 2014; Antonakakis et al. 2013; Arouri, Estay, Rault & Roubaud 2016; 

Baker et al. 2016; Balcilar, Chen, Jiang & Tong 2016; Gupta Chang & Li 2013; Bloom 

2013; Brogaard & Detzel 2012; Gulen & Ion 2016; Kang, Lee & Ratti 2014; Lam & 

Zhang 2014; Liu & Zhang 2015; Pastor & Veronesi 2013; Sum & Fanta 2012; 

Wisniewski & Lambe 2015. The most relevant studies are presented, followed by 

studies specifically focused on EPU and stock markets. Finally, table 1 containing a 

list of studies published in the field of economic policy uncertainty is presented.  

 

Most notably the works of Antonakakis et al. (2013), Baker et al. (2016), Bloom (2013), 

Brogaard & Detzel (2012), Pastor & Veronesi (2013) have repeatedly been used as 

theoretical frameworks on research in this field. Antonakakis et al. (2014) studied the 

effects of the EPU index created by Baker et al. (2016) on stock markets in the US. 

Baker et al. (2016) were among the first ones to create an index for EPU by utilizing 

newspaper article frequencies. This thesis relies heavily on their work as well. Bloom 

(2013) studied uncertainty and fluctuations. Brogaard & Detzel (2012) were also 

among the first ones to create an index for EPU by utilizing newspaper article 
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frequencies. Their work was concentrated on uncertainty and asset pricing. Pastor & 

Veronesi (2013) studied political uncertainty and risk premia by modeling how stock 

markets respond to political news in a general equilibrium model. 

 

Recently, economic policy uncertainty has extensively been studied based on stock 

markets data covering different regions and different time periods. Antonakakis et al. 

(2014) studied the dynamic co-movements between stock market returns, implied 

volatility and Baker et al. (2016) EPU index in the US. They found that the dynamic 

correlations between policy uncertainty and stock markets returns are consistently 

negative over time, with the exception of the financial crisis of 2008. They also found, 

that an increase in the stock market’s volatility and policy uncertainty dampens stock 

market returns, and at the same time increases policy uncertainty. Arouri et al. (2016) 

studied the effect of economic policy uncertainty on the US stock market from 1900-

2014, finding that increased economic policy uncertainty decreases significantly stock 

market returns. Brogaard & Detzel (2012) found by using linear regressions that a 1 % 

increase in economic policy uncertainty leads to a contemporaneous market returns 

fall by 2,9 %. Balcilar et al. (2016) studied the causal relationship between EPU and 

stock returns in China and India by using a bootstrap rolling-window causality test. 

They found that the association between the two are weak in these countries. Chen et 

al. (2016) studied with in-sample and out-sample predictability of EPU in China and 

found that current EPU values predict negatively future stocks. Lam & Zhang (2014) 

studied policy uncertainty and equity returns in an international setting and found that 

policy uncertainty indeed affects equity returns. 
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Table 1. Previous research on economic policy uncertainty 

 

 

Article Authors Research Results 

Dynamic co-movements of stock 
market returns, implied volatility 
and policy uncertainty 

Antonakakis, 
Chatziantoniou and 
FIlis (2013) 

Examined the dynamic correlations 
of stock market returns, implied 
volatility and policy uncertainty . 

An increase in the volatility of policy 
uncertainty reduces stock market returns and 
increases uncertainty. 

Economic policy uncertainty and 
stock markets: Long run evidence 
from the US 

Arouri, Estay, Rault 
and Roubaud (2016) 

Studied the impact of economic 
policy uncertainty on stock markets 
in the US over the period of 1900-
2014. 

A rise in policy uncertainty lessens 
significantly stock returns and that the effect is 
stronger during extreme volatility periods.  

Measuring economic policy 
uncertainty 

Baker, Bloom and 
Davis (2016) 

Developed a new index of 
economic policy uncertainty based 
on newspaper frequency. Also, 
studied its effects on firm-level data 
and macro level data. 

Policy uncertainty is associated with greater 
stock price volatility and decreased 
investment and employment in policy-
sensitive sectors. At macro level, innovation in 
policy uncertainty foreshadow declines in 
investment, output, and employment in the US 
and, in a panel VAR setting, also for 12 other 
major economies. 

The Causal Relationship between 
Economic Policy Uncertainty and 
Stock Returns in China and India: 
Evidence from a Bootstrap Rolling-
Window Approach 
  

Balcilar, Chang, 
Gupta and Li (2013) 

Examined the casual link between 
economic policy uncertainty and 
stock returns in China and India. 

The association between economic policy 
uncertainty and stock returns is, in general, 
weak in China and India. 

Economic policy uncertainty and risk 
spillovers in the Eurozone 

Bernal, Gnabo and 
Guilmin (2016) 

Studied the impact of economic 
policy uncertainty on risk spillovers 
within the Eurozone 

Results support the idea that economic policy 
uncertainty within a specific country in the 
Eurozone can spread to the Eurozone bond 
market as a whole. 

Fluctuations in Uncertainty Bloom (2013) Examined economic uncertainty, 
why uncertainty vary during 
business cycles. 

Uncertainty rises strongly in recessions, at 
both the macro and micro levels.  

The Asset pricing Implications of 
Government Economic Policy 
Uncertainty 

Brogaard & Detzel 
(2012) 

As well, developed a new index to 
capture economic policy 
uncertainty based on newspaper 
frequencies.   

When economic policy uncertainty rises by 1 
%, current market returns fall by 2,9  % and 
market volatility rises by 18 %. 

Economic Policy Uncertainty in 
China and Stock Market Expected 
Returns 

Chen, Jiang & Tong 
(2016) 

Tested the impact of China’s 
economic policy uncertainty on  
Chinese stock market returns 

Found that current values economic policy 
uncertainty predict negatively future stock 
market returns  at various horizons 

Policy uncertainty and corporate 
investment 

Gulen and Ion (2016) Studied the relations of economic 
policy uncertainty and corporate 
investment.  

Found a strong negative relationship between 
firm-level capital investment and the 
aggregate level of uncertainty related with 
future policy and regulatory outcomes.  

Economic policy uncertainty and 
firm-level investment 

Kang, Lee and Ratti 
(2014) 

Examined the effect of economic 
policy uncertainty and its 
components on firm-level 
investment. 

Found that economic policy uncertainty in 
interaction with firm-level uncertainty 
depresses firms’ investment decisions. 

Does Policy Uncertainty Matter for 
International Equity Markets? 

Lam & Zhang (2014) By constructing their own measures 
of global policy uncertainty based 
on the ratings from international 
country risk guide, they tested 
whether policy uncertainty affects 
international equity returns. 

Found that policy uncertainty does affect 
international equity returns 

Economic policy uncertainty and 
stock market volatility 

Liu and Zhang (2015) Investigated the predictability of 
economic policy uncertainty to 
stock market volatility 

Found that higher economic policy uncertainty 
leads to significant increases in market 
volatility. 

Political uncertainty and risk premia Pastor and Veronesi 
(2013) 

Developed a general equilibrium 
model of government policy choice 
in which stock prices respond to 
political news. 

Their model implies that political uncertainty 
commands a risk premium whose magnitude 
is larger in weaker economic conditions. It 
also makes stock more volatile and more 
correlated, especially when the economy is 
weak 

Does economic policy uncertainty 
drive CDS spreads 

Wisniewski and 
Lambe (2015) 

Analyzed the dynamic interactions 
between changes in economic 
policy uncertainty and the 
fluctuation in cost of credit 
protection. 

Found that within a vector autoregressive 
framework, impulse response functions show 
a significant reaction of the CDS spreads to 
shocks in the policy risk 
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1.4. Methodology and Data 

 

The research questions will be answered using econometrical methods. In appendices 

1-10, the explanatory variables are plotted against the dependent variables. Most of 

the explanatory variables and dependent variables seem to have linear association 

and therefore the empirical part of the thesis will use a linear regression for each 

country and least squares estimation to estimate the results. The methodology and 

data are further described in chapter 4. The assumptions for least squares estimation 

are also explained and conducted in chapters 4 and 5. 

 

The monthly data of stock market indices and implied volatility indices have been 

collected from Datastream. The stock market indices used are: DAX 30 (Germany), 

CAC 40 (France), FTSE 100 (UK), FTSE MIB (Italy) and IBEX 35 (Spain). The 

economic policy uncertainty indices for each country have been collected from Baker, 

Bloom & Davis’s website: policyuncertainty.com. The European EPU index consists of 

all five countries used in this thesis. The European EPU index will be used only in 

chapter 2.3 to demonstrate the differences between implied volatilities and EPU 

indices. The actual empirical part will use the specific indices for the five countries.  

 

1.5. Outline of the thesis 

 

The first chapter covers the thesis’ objectives, limitations and previous literature on the 

subject as well as the methodology used in the thesis. Chapter 2 focuses on 

uncertainty measures, especially on economic policy uncertainty and the ideology 

behind uncertainty and markets. The third chapter discusses the efficient market 

hypothesis and its use in the thesis. The fourth chapter expands further on the 

methodology. Fifth and sixth chapter covers the empirical analysis and will respond to 

the research questions.  

