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Summary

In this dissertation, we examine the phenomenon of economic uncertainty and we

are going to measure uncertainty using economic policy data that are performed by

the governments . Our aim is to highlight the response of the indices of uncertainty

in periods of economic crisis and generally in periods that the economic and polit-

ical system is facing a shock which brings fluctuations in the basic macroeconomic

and financial aggregates. We are going to estimate dynamic models(specifically

Vector Autoregressive models) in order to perform our calculations. We are em-

phasizing in the relationship between uncertainty and the basic macroeconomic

aggregates as they have been estimated in the US and in Europe, in order to

evaluate if they could be used as an efficient tool of interpretation of economic

phenomenons and trends. Finally, we produce an uncertainty index for the Greek

case based on the volatility of the Greek stock-market. We examine the relation-

ship between economic crisis and the economic uncertainty for the case of Greece

and how the Greek index responds in shocks of the indices of the US and Europe.

Keywords: Economic Uncertainty, Economic policy uncertainty, Macroeconomic

Uncertainty, Macroeconomic shocks, Greek uncertainty index



i

Περίληψη

Στόχος της παρούσας διπλωματικής εργασίας είναι να μελετηθεί η έννοια της οικονομικης

αβεβαιότητας χρησιμοποιώντας δείκτες για τη μέτρηση της αβεβαιότητας με βάση

την εκάστοτε οικονομική πολιτική που ακολουθείται από τις κυβερνήσεις. Στόχος

είναι να εντοπίσουμε πως αντιδρούν οι δείκτες μέτρησης αβεβαιότητας σε περιό-

δους οικονομικής κρίσης και γενικότερα όταν στην οικονομική και πολιτική πραγ-

ματικότητα εμφανίζεται ένα «σοκ» το οποίο έχει ως αποτέλεσμα να υπάρξουν δι-

αταραχές των βασικών μακροοικονομικών και χρηματοοικονομικών μεγεθών. Τα

βασικά μοντέλα που χρησιμοποιούνται για την εκτίμηση υποδειγμάτων είναι μοντέλα

῞ΑΡ (vεςτορ αυτορεγρεσσιvε μοδελς) . ΄Εμφαση δίνεται στην σχέση αβεβαιότητας και

μακροοικονομικών μεγεθών όπως αυτά έχουν μετρηθεί για την Αμερική αλλά και για

χώρες της Ευρωζώνης , στην προσπάθεια να αποτιμηθούν οι μετρήσεις της αβεβαιότη-

τας, ως αξιόπιστο εργαλείο για την ερμηνεία οικονομικών φαινομένων και τάσεων.

Επίσης, προχωράμε σε δημιουργία δείκτη αβεβαιότητας για την Ελλάδα βάσει του

χρηματιστηριακού δείκτη. Τέλος, μελετάται η σχέση αβεβαιότητας και οικονομικής

κρίσης δίνοντας έμφαση στο παράδειγμα της Ελλάδας και της ελληνικής οικονομικής

κρίσης καθώς και πως ο δείκτης αβεβαιότητας της Ελλάδας επιρρεάζεται απο σοκ

στους αντίστοιχους δείκτες της Αμερικής και της Ευρώπης.

Λέξεις κλειδιά: Οικονομική αβεβαιότητα, Αβεβαιότητα οικονομικής πολιτικής, Μακροοικονομική

αβεβαιότητα, Μακροοικονομικά σοκ ,Δείκτης αβεβαιότητας της Ελλάδας
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Chapter 1

Introduction

One of the most typical problems that we are facing in the economic world is

the decision making procedure. Everything is considered to be a matter of choice

which will lead in succession or in failure. The most important aspects that can

affect this procedure is the presence of uncertainty in the environment that choices

must be made. So, when we are focusing on economics, uncertainty is a crucial

factor that can affect the economy in different ways. Based on this, one of the

main goals was to try to measure this situation in economics in order to have an

empirical tool of defining the uncertainty level that an economy, or industry is

facing.

The most important tool that is measuring uncertainty is considered to be

the Economic policy uncertainty index which was produced by Baker, Bloom

and Davis(2015). They had produced a news-based index which was measuring

uncertainty be the articles of the top-selling newspapers of the US. Their index

was proven to be very efficient and their calculation were precise. Nowadays

they had extended their index which is measured for the European region and

for the ten stronger economies of Europe such as Germany, the UK etc. The

EPU index is considered as the most typical way of measuring uncertainty but

in literature we can find several alternative ways such as the works of Rossi and

Sekhposyan(2015) and Alexopoulos and Cohen(2015). Also Other recent works

1
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are suggesting different approaches of examination for uncertanty as Jurado et

al(2015) and Venetis and Salamaliki(2017).

In this dissertation we are focusing on measuring uncertainty in the Greek

economy which is suffering from a severe economic crisis in order to make im-

portant conclusions. We have used data from the Athens Stock Market and we

have produced a proxy index that is based in the log-range of the highest and the

lowest price of the index. We have used monthly data from 1997 to 2017. At first,

we have find the larger uncertainty shocks as they are highlighted in our index

and we have tried to give a historical background of the period they are spotted,

in order to explain in a better way the presence of increased uncertainty in these

periods. After this part , we have used our index in the EPU indices of the US

and the European region in order to estimate a dynamic model. The purpose of

this part was to examine the responses of one index to the other. Specifically, it

was important to observe how the Greek index is reacting in a shock of the US

uncertainty index or the EU index. Also it was interesting to observe how many

months the shock had an impact in the Greek index before it returns to normality.

Our examination has proven that Greek economic uncertainty index is highly

affected by uncertainty shocks in the other two indices of our work and especially

by the US index which seems to be the leading index which is causing fluctuations

to all the other indices when it is disturbed. This fact is a logical approach as

the American economy is certainly a leader in the global economy. It is typical

that according to our work even the European uncertainty index is interacting

significantly in a shock of the US index.

In the first parts of the dissertation there is a reference to the basic theoretical

background that can be found based on economic uncertainty in different aspects of

the economy. Furthermore,a reference in the work of Bloom(2009) is made, as his

work was a very important theoretical tool and had helped to measure economic

uncertainty. At the next column there is a literature overview of the empirical

ways of measuring uncertainty where it can be found the EPU index,which is our
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basic tool, but also other recent literature about the topic. In some of them we can

found alternative ways of calculating uncertainty. Finally, in the last part is our

empirical research where we have performed our analysis as it is summarized above

where we have introduced the Greek uncertainty index that we have produced.



Chapter 2

Theoretical Framework

2.1 Definition and types of economic uncertainty

In this section we are trying to define the state of economic uncertainty as a pro-

cedure of decision making and afterwards we briefly analyse the different types of

economic uncertainty that can be found in the global literature about uncertainty

in the economic world.

2.1.1 Definition of uncertainty

Talking about uncertainty in the economic life it is important to try to define

this situation that is described as economic uncertainty.Economics are facing un-

certainty when it comes on the decision making process which is the crucial part

of all economic activities.Moreover a series of unfortunate events can also cause

the same effect in the economy(e.g. The credit crisis of 2008). So,economic un-

certainty -as a decision making process- can be defined as: a situation where the

current state of knowledge is such that the consequences, extent, or magnitude

of circumstances, conditions, or events is stated as unpredictable.An alternative

definition could also be that economic uncertainty is the situation where the cur-

rent knowledge is such that credible probabilities to possible outcomes cannot be

assigned.Frank Knight (1921) defined uncertainty as peoples’ inability to forecast

4



2.1 Definition and types of economic uncertainty 5

the likelihood of events happening. For example, the number of items in my bag

as I work on this dissertation is uncertain – it is difficult for someone to define

an efficient probability distribution to identify it. Generally when we are talking

about such a state in economics we basically describe the disability to identify the

results that we will face, based on the knowledge that we are having.

Economic uncertainty, in the first glimpse is pointing on something negative

and unfortunate about the economic activities generally.However,if uncertainty is

manageable it provides the freedom of making new creative decisions.It is com-

mon that after such periods, innovative ideas and decisions have got credit of the

situation,reversing the negative effects of uncertainty into very profitable success

stories.On the other hand,there is not an implication that economic uncertainty is

something that we want to face,as the whole economic activity is facing a shock

which can have as a result dramatic consequences in many aspects of the eco-

nomic activity.It is more than clear that too much uncertainty is undesirable and

the most typical example was the attack of 11/9 where the whole economy of the

US facing this shock have recorded all the economic and financial indices in very

low levels.Economic uncertainty is generally introducing an unfortunate situation

in the economy and it is connected with decreased indices in all economic aspects

as it can be a first stage of an upcoming crisis or even the start of a period of

recession.