 

 

 

 



8 
  

2. UNCERTAINTY MEASURES 

 

Frank Knight (1921), distinguished economist, defined the concept of risk and provided 

the modern definition of uncertainty (Bernanke, 1983; Bloom, 2013). For risk, he 

argued that the distribution of outcome in a group of instances is known and therefore 

measurable. However, this does not apply to uncertainty. It is impossible to form a 

group of instances, because the situation dealt with is in a high degree unique. Bloom 

(2013) gives an example: throwing a coin is risky – the odds of getting heads or tail is 

50 %. However, the number of coin tosses made by mankind is uncertain. There is 

absolutely no possible way of measuring it, thus it is uncertain. 

 

From Knight’s definition of uncertainty, it is not surprising that there is no perfect way 

to measure uncertainty but instead different kinds of proxies which attempt to capture 

uncertainty are used. The economic policy uncertainty indices by Baker et al. (2016) 

will be the main proxy for this study. VSTOXX, VFTSEIX, VDAX-new and CACVOLI 

will be used as other proxies of uncertainty. They represent the implied-volatility indices 

of the European stock markets, UK stock markets, German stock markets and French 

stock markets respectively. They are added as proxies because they are a popular 

measures of economic uncertainty (Baker et al. 2016; Bloom 2013; Brogaard & Detzel 

2012; Goodell & Vähämaa, 2012).  Some other popular alternative proxies for 

uncertainty are: disagreements amongst professional forecasters and how uncertain 

forecasters are about their own forecasts (Bloom 2013; Baker et al. 2016). Those 

proxies are not included.  

 

2.1. Economic policy uncertainty 

 

Previously, researchers have studied the impact of policy on asset prices with two 

approaches. The first approach, has been by conducting an event study with respect 

to the date of the policy implementation. The problem with such event studies is that, 

though they may be well-documented, they can be artificially precise. The second 

approach has been to use government elections as proxy for government uncertainty 

as shown by Goodell, McGroarty & Urquhart (2015) and Goodell & Vähämaa (2012). 

(Brogaard & Detzel, 2012) 
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In recent years, authors have come up with a new approach with newspaper article 

frequency based measures. Its advantages are; quantifying uncertainty and measuring 

economic policy uncertainty on an ongoing basis. (Brogaard & Detzel, 2012) The 

indices also come in very handy for countries with fewer alternatives to measure 

uncertainty (Baker et al., 2016) Most notable authors with newspaper article frequency 

based economic policy uncertainty indices are Brogaard & Detzel (2012) and Baker, 

Bloom & Davis (2016) who created their own versions of newspaper article frequency 

based EPU measures. The main difference is that Brogaard & Detzel’s (2012) focus 

mostly on the effect of economic policy uncertainty to asset pricing with a newspaper 

article frequency based index. Baker, Bloom & Davis (2016) focus mostly on their 

newspaper based indices, but also prove empirically that they are valid. Baker, Bloom 

& Davis (2016) have created their own website, www.policyuncertainty.com, and made 

their indices public. They are also constantly improving their indices and expanding to 

different countries, hence their paper has never been published but is a working paper. 

 

To quote Baker et al. (2016, 5), EPU is uncertainty on “who will make economic policy 

decisions, what economic policy actions will be undertaken and when, and the 

economic effects of policy actions (or inaction) – including uncertainties related to the 

economic ramifications of “non-economic” policy matters”.  Brogaard & Detzel (2012) 

define EPU as the actions of government policymakers regarding fiscal, regulatory, or 

monetary policy causing uncertainty. This thesis is based on the earlier work of Baker 

et al. (2016) and therefore it is more compelling to use their broader definition of EPU.  

 

This thesis will use indices from ten major European newspapers, two for each country. 

The European EPU index is a composition of all ten newspapers and the country 

specific indices include two local newspapers (appendix 11). This small amount of 

newspaper included could be considered as a limitation of the indices. The text based 

searches capture articles which contain a triple of terms about economy (E), policy (P), 

and uncertainty (U). The terms do not need to be specifically those mentioned before, 

but can also be variations and synonyms for the terms, such as the plurals for each 

term. Another limitation of the indices is that the text based search engine can take 

unrelated articles to economic policy uncertainty that contain these terms. As an 

example, an article could be written of someone’s opinion with these three terms, with 

http://www.policyuncertainty.com/
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no factual information in it. The indices capture short-term and long-term concerns 

reflected of local newspapers. The construction of EPU indices is relatively simple. 

First, a raw count is taken, each newspaper’s variation is standardized, averages for 

each country and month are calculated, and lastly normalized. To get valid results in 

different languages the authors have consulted other academics with native-level 

fluency in each region. (Baker et al. 2016)  

 

Baker et al. (2016) took three steps to prove their model’s validity. First, they conducted 

an audit study based on human reading. The objective was to see, if they had created 

a valid computer based text search engine that could find the needed terms. They used 

students to read 12 000 articles under close supervision and guidance. What they were 

able to find was that for 1985-2012 the correlation was at 0,86 and from 1900-2012 at 

0,93 with the articles found by students and by the text search engine. Secondly, the 

authors have taken into consideration political slant in their indices by taking into 

account different newspapers with different political agendas and testing their 

correlation. They found no significant difference in the economic policy uncertainty 

observed in different papers with different political agendas. Finally, they compared 

their index to other different uncertainty measures. By using their algorithm in different 

text sources such as the Beige Book. The Beige Book consists of roughly 15 000 words 

about the views and concerns of businesses and other contacts given to the twelve 

regional Federal Reserve Banks and it is published eight times a year. They found 

similar developments than that of their EPU index for US. They also compared it with 

implied volatilities, which will be covered further in chapter 2.3 (Baker et al. 2016)  

 

2.1.1. The effects of economic policy uncertainty on asset prices 

 

EPU can affect asset prices through various channels. Bernanke (1983) argued that 

increased uncertainty reduces the tendency for firms to make irreversible investments. 

Gulen & Ion (2016) found in their research empirical evidence that policy uncertainty 

can indeed depress corporate investment due to investment irreversibility. Pastor & 

Veronesi (2013) stated that political uncertainty could have a negative effect because 

of its undiversifiable nature.  
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Aruori et al. (2016) pointed out that policy uncertainty may also have an increasing 

effect on financing and production costs by affecting supply and demand channels, 

intensifying disinvestment and economic contraction. Brogaard & Detzel (2012) found 

empirical evidence that political uncertainty has an effect on both changes to expected 

cash flows and discount rates. They also found that economic policy uncertainty has a 

sizeable effect on private investment.  

 

2.2. Implied-volatility indices 

 

As mentioned in the previous sections implied-volatility indices are popular measures 

of economic uncertainty. Implied volatility is one of the required factors for financial 

option pricing models. They are the market’s forecast of the volatility of the underlying 

asset returns over the lifetime of the option. (Brooks, 2008, 384) The idea is that 

investors can decide whether they think that the actual stock standard deviation is 

greater than the implied volatility. If it is, the option is considered a good buy, otherwise 

its fair price exceeds the observed price. (Bodie, Kane & Marcus, 2014,  741)  

 

In 1993, the Chicago Board Options Exchange became the first organized exchange 

to officially introduce an implied volatility exchange (VIX) (Siriopoulos & Fassas, 2009). 

The academic research behind VIX, was first started by Gastineau (1977) and finally 

Whaley (1993) established the field of indices based on the volatilty implied by the 

prices of options. Instead of considering individual stock options, Whaley (1993) was 

the first one to consider using index options for calculating an implied volatilty index. 

 

This thesis will use the following implied volatilty indices: VSTOXX, VDAX-new, 

CACVOLI, and VFTSEIX. These indices measure the expected stock market volatiltity 

over the next 30-days. They reflect the market expectations of near-term up to long-

term volatility. VSTOXX is based on EURO NEXT 50 real-time options prices. (STOXX, 

2016) VDAX-new was introduced by Goldman Sachs and Deutsche Börse at the same 

time as VSTOXX. The underlying stock of VDAX-new is the German general index 

(Deutche Börse, 2016). CACVOLI is calculated with the same formula as the VIX and 

its underlying sock is the French CAC 40 index (EURONEXT, 2016). VFTSEIX’s 
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underlying stock is the UK benchmark equity index, FTSE 100 (Siriopoulos & Fassas, 

2008). 

  

2.3. The differences between EPU indices and implied volatility indices 

 

The main difference between these proxies is that the implied volatility indices reflect 

the implied volatility over a t-day look-ahead period where EPU indices have no explicit 

time horizon. The implied volatility indices measure equity returns uncertainty and EPU 

indices measure policy uncertainty. (Baker at al. 2016) 

 

Both Baker et al. (2016) and Brogaard & Detzel (2012) studied in their papers the 

difference between economic policy uncertainty and VIX. Brogaard & Detzel (2012) 

found that their EPU index correlated with the U.S VIX index only by 0,1957. Baker et 

al. (2016) created a new variable by replacing policy related words with “stock price”, 

“equity price” and “stock market”. The new variable correlated with the U.S VIX at 0.73, 

considerably higher than their original EPU index (0,58). The big difference between 

the two group of authors is surprising, since both have constructed their indices very 

similarly. The stronger correlation that Baker et al. (2016) got by creating a new 

variable confirms that EPU and VIX have a distinct difference.   

 

As shown in Table 2 the EPU indices and implied volatilities are in line with the results 

Baker et al. (2016) and Brogaard & Detzel (2012) yielded with the US EPU and VIX. 

The correlation between the European EPU and VSTOXX is at 0,36, which is in line 

with the earlier research. They have a positive correlation, but show a distinct variation. 

The implied volatilities have high correlation with each other (Figure 2). Surprisingly, 

EPU UK and EPU France weakly correlate with their respective country specific 

implied volatility indices. EPU France and CACVOLI correlate at 0,20 and EPU UK and 

VFTSEIX correlate at only 0,04. From Figure 1 and 2 the spike in EPU UK in 2016 may 

be the reason for this weak correlation of EPU UK and VFTSEIX. The correlation rises 

significantly by subtracting four observations after June 2016 but still remains low at 

0,12. Doing the same procedure for EPU UK and VSTOXX the correlation rises to 0,22. 
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Table 2. Correlations between the uncertainty proxies 

  VSTOXX CACVOLI VDAX-new VFTSEIX 

VSTOXX 1,00       

CACVOLI 0,99 1,00     

VDAXX 0,98 0,97 1,00   

VFTSEIX 0,96 0,96 0,94 1,00 

EPU Europe 0,36 0,35 0,29 0,24 

EPU Spain 0,50 0,48 0,49 0,38 

EPU Germany 0,42 0,41 0,36 0,34 

EPU Italy 0,36 0,35 0,33 0,25 

EPU France 0,20 0,20 0,13 0,11 

EP UK 0,13 0,13 0,07 0,04 

 

Figure 1 shows that a spike is seen in the EPU Spain in late 2002 and early 2003. This 

is probably caused by the internet bubble that busted around that time. High peaks are 

observed in every EPU indices, starting at 2011, which is probably due to the European 

sovereign debt crisis. Also, a high spike is seen in the mid of 2016, probably caused 

by Brexit, as the spike is humongous in EPU UK.  

 

 

Figure 1. Baker et al. (2016) Economic Policy Uncertainty indices from 2001-2016 

 

As seen in figure 2, the implied volatilities show some similarities, but also some 

distinction from the EPU indices. The implied volatilities spikes around 2002, 2008 and 
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2011 are also reflected in the EPU indices. But the implied volatilities did not react as 

strongly to the uncertainty caused by Brexit as the EPU indices. 

 

 

Figure 2. VSTOXX, CACVOLI, VDAXX and VFTSEIX implied volatility indices from 
2001-2016 
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3. THE EFFICIENT MARKET HYPOTHESIS (EMH) 

 

When markets maintain all available information regarding securities, they are efficient 

(Lo, 2007). Since its history, the efficient market hypothesis (EMH) has been one of 

the most disputed and influential modern financial theories. It assumes that all public 

information is immediately absorbed by markets. (Naseer & Turiq, 2015; Lo, 2007). 

Most financial theories presume that capital markets are efficient (Titan, 2015). The 

efficient market hypothesis will be assumed in this thesis. This is done because the 

uncertainty indices’ variables for each months are assumed to explain the stock 

markets in the same months. What EMH implies is that arbitrage opportunities cannot 

be exploited, because the expected return is consistent with its risk.  As information is 

fed randomly and unpredictably to the markets EMH is based on the random walk 

theory. EMH contains three crucial assumptions: 

 

1) Investors are presumed to be rational and to maximize their profit. 

2) If investors do not behave rationally, their actions are presumed to be random 

and not having any effect on prices. 

3) Rational arbitragers are presumed to remove any influence irrational investors 

have on prices. (Naseer & Turiq, 2015) 

 

In his paper Lo (2007) tells an old joke amongst economists. An economist is strolling 

down the street with a companion. They come upon a 100 $ bill laying on the ground. 

As the companion tries to reach out to the bill, the economist says: “Do not bother to 

pick up the bill, if it were a genuine bill, someone would have already picked it up”. This 

example summarizes quite well what is meant by EMH. 

 

The origins of EMH go back to the 1960s, when coincidentally both Samuelson (1965) 

and Fama (1965a, 1965b, 1970) laid independently the foundations to the theory. In 

his paper, Samuelson (1965), argued that if the markets absorb the information of all 

market participants, then price changes must be unforecastable. Interestingly enough, 

this random nature of equity prices had been studied before by Kendall (1953), Cowles 

(1960) and Osborne (1959, 1962) by providing statistical evidence. Even the concept 
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of the random walk model dates back to Louis Bachelier and his work in the 1900. 

Pearson’s contribution was providing academic respectability for the hypothesis. 

(Pesaran, 2015) 

 

Fama (1965a, 1965b, 1970) provides the first definition for efficient markets and 

introduces three forms of efficient markets: weak, semi-strong and strong. Fama’s 

(1965) definition for EMH was: “a market where there are large numbers of rational 

profit-maximizers actively competing, with each trying to predict future market values 

of individual securities, and where important current information is almost freely 

available to all participants.” The strong form of market efficiency suggests that 

markets contain all public and private information. The semi-strong is more limited, 

containing only all public information. And the weak form is the most limited, containing 

only all security market information (historical price data). (Fama, 1970)  

 

For some years, financial researchers have become more interested in behavioral 

finance. Behavioral finance is a branch of science, which studies finance from the 

perspective of psychology and sociology. For EMH, this has meant that the focus has 

shifted more towards the behavioral and psychological aspects of market players. 

(Naseer & Turiq, 2015) The critique by behavioral finance researchers has revolved 

mostly around the idea that EMH is based on human rationality, which has been widely 

studied and found to be not necessarily the case.  (Lo, 2007) 
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4. DATA AND METHODOLOGY 

 

This chapter describes the variables used in this thesis. The empirical part will be done 

by using the least squares estimator. Its assumptions will be explained later on. 

Especially the theories behind stationary and autocorrelation will be explained more 

broadly in this chapter. 

 

The used stock market indices are the following: DAX 30, CAC 40, FTSE 100, FTSE 

MIB and IBEX 35. The DAX 30 consists of 30 German blue chip stocks traded in the 

Frankfurt Stock Exchange (Bloomberg, 2016a). The CAC 40 consists of 40 equities 

listed in France (Bloomberg, 2016b). The FTSE 100 has the 100 most highly 

capitalized stocks traded in the London Stock Exchange (Bloomberg, 2016c). The 

FTSE MIB in turn is consisted of 40 stocks listed on the Borsa Italiana (Bloomberg, 

2016d). The IBEX 35 is the official index of the Spanish Continuous Market, consisting 

of 35 stocks. Lastly, the VSTOXX is based on the EURO NEXT 50 real-time options 

prices (STOXX, 2016).  

 

From section 2.3, the correlations between the different implied volatility indices are 

high. For this reason, the CACVOLI, VDAX-new, and VFTSEIX were not selected as 

they strongly correlate with VSTOXX. One of the linear regressions assumptions is that 

the explanatory variables are not exact linear functions of other explanatory variables, 

which is the actual reason for leaving them outside of the empirical analysis. Why they 

correlate at such a high level is not part of this thesis.  

 

Table 3 shows the descriptive statistics for all the variables used in the empirical 

analysis. It shows the mean, standard deviation, minimum, maximum, kurtosis, 

skewness and the number of observations for each variable. The EPU UK variable has 

the largest difference between the maximum and minimum amongst the EPU indices. 

As seen in appendix 12 this is due to the high spike in June 2016, caused probably by 

Brexit.  
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Table 3. Descriptive statistics 

2001-2016 

Variable Mean Std Dev Minimum Maximum Kurtosis Skewness N 

DAX 30 6487,75 2236,83 2648,87 12039,37 -0,49417 0,4968 189 

EPU 

Germany 
130,03 63,47 28,43 451,52 4,07559 1,5067 189 

CAC 40 4150,78 790,77 2750,55 6089,91 -0,50494 0,3666 189 

EPU 

France 
167,61 86,00 30,62 444,34 -0,17858 0,6145 189 

FTSE 100 5543,83 875,41 3727,11 7062,93 -0,84465 -0,3412 189 

EPU UK 170,50 128,56 30,47 1141,80 19,19928 3,3065 189 

FTSE MIB 25662,11 8129,45 13012,04 44418,12 -0,77557 0,5534 189 

EPU Italy 110,30 38,85 31,99 241,04 0,39732 0,7266 189 

IBEX 35 9731,83 2214,64 5761,10 15529,70 0,10163 0,6556 189 

EPU Spain 110,37 58,85 23,32 407,42 6,51226 1,9722 189 

VSTOXX 24,92 10,60 12,07 74,74 3,97087 1,78801 189 

 

 

4.1. Methodology 

 

The empirical analysis will be done by a least square estimation procedure. A linear 

equation with multiple explanatory variables can be written as:  