2.1.2 Different types of economic uncertainty

Uncertainty in the economics is examined in every aspect of economic approach.No

matter from what aspect it is examined one of the most typical problems that can

be fund during an economic study or problem is how the current circumstances

are introducing uncertainty at the upcoming future,and how such a period can be

faced. So,if we want to separate the different types of economic uncertainty we

are going to split them in the basic economic approaches that are introduces in

the economic theory. Those are Microeconomics,Macroeconomics and Finance.
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Uncertainty inMicroeconomics is focusing on the the expected utility theory

which is based on how utility can be affected by entering a lottery or not.It is a

method which is calculating the expected value that we will get if we gamble

and if not ,based on the circumstances that we are facing at the time of the

lottery, which is the uncertainty factor. This is because in a lottery we cannot

predict precisely what the results will be.A general description of microeconomic

uncertainty is also how a company or a consumer can increase the its utility by

entering a procedure which is uncertain if the results will be positive or negative

for the individual.Also,the activity in the labour markets is likely to experience the

effects of uncertainty. Bloom (2009) in his working paper suggests that uncertainty

can lead the companies to postpone hiring or firing decisions. Also uncertainty

can affect the workers making them less willing to seek for new jobs,something

which could impact on productivity growth through less efficient matching of

skills to jobs (Lazear and Spletzer (2011)).Micro uncertainty can be studied also

in different levels: industry,firm or company ,even in individual product level.Here

we observe that in every level, the tendency of uncertainty to rise is in periods

of recession (Bloom 2009).A highlight of such a research was given by Berger

and Vavra(2012) where they have proven the volatility of individual prices in

their published paper where they have analysed 10,000 products and their price

changes -typical products as a bottle of coke- and have proven that the prices were

50% more volatile in periods of recession in the economy. This kind of economic

uncertainty will not be analysed further in this dissertation.

Another important aspect is the Macroeconomic uncertainty which is one

of the basic aspects of our research.The latest years we are facing the perfect

example of economic uncertainty which was the result of the strong economic

crisis that has afflicted the Western world and especially Europe.All the macroe-

conomic aspects of the economy had been through a great shock leading them in

severe changes in order to make the economic system viable.Practically,the basic

macroeconomic indices like the GDP,employment,investments and government ex-
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penses,are very sensitive in uncertainty shocks which are tend to depress them, as

well as,the economy generally.Such shocks can be endogenous reflecting obstacles

inside the economic system that have appeared ,or exogenous like for example the

Oil crisis in the 1970s.Another example that we have to refer to, is the uncertainty

caused by the economic crisis in the the countries of southern Europe have led the

average salary in an important decrease.Furthermore,the unemployment rate have

reached record high levels ,bringing up a social problem for this countries, except

the economic one that they had to face.Moreover,the macroeconomic uncertainty

must be handled by the governments.This practically mean that it affects the

policy that is going to be applied .In general the volatility of stock-markets,GDP

growth rate ,exchange rates is observed to have a tendency to increase in recession

periods. It can be assumed that most of the macro indicators that reflect a situ-

ation of uncertainty,seems to react countercyclical (Bloom 2009). The economic

policy uncertainty is a common topic of research the recent years and there have

been several indices introduced in order to count this phenomenon,where EPU

index(Economic policy uncertainty index) which was introduced by Baker,Bloom

and Davis(2015) as a way of measuring the economic policy uncertainty.It will be

an extend analysis in this index at an upcoming section.

The last type of economic uncertainty that is referred in the literature is the

financial uncertainty.Finance is highly connected with macroeconomics but be-

cause of some different reactions that are observed in the financial world and the

stock markets, in periods of uncertainty,it is referred as a separate part. As we

have already mentioned uncertainty causes fluctuations in the economic world

which affect the investments and the stock markets.In such condition, it is com-

mon to observe a widening of credit spreads,decrease the pricing of financial assets

and increasing the credit risk for every new investment.Uncertainty shocks can be

summarized in the financial theory by using the definition of uncertainty that the