𝑦 = 𝛽1 + 𝛽2𝑥2 + 𝛽3𝑥3 + ⋯ 𝛽𝑘𝑥𝑘 + 𝑒               (1), 

 

where 𝑦 is the dependent variable, 𝑥2, 𝑥3, … 𝑥𝑘 are the explanatory variables, 𝛽1 is the 

intercept, 𝛽2, 𝛽3, … 𝛽𝑘 are the unknown coefficients of the explanatory variables and 𝑒 

is the random error term. (Koop, 2008, 91) The linear equation for each country can 

be written as: 

𝑦 = 𝛽1 + 𝛽2𝐸𝑃𝑈 + 𝛽3𝑉𝑆𝑇𝑂𝑋𝑋 + 𝑒                (2) 

and with lags: 

𝑦 = 𝛽1 + 𝛽2𝐸𝑃𝑈 + 𝛽3𝐸𝑃𝑈𝑡−1 + 𝛽4𝐸𝑃𝑈𝑡−2 … + 𝛽𝑘𝐸𝑃𝑈𝑡−𝑘 + 𝛽𝑘𝑉𝑆𝑇𝑂𝑋𝑋 + 𝑒 (3)

             

 

where 𝑦 is each country’s stock market, 𝐸𝑃𝑈 is the corresponding economic policy 

uncertainty index, 𝑉𝑆𝑇𝑂𝑋𝑋 is the implied volatility used for every country, 𝛽1 is the 
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intercept, 𝛽2, 𝛽3 and 𝛽𝑘 are respectively the unknown coefficients of 𝐸𝑃𝑈, 𝐸𝑃𝑈𝑡−𝑘 and 

𝑉𝑆𝑇𝑂𝑋𝑋 and 𝑒 is the random error term. 

 

In order to complete equation (2), the following assumptions about the probability 

distribution of the random errors 𝑒 are: 

I. 𝐸(𝑦) = 𝛽1 + 𝛽2𝑥2 + 𝛽3𝑥3, where the excepted value of 𝑦 depends on the 

explanatory variables and the unknown variables. Thus, the expected value of 

𝐸(𝑒) = 0. 

II. var(𝑦) = var(𝑒) = 𝜎2, the variance of the error term is constant. When this 

assumption is valid it is referred as homoscedasticity. When violated it is 

referred as heteroscedasticity.   

III. cov(𝑦𝑖, 𝑦𝑗) = cov(𝑒𝑖, 𝑒𝑗) = 0, different observations must be uncorrelated with 

each other.  

IV. The values of each explanatory variables are not random and are not exact 

linear functions of the other explanatory variables.  

V. The values of 𝑦 are normally distributed about their mean, which is the same as 

assuming that the random errors 𝑒 have normal probability distributions. This 

assumption is required to conduct the model parameters single or joint 

hypothesis tests (Brook, 2008, 161). 

 

If these assumptions are omitted, then the results can be biased and standard errors 

can be wrong or untrustworthy. (Hill, Griffiths & Lim, 2012, 48, 172- 173) These 

assumptions will be statistically tested in the empirical chapter. Assumption IV states 

that the values of each explanatory variables cannot have a linear relation with each 

other and as seen in table 2 the implied volatility indices are highly correlated with the 

VSTOXX. Therefore, I have opted to leave the VSTOXX implied volatility index only. 

 

4.1.1. Least squares estimation 

 

The estimation, will be done using the least squares. Only ordinary least squares 

estimations and generalized least squares estimations will be used. The least squares 

estimation has one rule or function, which is based on the least squares principle. The 
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principle is that in order to fit a line to the data values, the sum of squares of the vertical 

distances from each point must be minimized. Distances are squared so to prevent 

negative values from cancelling positive distances. Given the data, the sum of squares 

function can be mathematically minimized as (Hill et al, 2012, 51, 174): 

𝑆(𝛽1, 𝛽2, 𝛽3) =  ∑  (𝑦𝑖 − 𝐸(𝑦𝑖))2𝑁
𝑖=1  =                                     (4) 

∑ (𝑦𝑖 −𝑁
𝑖=1  𝛽1 − 𝛽2𝑥𝑖2 −  𝛽3𝑥𝑖3)2                 (5) 

 

To test the previous assumptions, a White test is done to test for heteroscedasticity 

and a Shapiro-Wilk test for the residual will be done to check for the normal distribution. 

The White test is done for the square of the residuals (White, 1980).  

 

4.1.2. Autocorrelation 

 

As the data are all time series, the least squares assumption III, which states that 

different observations on 𝑒𝑡 and 𝑒𝑡−𝑛 are uncorrelated, might be violated as a 

consequence of estimating dynamic relationships with time series. If the variable 

correlates with its past values, then it is said to be autocorrelated. (Hill et al, 2012, 339) 

In this thesis, Breusch-Godfrey Lagrange multiplier-test is used to see if the data is 

autocorrelated. One way to test if cov(𝑒𝑡, 𝑒𝑡−𝑛) = 0 is to write: 

𝑒𝑡 = 𝜌1𝑒𝑡−1 + 𝜌2𝑒𝑡−2 … + 𝜌𝑛𝑒𝑡−𝑛 + 𝑣𝑡   (6) 

 

where 𝑒𝑡 is a random error term at time 𝑡, 𝜌 is a unknown parameter, 𝑒𝑡−1 is a 

random error at time 𝑡 − 1,  and 𝑣𝑡 is another random error term. Inserting equation 6 

into equation 1 gives equation 7. 

𝑦 = 𝛽1 + 𝛽2𝑥2 + 𝛽3𝑥3 + ⋯ 𝛽𝑘𝑥𝑘 + 𝜌1𝑒𝑡−1 + 𝜌2𝑒𝑡−2 … +  𝜌𝑛𝑒𝑡−𝑛 + 𝑣𝑡 (7) 

 

In order to find out if 𝑒𝑡 and 𝑒𝑡−𝑛 are autocorrelated, a null hypothesis 𝐻0 : 𝜌 = 0 is 

tested. If, the null hypothesis is not rejected then 𝑒𝑡 and 𝑒𝑡−𝑛 are not autocorrelated. If 

𝑒𝑡 and 𝑒𝑡−𝑛 are found to be autocorrelated then the ordinary least squares estimate’s 

variances are probably larger than the variances of other models. One way to minimize 
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the variance is to use generalized least squares estimation. (Hill et al., 2012, 354; 

Koutsoyiannis, 1977, 209-210) 

 

4.1.3. Stationary 

 

Some assumptions need to be added when estimating time series with the least 

squares estimation. An assumption that variables (𝑦, 𝑥2, 𝑥3) are stationary need to be 

added. (Wooldridge, 2013, 382) The assumption needs to be made as it affects the 

behavior and properties of a time series. Also, using nonstationary variables can lead 

to spurious regressions. (Brooks, 2008, 318-319) A time series is stationary if these 

conditions are met: 

                                        𝐸(𝑦𝑡) = 𝜇                                    (8) 

                  𝑣𝑎𝑟(𝑦𝑡) = 𝜎2                 (9) 

                     𝑐𝑜𝑣(𝑦𝑡, 𝑦𝑡+𝑠) = 𝑐𝑜𝑣(𝑦𝑡, 𝑦𝑡−𝑠) = 𝛾𝑠              (10) 

 

where equation 7 states that in order for time series to be stationary its mean should 

be constant over time. Equation 8 states that the variance of the time series should 

also stay constant over time. What equation 9 states is that the covariance between 

two values should not depend on the actual time at which the variables are observed 

but instead on the length of time the two variables are separated. (Hill et al. 2012, 476-

477) 

 

In order to test for stationary, the augmented Dickey-Fuller test is conducted in this 

thesis. The null hypothesis 𝐻0 for the test is that the series is nonstationary. If the null 

hypothesis 𝐻0 is rejected then the series can be concluded to be stationary. To see if 

the variables are stationary the augmented Dickey-Fuller Tau values need to be 

compared with the critical values (Hill et al., 2012, 486 ; Thomas, 1993, 159): 
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Table 4. Critical values for variables (Davidson & MacKinnon, 1993, 708) 

 

 

 

 

 

The least squares estimation needs the assumption of its data to be stationary. There 

is an exception when 𝑦𝑡 and 𝑥𝑡 are cointegrated. This is the case, when 𝑦𝑡 and 𝑥𝑡 are 

both nonstationary variables, both share the same trends and their residuals are 

stationary. (Pindyck & Rubinfeld, 1998, 514) 

 

If the variables are nonstationary and there is no cointegration between them then 

nonstationary variables can be converted into stationary by taking their first difference 

in case of a one unit root presence: 

              Δ𝑦𝑡 = 𝑦𝑡 − 𝑦𝑡−1               (11) 

 

If the variables are not cointegrated but first difference stationary, then the model 

should include an intercept term and relevant lags. There is a lack of certainty about 

using an intercept but the usual practice is to include an intercept term. For example, 

a current and lagged ∆𝑥 with an intercept term looks like this (Hill et al. 2012, 492-493): 

 

                                   Δ𝑦𝑡 = 𝛼 + 𝛽0Δ𝑥𝑡 + 𝛽1Δ𝑥𝑡−1 + 𝑒𝑡                                (12) 

 

 

 

 

 

 

 

 

Regression model 1 % 5 % 10 % 

∆𝒚 = 𝜸𝒚𝒕−𝟏 + 𝒗𝒕  -2,56 -1,94 -1,62 

∆𝒚 = 𝜶 + 𝜸𝒚𝒕−𝟏 +  𝒗𝒕 -3,43 -2,86 -2,57 

∆𝒚 = 𝜶 + 𝝀𝒕 + 𝜸𝒚𝒕−𝟏 +  𝒗𝒕 -3,96 -3,41 -3,13 
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5. EMPIRICAL RESULTS 

 

This chapter discloses the main results of the study. The VSTOXX variable is included 

in each country, hence the assumptions for the variable will be only described once in 

the first country. In order to test for stationarity, the plots of variables are examined to 

see if the variable has a trend, if it is revolving around a single mean or a zero mean. 

Any statistical testing to determine this is left out of the thesis. If the assumptions 

described in chapter 4 are not met, their effects are further discussed in the 

conclusions. Based on previous research, the empirical results should show that both 

the EPU indices and VSTOXX have a negative coefficient estimate for each country. 

The least square estimation is done first with the raw data for comparison. Taking first 

differences might lead to losing long-term relationships in the data according to Belton 

(Boston, 1997). All tests have been conducted with SAS EG. 

 

5.1. Germany 

 

The ordinary least squares estimation for the raw data from Germany yields the 

following results: 

Table 5. Ordinary least squares estimation with raw data for Germany 

 

 

From table 5, the Pr > F in the model is statistically significant at a 5 % risk level. All 

coefficients are also statistically significant as Pr>|t| values are lower than the 5 % risk 

level. The parameter estimates are positive for the intercept and EPU Germany but 

Parameter Estimates 

Variable Parameter Estimate Standard Error t Value  Pr>|t| 

Intercept 7221.13557 381.16204 18.95 <.0001 

EPU Germany 16.85051 2.34757 7.18 <.0001 

VSTOXX -117.34641 14.05419 -8.35 <.0001 

Applicability R-Square Adj. R-Square F Value Pr > F 

 0.3170 0.3097 43.17 <.0001 



24 
  

negative for the VSTOXX. They can be added to equation (2). The negative parameter 

estimate on VSTOXX is quite logical as it means that a 1 unit change in VSTOXX 

reflects the expected change of -117,3 units in the dependent variable DAX 30. This 

would mean that as economic uncertainty rises DAX 30 is expected to drop. The 

parameter for EPU Germany is not very logical as it implies that a 1 unit change on 

EPU Germany is expected to increase DAX 30 by 16.85 units. This means that rising 

economic policy uncertainty has a positive impact on DAX 30. In the model the two 

explanatory variables EPU Germany and VSTOXX explain about 31 % of DAX 30. The 

R-Squared is quite low, but it could be interpreted as pretty high for two uncertainty 

measures explaining roughly a third of the variation of the DAX 30. From chapter 4 the 

least squares estimation has some assumption which needs to be tested in order to 

see that the results are not biased. 

 

 An augmented Dickey-Fuller test is run for all variables to check for stationarity. The 

Tau values for the variables, seen in appendix 13, need to be compared to the critical 

values seen in table 4. By analyzing the graphs in appendix 14, the DAX 30 either has 

a trend or revolves around a single mean. Thus, the Single Mean and Trend Tau values 

are compared to those in table 4. Both values are larger than the critical values 

meaning that the DAX 30 is nonstationary and violates one of the least squares 

assumptions. Analyzing the graphs from appendix 15 and 16 both the EPU Germany 

and VSTOXX revolve around a single mean and do not have a trend. Their Tau values 

are smaller than the critical values implying that they are both stationary variables. 

Therefore, the ordinary least squares estimation is biased and the data must be 

modified by taking the first difference on the dependent variable DAX 30. 

 

Next, the augmented Dickey-Fuller test is done for the first difference (appendix 17). 

The graph from appendix 18 indicates that the first difference revolves around a zero 

mean. From appendix 17 the Tau value for the zero mean is smaller than the critical 

value seen in table 4. By taking the first difference on the DAX 30, the variable has 

been changed from nonstationary to stationary. 
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From appendix 19 the model stays statistically significant with a Pr > F value lower 

than the risk level but most significantly the EPU Germany variable’s t Value drops and 

the Pr>|t| value increases over the risk level. The R-Square drops drastically from 0.32 

to 0.19. To improve the model, lags of EPU Germany are included in the model. By 

adding one lag of EPU Germany the estimation results are: 

 

Table 6. Ordinary least square estimation with first difference and lag for Germany 

 

 

The model and the variables are now statistically significant at a 5 % risk level. The R-

Square rose from 0.19 to 0.28, which is not as high as with the raw data but significantly 

better than without the lagged EPU Germany variable. EPU Germany parameter 

estimate changed to negative as expected. Interestingly though the parameter 

estimate for the one month lagged EPU Germany is positive, and not negative. This 

would mean that a 1-unit increase in the is expected to increase DAX 30 by 2.62 units 

in the next month. This is a bit strange as it implies that a rise in EPU is expected to 

decrease the current values of the DAX 30 but the lag of EPU is expected in turn to 

increase the DAX 30. 

 

A Breusch-Godfrey Lagrange multiplier-test is conducted next. From appendix 20 the 

test does confirm that the null hypothesis is rejected with a risk level of 5 % confirming 

that there is no autocorrelation. The White test, appendix 21, reveals that there is no 

sign of heteroscedasticity with the squared residuals. The Shapiro-Wilk test, appendix 

Parameter Estimates 

Variable Parameter Estimate Standard Error t Value  Pr>|t| 

Intercept 331.97806 80.72765 4.11 <.0001 

EPU Germany -1.56153 0.57488 -2.72 0.0072 

Lagged EPU Germany 2.62896 0.54599 4.82 <.0001 

VSTOXX -18.01793 2.81372 -6.40 <.0001 

Applicability R-Square Adj. R-Square F Value Pr > F 

 0.2777 0.2659 23.58 <.0001 
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22, has a Pr < W value below the risk level of 5 %, thus the residual is not normally 

distributed. This violates with one of the assumptions made in chapter 4 for the least 

squares estimation. 

 

5.2. France 

 

The ordinary least squares estimation for the raw data from France yields the following 

results: 

 

Table 7. Ordinary least squares estimation with raw data for France 

  

 

The two variables explain 33 % of the CAC 40’s variation, which is very close to the 

result from Germany. Also, all the variables and the intercept are statistically significant 

at a 5 % risk level. Seen in appendices 23 and 24, both the CAC 40 and EPU France 

seem to have a trend or revolve around a single mean. From the augmented Dickey 

Fuller test for stationary shown in appendix 25, it is seen that both variables get larger 

Tau values than the critical values in table 4, thus both are nonstationary. In order to 

test for cointegration, all variables should be nonstationary. As mentioned before the 

VSTOXX variable is stationary so cointegration is not possible. The first differences for 

both the CAC 40 and EPU France variables are taken. From appendices 26, 27 and 

28 the first differences revolve around a zero mean and are stationary. An ordinary 

least squares estimation is done again: 

 

Parameter Estimates 

Variable Parameter Estimate Standard Error t Value  Pr>|t| 

Intercept 5410.08373 140.75484 38.44 <.0001 

EPU France -2.29917 0.56292 -4.08 <.0001 

VSTOXX -35.06963 4.56626 -7.68 <.0001 

Applicability R-Square Adj. R-Square F Value Pr > F 

 0.3305 0.3233 45.90 <.0001 
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Table 8. Ordinary least square estimation with first differences for France 

 

The R-square drops by almost 0,09 from the raw data and like the German data the 

EPU index is statistically significant in this model. Both the first difference of the EPU 

France and VSTOXX have a negative parameter estimate. A lag of the first difference 

of the EPU France variable is added to see if it would improve the R-square. Form 

appendix 29 the new explanatory variable does not improve the model and the variable 

itself is not statistically significant. From appendix 30, the Breusch-Godfrey Lagrange 

multiplier test shows that the residual is not autocorrelated. Appendix 31 shows that 

the squared residual is barely over the risk level, thus it is homoscedastic. The Shapiro-

Wilk test in appendix 32 reveals that the residual is not normally distributed, thus 

violating one of the assumptions of the least squares estimation. 

 

5.3. UK 

 

The ordinary least squares estimation with the raw data from UK yields the following 

results: 

 

 

 

 

Parameter Estimates 

Variable Parameter Estimate Standard Error t Value  Pr>|t| 

Intercept 256.56336 42.31543 6.06 <.0001 

1. Difference EPU France -0.75157 0.25676 -2.93 0.0039 

VSTOXX -10.55520 1.56432 -6.75 <.0001 

Applicability R-Square Adj. R-Square F Value Pr > F 

 0.2413 0.2331 29.43 <.0001 



28 
  

 Table 9. Ordinary least squares estimation with raw data for UK 

 

The model is statistically significant as are all the variables and intercept. The R-square 

is at 0,44 with the raw data from UK. As seen in appendix 33 the FTSE 100 seems to 

have a trend or revolve around a single mean. The EPU UK, appendix 12, seems 

mostly to revolve around a single mean except for the last observations. The Tau 

values seen in appendix 34 compared to the critical values seen in table 4 are larger. 

Thus, both the FTSE 100 and EPU UK variables are nonstationary and a first difference 

needs to be taken for both of them. 

 

The first differences revolve around a zero mean and are both stationary as seen in 

appendices 35, 36 and 37. The ordinary least squares with the first differences is seen 

in appendix 38. The R-Square drops drastically to 0,177 and the first difference of the 

EPU UK is not statistically significant at a 5 % risk level. A lag of the first difference 

EPU UK variable is added to the model. The model does not improve and the lag is 

statistically insignificant as seen in appendix 39.  

 

The Breusch-Godfrey Lagrange multiplier test seen in appendix 40, reveals that the 

model has a first order of autocorrelation. Thus, the generalized least squares 

estimation is done with the following results: 

 

Parameter Estimates 

Variable Parameter Estimate Standard Error t Value  Pr>|t| 

Intercept 6417.95437 133.04384 48.24 <.0001 

EPU UK 2.32446 0.37881 6.14 <.0001 

VSTOXX -50.70589 4.59331 -11.04 <.0001 

Applicability R-Square Adj. R-Square F Value Pr > F 

 0.4373 0.4312 72.27 <.0001 
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Table 10. Generalized least square estimation with first differences for UK 

 

The R-square is fairly low, dropping from the raw data’s 0,44 with the ordinary least 

squares estimation to 0,17 with the generalized least squares estimation. The 

parameter estimates for the explanatory variables are both negative as expected. The 

results for the first difference variable of EPU UK has to be interpreted cautiously as it 

is not statistically significant.  

 

The Breusch-Godfrey Lagrange multiplier test for the residuals of the generalized least 

squares estimation needs to be done to see if there is still autocorrelation. As seen in 

appendix 41, the generalized least squares estimation does not have autocorrelation 

at a 5 % risk level. The White test seen in appendix 42 reveals that the squared 

residuals are barely homoscedastic. The Shapiro-Wilk test in appendix 43 shows that 

the residual is not normally distributed and thus violates one of the assumption made 

about the least squares estimation. 

 

5.4. Italy 

 

The ordinary least squares estimation with the raw data from Italy yields the following 

results: 

 

 

Parameter Estimates 

Variable Parameter Estimate Standard Error t Value  Pr>|t| 

Intercept 227.0802 40.9640 5.54 <.0001 

1. Difference EPU UK -0.2960 0.2464 -1.20 0.2312 

VSTOXX -8.9387 1.5243 -5.86 <.0001 

Applicability R-Square Adj. R-Square   

 0.1742 0.2076   
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 Table 11. Ordinary least squares estimation with raw data for Italy 

 

The model is statistically significant at a 5 % risk level as well the intercept and EPU 

Italy are both also statistically significant. The VSTOXX variable is just above the 5 % 

risk level and not statistically significant. The R-Square and Adj. R-Square are both 

quite at a very similar level as with the previous countries.  

 

As seen in appendices 44 and 45 the FTSE MIB and EPU Italy have a trend. Seen in 

appendix 46, the Tau value of FTSE MIB is larger than the critical value in table 4. To 

get the FTSE MIB stationary a first difference variable is taken. The first difference 

seems to revolve around a zero mean and is stationary as seen in appendices 47 and 

48. The ordinary least squares estimation is done with the first difference FTSE MIB 

variable as the dependent variable and with the same explanatory variables as before. 

The results are shown in appendix 49. The R-Square drops drastically from the 0.348 

with the raw data. The VSTOXX t Value decreases and the variable is statistically 

significant in this model. As on the other hand, the EPU Italy coefficient becomes 

statistically insignificant at the 5 % risk level.  

 

One lag of EPU Italy is added to the model with the following results: 

 

 

 

Parameter Estimates 

Variable Parameter Estimate Standard Error t Value  Pr>|t| 

Intercept 40243 1600.29653 25.15 <.0001 

EPU Italy -113.13166 13.30859 -8.50 <.0001 

VSTOXX -84.37455 48.76271 -1.73 0.0852 

Applicability R-Square Adj. R-Square F Value Pr > F 

 0.3478 0.3407 49.59 <.0001 
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 Table 12. Ordinary least square estimation with first difference and lag for Italy 

 

The R-Square and Adj. R-Square are now a bit larger but still are notably lower than 

with the raw data. The EPU Italy variable is not statistically significant at a 5 % risk 

level, which needs to be taken into account whilst analyzing the results. The front signs 

are the same as with the previous countries an increase of 1 unit of EPU increases the 

FTSE MIB by 11.5 units in the following month. The Breusch-Godfrey Lagrange 

multiplier test (appendix 50) shows that the residual is not autocorrelated. In 

appendices 51 and 52 it is seen that this model violates two assumptions made earlier 

in chapter 4. The White test reveals that the squared residuals are heteroscedastic and 

the Shapiro-Wilk test shows that the residual is not normally distributed. 

 

5.5. Spain 

 

Finally, the ordinary least squares estimation for the raw data from Spain yields the 

following results: 

 

 

 

 

 

Parameter Estimates 

Variable Parameter Estimate Standard Error t Value  Pr>|t| 

Intercept 998.37177 418.89942 2.38 0.0182 

EPU Italy -3.95534 3.89306 -1.02 0.3110 

Lagged EPU Italy 11.52277 3.76925 3.06 0.0026 

VSTOXX -79.57680 11.84536 -6.72 <.0001 

Applicability R-Square Adj. R-Square F Value Pr > F 

 0.2288 0.2163 18.20 <.0001 
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 Table 13. Ordinary least squares estimation with raw data for Spain 

 

The model is statistically significant at a 5 % risk level with the raw data from Spain. 

Both the EPU Spain and the VSTOXX variable have a negative front sign on their 

parameter estimate, which was expected. As before, the variables need to be checked 

for stationary to confirm that the results are not biased.  

 

As seen in appendices 53, and 54 the IBEX 35 and EPU Spain look like they have a 

trend or are revolving around a single mean. The Tau values for IBEX 35, seen in 

appendix 55, are larger than the critical values seen in table 4, thus the IBEX 35 

variable is nonstationary. The EPU Spain seems to revolve around a single mean and 

yields from the Augmented Dickey-Fuller test a larger Tau value than the critical value 

than that of table 4. The first difference is taken from the IBEX 35 variable and as seen 

in appendices 56 and 57 it revolves around a zero mean and it becomes stationary at 

a 5 % risk level. In appendix 58 are the results for the ordinary least squares estimation 

with all variables now being stationary. As seen the R-Square is quite low, and the 

EPU Spain variable is not statistically significant at the 5 % risk level. The same 

estimation is done with a lag of EPU Spain yielding the following results: 

 

 

 

 

Parameter Estimates 

Variable Parameter Estimate Standard Error t Value  Pr>|t| 

Intercept 12490 371.03836 33.66 <.0001 

EPU Spain -13.34636 2.70816 -4.93 <.0001 

VSTOXX -51.57432 15.03212 -3.43 0.0007 

Applicability R-Square Adj. R-Square F Value Pr > F 

 0.2736 0.2658 35.03 <.0001 



33 
  

 Table 14. Ordinary least square estimation with first difference and lag for Spain 

 

The R-Square increases with the added lag but the EPU Spain remains barely 

statistically insignificant at a 5 % risk level. The R-square is still quite low at 0,21 and 

the Adj. R-square at 0,20. The Parameter estimates look very similar to those in the 

previous countries.  The Breusch-Godfrey Lagrange multiplier-test, appendix 59, 

reveals that the residual is not autocorrelated for this model. The White test, shown in 

appendix 60, shows that the squared residual is homoscedastic. The Shapiro-Wilk test, 

shown in appendix 61, reveals that the residuals are not normally distributed. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Parameter Estimates 

Variable Parameter Estimate Standard Error t Value  Pr>|t| 

Intercept 481.29686 112.74709 4.27 <.0001 

EPU Spain -1.78096 0.96601 -1.84 0.0668 

Lagged EPU Spain 2.88708 0.89940 3.21 0.0016 

VSTOXX -24.43198 4.39891 -5.55 <.0001 

Applicability R-Square Adj. R-Square F Value Pr > F 

 0.2079 0.1950 16.10 <.0001 
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6. CONCLUSIONS 

 

In this thesis the relationship between Baker et al. (2016) economic policy uncertainty 

European indices and European implied volatilities were estimated with a linear 

regression over the period of January 2001 - September 2016. The objective was to 

find out if economic policy uncertainty and European implied volatilities could be used 

as explanatory variables for European stock markets. The linear regression was 

conducted using least squares estimation for five major economies in Europe: 

Germany, France, UK, Italy and Spain. The linear regressions were first conducted 

with the raw data for each country and then the assumptions of the model were tested. 

Estimations were done first to the raw data so to have a comparison because taking 

the first difference might lead to losing some long-term information in the data. 

Foremost the economic policy uncertainty, its definition and its previous research was 

elaborated with the implied volatilities and the efficient market hypothesis as 

background for the empirical part. 

 

The empirical analysis revealed that all models and variables are statistically significant 

with the raw data, except for the VSTOXX parameter estimate in the ordinary least 

squares estimation of the Italian data. The parameter estimates are mostly negative 

for the EPU indices, except for the German and UK EPU indices. The positive 

estimates suggest that an increase in EPU would also mean an increase in the stock 

markets. This is in contradiction with the earlier research conducted on the subject, 

which have found a negative relation between the two. The R-Square and Adj. R-

Squared are above 0.30 with the exception of Spain where it was at around 0.27. Also, 

in the UK data the R-Square and Adj. R-Squared are the highest at around 0.43. Most 

importantly, the F Values and Pr > F Values implied that the models are statistically 

significant in each country. 

 

None of the models fulfill all the assumptions made for the least squares estimation 

with time series. All stock market indices were nonstationary, and a first difference was 

taken, in order to make the variables stationary. In the data from UK and France, the 

EPU variable was also found nonstationary. In the EPU UK variable, the reason behind 

it was probably due to the high spike starting in June 2016, probably initiated by Brexit. 
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The VSTOXX variable was stationary, and there for the model with the data from UK 

and France could not be tested for cointegration. After taking the first difference on 

nonstationary variables autocorrelation was tested in each model. Only, in the data 

from UK autocorrelation is found and therefore a generalized least squares estimation 

is done instead of an ordinary least squares estimation.  

 

The initial results implied that the Baker et al. (2016) Economic Policy Uncertainty 

variables could not be used as explanatory variables for the current values of European 

stock markets over the period of 2001- September 2016. Only in the model with the 

data from France the EPU index is statistically significant. In other countries a lag of 

the EPU variable was added to improve to model. With the exclusion of the UK model, 

where the EPU variable is found not be statistically significant and the model did not 

improve by adding a lag.  

 

In the final results the EPU indices are statistically significant with the data from 

Germany and France. On the contrary, the VSTOXX is statistically significant in each 

model. The results yielded by these methods must be interpreted with caution. None 

of the final models fulfill all the assumptions, noticeably none of the models have a 

normally distributed residual. Also, most of the models have just barely, at a 5 % risk 

level, homoscedastic residuals and the squared residual from the model with the data 

from Italy is heteroscedastic. The models are all statistically significant, but the R-

Square and Adj-R-Squared are quite low at around 0,20, with the German model being 

the highest with 0,27. Based on earlier research and this thesis it can be said with 

some caution that economic policy uncertainty and implied volatilities have negative 

coefficients. Even though, one of the classical assumptions of the least squares 

estimation was violated, the normality of the error term, the front signs of the coefficient 

might still be valid.  

 

In the German, Italian and Spanish estimations a lag of EPU is found to improve the 

model. The lag is also found to be statistically significant. These results should be 

definitely interpreted cautiously, but it seems that the previous hypothesis made about 

efficient markets is not necessary the case in these estimations, as in some countries 
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the EPU and its lag are found to be statistically significant. The positive coefficient for 

the lags is a bit surprising as the EPU coefficient for the current stock market values 

are negative. It can be said based on these results that either the lagged EPU has a 

positive relationship or it has none.  

 

It can be said on the basis of this work, that economic policy uncertainty cannot be 

confidently used as an explanatory variable for the current values of European stock 

markets with the used econometric methods over the period of 2001-September 2016. 

The results of these models imply that the four European implied volatilities used in 

this thesis could be used as an explanatory variable with caution for the current values 

of European stock markets with the used econometric methods over the period of 

2001-September 2016. The models violated some of the assumptions of the least 

squares estimation and some parameter estimates were found not to be statistically 

significant at a 5 % risk level, which indicates that the results could be biased. Even 

though economic policy uncertainty and implied volatilities cannot confidently be used 

as explanatory variables for the current values of European stock markets with the 

used econometric models, it can be said that the results can still be interpreted with 

some caution. Only one of these implied volatilities indices was used in the empirical 

analysis. These indices are highly correlated with each other and would yield similar 

results if one the indices was to be changed to another.  

 

The thesis was limited only to the usage of least squares estimation. This lead to the 

violation of some of the assumptions in order to get unbiased results. In conclusion, 

the results of this thesis cannot be generalized and all results yielded from the empirical 

analysis imply only to these specific models with these specific data. 

 

There is still potential for more research in this field. With the US presidential elections 

and rising populism in Europe, policy uncertainty seems to be only increasing. 

Therefore, there are strong arguments to study more the effects of economic policy 

uncertainty and overall uncertainty in the stock markets of different regions. This thesis 

showed that the least squares estimation is not a good econometric model and an 

extension to this work could be find models, which are more suitable. For example, 
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VAR models could be used because in these models each variable’s evolution is 

explained by its own lags and other lags of variables used in the same model. Also, 

other variables could be used as explanatory variables such as macro economic 

variables. 
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APPENDICES 

Appendix 1. DAX 30 plotted against EPU Germany 

 

 

Appendix 2. DAX 30 plotted against VSTOXX 
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Appendix 3. CAC 40 plotted against EPU France 

 

 

Appendix 4. CAC 40 plotted against VSTOXX 
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Appendix 5. FTSE 100 plotted against EPU UK 

 

 

Appendix 6. FTSE 100 plotted against VSTOXX 
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Appendix 7. FTSE MIB plotted against EPU Italy 

 

 

Appendix 8. FTSE MIB plotted against VSTOXX 
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Appendix 9. IBEX 35 plotted against EPU Spain 

 

 

Appendix 10. IBEX 35 plotted against VSTOXX 

 

 

Appendix 11. Newspapers used for EPU indices  
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Appendix 12. Plot of EPU UK  

 

 

Appendix 13. Augmented Dickey-Fuller test with raw data for Germany’s 

variables and VSTOXX 

Augmented Dickey-Fuller 

 DAX 30 EPU Germany VSTOXX 

Type Tau Pr<Tau Tau Pr<Tau Tau Pr<Tau 

Zero Mean 0.49 0.8213 -0.75 0.3932 -1.12 0.2374 

Single Mean -0.64 0.8583 -3.55 0.0079 -3.21 0.0211 

Trend -3.14 0.1005 -4.56 0.0016 -3.32 0.0657 

 

Appendix 14. Plot of DAX 30 
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Appendix 15. Plot of EPU Germany 

 

 

Appendix 16. Plot of EPU VSTOXX 

 

 

Appendix 17. Augmented Dickey-Fuller test for the first difference of DAX 30 
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Appendix 18. Plot of the first difference of DAX 30 

 

 

Appendix 19.  Ordinary least square estimation with first difference for Germany 
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Parameter Estimates 

Variable Parameter Estimate Standard Error t Value  Pr>|t| 

Intercept 457.85075 80.82762 5.66 <.0001 

EPU Germany 0.03278 0.49733 0.07 0.9475 

VSTOXX -17.72653 2.97696 -5.95 <.0001 

Applicability R-Square Adj. R-Square F Value Pr > F 

 0.1866 0.1779 21.23 <.0001 
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Appendix 20. Breusch-Godfrey Lagrange multiplier-test for the Germany OLS 

model residual with the first difference and lag 

Godfrey's Serial Correlation 

Test  

Alternative LM Pr > LM 

AR(1) 3.4295 0.0640 

AR(2) 3.8382 0.1467 

AR(3) 4.2738 0.2334 

AR(4) 6.1888 0.1855 

 

Appendix 21. White test for the Germany OLS model squared residual with the 

first difference and lag 

Test of First and Second 

Moment Specification 

DF Chi-Square Pr > ChiSq 

9 10.21 0.3337 

 

Appendix 22. Shapiro-Wilk test for the Germany OLS model residual with the 

first difference and lag 

Tests for Normality 

Test Statistic p Value 

Shapiro-Wilk W 0.971408 Pr < W 0.0007 

 

Appendix 23. Plot of CAC 40  
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Appendix 24. Plot of EPU France 

 

 

Appendix 25. Augmented Dickey-Fuller test with raw data for France’s 

variables 

Augmented Dickey-Fuller 

 CAC 40 EPU France 

Type Tau Pr<Tau Tau Pr<Tau 

Zero Mean -0.83 0.3554 0.11 0.7172 

Single Mean -2.68 0.0804 -1.84 0.3618 

Trend -2.70 0.2396 -3.17 0.0931 

 

Appendix 26. Plot of the first difference of CAC 40 
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Appendix 27. Plot of the first difference of EPU France 

 

 

Appendix 28. Augmented Dickey-Fuller test for the first difference of CAC 40 

and the first difference of EPU France 

 

Augmented Dickey-Fuller 

 1. Difference CAC 40 1. Difference EPU 

France 

Type Tau Pr<Tau Tau Pr<Tau 

Zero Mean -5.28 <.0001 -9.14 <.0001 

Single Mean -5.27 <.0001 -9.19 <.0001 

Trend -5.29 0.0001 -9.16 <.0001 
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Appendix 29.  Ordinary least square estimation with first differences and a lag 

for France 

 

Appendix 30. Breusch-Godfrey Lagrange multiplier-test for the France OLS 

model residual with the first differences 

Godfrey's Serial Correlation 

Test  

Alternative LM Pr > LM 

AR(1) 1.9215 0.1657 

AR(2) 2.5021 0.2862 

AR(3) 3.4028 0.3336 

AR(4) 3.4052 0.4924 

 

Appendix 31. White test for the France OLS model squared residual with the 

first differences 

Test of First and Second 

Moment Specification 

DF Chi-Square Pr > ChiSq 

5 10.93 0.0528 

 

 

 

 

Parameter Estimates 

Variable Parameter Estimate Standard Error t Value  Pr>|t| 

Intercept 259.97882 42.53163 6.11 <.0001 

EPU France -0.72872 0.27928 -2.61 0.0098 

Lagged 1. Difference 

EPU France 

0.05179 0.28093 0.18 0.8540 

VSTOXX -10.61511 1.57503 -6.74 <.0001 

Applicability R-Square Adj. R-Square F Value Pr > F 

 0.2446 0.2322 19.75 <.0001 
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Appendix 32. Shapiro-Wilk test for the France OLS model residual with the first 

differences 

Tests for Normality 

Test Statistic p Value 

Shapiro-Wilk W 0.981461 Pr < W 0.0136 

 

Appendix 33. Plot of FTSE 100 

 

 

Appendix 34. Augmented Dickey-Fuller test with raw data for UK’s variables 

Augmented Dickey-Fuller 

 FTSE 100 EPU UK 

Type Tau Pr<Tau Tau Pr<Tau 

Zero Mean 0.05 0.6991 0.33 0.7801 

Single Mean -1.61 0.4781 -1.05 0.7334 

Trend -3.13 0.1023 -2.70 0.2378 
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Appendix 35. Plot of the first difference of FTSE 100 

 

 

Appendix 36. Plot of the first difference of EPU UK 
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Appendix 37. Augmented Dickey-Fuller test for the first difference of FTSE 100 

and the first difference of EPU UK 

Augmented Dickey-Fuller 

 1. Difference FTSE 

100 

1. Difference EPU 

UK 

Type Tau Pr<Tau Tau Pr<Tau 

Zero Mean -5.26 <.0001 -5.79 <.0001 

Single Mean -5.26 <.0001 -5.87 <.0001 

Trend -5.30 0.0001 -6.00 <.0001 

 

Appendix 38. Ordinary least square estimation with first differences for UK 

 

 

 

 

 

 

 

 

 

 

 

 

Parameter Estimates 

Variable Parameter Estimate Standard Error t Value  Pr>|t| 

Intercept 263.22981 47.44314 5.55 <.0001 

1. Difference EPU UK -0.33164 0.24760 -1.34 0.1821 

VSTOXX -10.39761 1.75622 -5.92 <.0001 

Applicability R-Square Adj. R-Square F Value Pr > F 

 0.1777 0.1688 19.99 <.0001 
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Appendix 39. Ordinary least square estimation with first differences and lag for 

UK  

 

Appendix 40. Breusch-Godfrey Lagrange multiplier-test for the UK OLS model 

residual with the first differences 

Godfrey's Serial Correlation 

Test  

Alternative LM Pr > LM 

AR(1) 5.8215 0.0158 

AR(2) 5.8276 0.0543 

AR(3) 6.3568 0.0955 

AR(4) 7.0428 0.1336 

 

Appendix 41. Breusch-Godfrey Lagrange multiplier-test for the UK GLS model 

residual with the first differences 

Godfrey's Serial Correlation 

Test  

Alternative LM Pr > LM 

AR(1) 0.0029 0.9572 

AR(2) 0.0033 0.9983 

AR(3) 0.7176 0.8691 

AR(4) 1.7212 0.7869 

 

Parameter Estimates 

Variable Parameter Estimate Standard Error t Value  Pr>|t| 

Intercept 271.28334 47.25253 5.74 <.0001 

1.  Difference EPU UK -0.25640 0.24896 -1.03 0.3044 

Lagged 1.  Difference  

EPU UK 

0.47299 0.24763 1.91 0.0577 

VSTOXX -10.71781 1.75113 -6.12 <.0001 

Applicability R-Square Adj. R-Square F Value Pr > F 

 0.1949 0.1817 14.77 <.0001 
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Appendix 42. White test for the UK GLS model squared residual with the first 

differences 

Test of First and Second 

Moment Specification 

DF Chi-Square Pr > ChiSq 

9 16.69 0.0538 

 

Appendix 43. Shapiro-Wilk test for the UK GLS model residual with the first 

differences 

Tests for Normality 

Test Statistic p Value 

Shapiro-Wilk W 0.9752 Pr < W 0.0021 

 

Appendix 44. Plot of FTSE MIB 
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Appendix 45. Plot of EPU Italy 

 

 

Appendix 46. Augmented Dickey-Fuller test with raw data for Italy’s variables 

Augmented Dickey-Fuller 

 FTSE MIB EPU Italy 

Type Tau Pr<Tau Tau Pr<Tau 

Zero Mean -1.40 0.1506 -0.88 0.3349 

Single Mean -1.92 0.3211 -3.41 0.0121 

Trend -2.24 0.4647 -3.39 0.0565 
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Appendix 47. Plot of the first difference of FTSE MIB 

 

 

Appendix 48. Augmented Dickey-Fuller test for the first difference of FTSE MIB 

 

 

 

 

 

 

 

 

 

 

Appendix 49. Ordinary least square estimation with first difference for Italy 

Trend and Correlation Analysis for DFTSEMIB
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Augmented Dickey-Fuller 

 First difference FTSE 

MIB 

Type Tau Pr<Tau 

Zero Mean -4.99 <.0001 

Single Mean -5.03 <.0001 

Trend -5.01 0.0003 

Parameter Estimates 

Variable Parameter Estimate Standard Error t Value  Pr>|t| 

Intercept 1474.91317 397.48825 3.71 0.0003 

EPU Italy 2.68407 3.30302 0.81 0.4175 

VSTOXX -77.03472 12.07971 -6.38 <.0001 

Applicability R-Square Adj. R-Square F Value Pr > F 

 0.1897 0.1809 21.65 <.0001 
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Appendix 50. Breusch-Godfrey Lagrange multiplier-test for the Italy OLS model 

residual with the first difference and lag 

Godfrey's Serial Correlation 

Test  

Alternative LM Pr > LM 

AR(1) 1.2133 0.2707 

AR(2) 2.8549 0.2399 

AR(3) 5.5320 0.1367 

AR(4) 6.7721 0.1484 

 

Appendix 51. White test for the Italy OLS model squared residual with the first 

difference and lag 

Test of First and Second 

Moment Specification 

DF Chi-Square Pr > ChiSq 

9 24.77 0.0032 

 

Appendix 52. Shapiro-Wilk test for the Italy OLS model residual with the first 

difference and lag 

Tests for Normality 

Test Statistic p Value 

Shapiro-Wilk W 0.953528 Pr < W <0.0001 

 

 

Appendix 53. Plot of IBEX 35 
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Appendix 54. Plot of EPU Spain 

 

 

 

Appendix 55. Augmented Dickey-Fuller test with raw data for Spain’s variables 

Augmented Dickey-Fuller 

 IBEX 35 EPU Span 

Type Tau Pr<Tau Tau Pr<Tau 

Zero Mean -0.51 0.4918 -0.97 0.2961 

Single Mean -1.94 0.3143 -3.20 0.0221 

Trend -1.93 0.6375 -3.20 0.0869 

 

Appendix 56. Plot of the first difference of FTSE MIB 
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Appendix 57. Augmented Dickey-Fuller test for the first difference of IBEX 35 

 

 

 

 

 

 

 

 

Appendix 58. Ordinary least square estimation with first difference for Spain  

 

Appendix 59. Breusch-Godfrey Lagrange multiplier-test for the Spain OLS 

model residual with the first difference and lag 

Godfrey's Serial Correlation 

Test  

Alternative LM Pr > LM 

AR(1) 0.1467 0.7018 

AR(2) 2.2770 0.3203 

AR(3) 2.4045 0.4928 

AR(4) 4.8911 0.2987 

 

 

 

 

Augmented Dickey-Fuller 

 First difference IBEX 35 

Type Tau Pr<Tau 

Zero Mean -5.22 <.0001 

Single Mean -5.20 <.0001 

Trend -5.20 0.0002 

Parameter Estimates 

Variable Parameter Estimate Standard Error t Value  Pr>|t| 

Intercept 579.59044 111.20435 5.21 <.0001 

EPU Spain -0.00455 0.81146 -0.01 0.9955 

VSTOXX -23.48064 4.49792 -5.22 <.0001 

Applicability R-Square Adj. R-Square F Value Pr > F 

 0.1636 0.1545 18.09 <.0001 
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Appendix 60. White test for the Spain OLS model squared residual with the first 

difference and lag 

Test of First and Second 

Moment Specification 

DF Chi-Square Pr > ChiSq 

9 15.25 0.0843 

 

Appendix 61. Shapiro-Wilk test for the Spain OLS model residual with the first 

difference and lag 

 

 

 

 

 

 

 

 

 

 

 

 

 

Tests for Normality 

Test Statistic p Value 

Shapiro-Wilk W 0.982055 Pr < W 0.0164 