Financial Times have mentioned in order to describe this situation to aspirant in-

vestors:"A situation when what will happen in the future is likely to change, often
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in a way that is bad.".Commonly,under such circumstances risk averse investors are

keen on reducing the money they invest on risky assets because on the increased

systematic risk in the market.The stock-market is surely the most sensitive aspect

of the economy to uncertainty shocks as it reacts rapidly to such changes and it

reflects the level of dissaray in the economy.Also,under that circumstances it is

common to highlight an increase in the tendency to pay for insurances for the

investments that are taking place even in a higher price than the expected(risk

premium).Another important statement that we are making is that uncertainty

is the reason that insurance market exists as it has introduced a way of secur-

ing the investments in the possible fluctuations of the market.This is because an

insurance as an asset is negative correlated with the asset’s, that we have paid

insurance for, return.So,if the asset is efficient the insurance return is basically

zero.However,if the asset’s value starts to decrease,automatically this mean that

the return of the insurance is starting to increase as it works as a compensation of

the lost value of our asset.Financial uncertainty based on the observed volatility

of the stock-markets and bond-markets are the most typical evidence of the effect

that phenomenon can have in a very short time at the economic system.

Those are the basic approaches that uncertainty is examined in the economic

world and it is clear that it affect each one in a different way.Generally we can

highlight some basic assumptions that typical people are making when we are

facing a period of economic uncertainty which summarize the results of such an

occasion in the economy.

• Expected raise of unemployment

• Possibility of a decrease in the exchange rate-devaluation of the currency

• Predictions of an increased inflation rate

• Danger of negative economic growth-period of recession

• Minimization of investments
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• Possible government’s disability to borrow capital from the market in order

to pay its obligations.

An interesting fact,also, is that long literature has pointed out that in the so-

called developed regions as North America and Europe the volatility of GDP

growth,exchange rates and stock markets is lower than is the regions of the de-

veloping world as Africa or South America something which is the basic mate-

rial of study of the World Bank’s 2013 Development Report “Risk and Oppor-

tunity”. However,uncertainty from the preliminary economies until the modern

world nowadays has affected the structure of organization that was followed and

has led into great economic growth some of the times as it has pop up innovative

ideas during the process of dealing with it. So,we are assuming that there is a

severe need to examine uncertainty and its effects on the economic world and also

it is important to count and run a process of quantification of this phenomenon.

2.2 An overview of uncertainty

In this section we are focusing on the basic ways that uncertainty can affect the

economy in typical procedures that are performed daily in the markets, where

companies and investors are including, making our examination of uncertainty

more thorough in practical terms. One of the first references of modelized effects

of uncertainty in the investments for entrepreneurship was the former chairman

of the Federal Reserve of the US, Ben Bernake. Bernake’s work suggests that

the macroeconomic factors that determine the tendency of a firm to make an

investment or not is very sensitive to factors like :

• Entry of new technologies in the industry they participate

• Unpredicted changes in the price of the energy sources e.g. oil price

• Changes in exchange rate

• Changes in fiscal policy and taxation
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All the factors above are creating a financial climate that is riskier for the

firms to continue with the possible investment they could have scheduled to do

and put them on hold. The effect of the factors mentioned above is clearly more

intense when we have to handle long-term investments where the cost to reverse

them is really high, making it economically-prohibited for the firm to do so.This

financial phenomenon is summarized with the term Irreversible investments.

The cost of an investment of this type is not possible to be recovered once it is in-

stalled. This kind of restriction we can see that truncates negative investments.As

Bernake suggests "The threshold return which characterizes an irreversible invest-

ment has a tendency to increase with circumstances of uncertainty". Irreversible

investments are valued and interpreted by using certain methods called "option

pricing techniques".A simple example of an irreversible investment that most of

the people are doing is buying a car. A car is an investment for the individual

that has a big cost and if it is proven wrong as a choice,the cost the it faces is

too high as if we choose to sell it the value of the car is seriously decreased . By

extending our horizon to firms and government we can understand the seriousness

that is upon such investment with the characteristics that we have mentioned

above,so,the firm or the investor is forced to enter a procedure of identification

of the level of the uncertainty that is highlighted in the economy ,or sometimes

the level of uncertainty that is discussed in each firm individually,based on how

much they conform with the new technologies and innovation.According to recent

researches firms and investors can buy time in order to make a more orthological

and less riskier choice,selecting more information for the current circumstances

that are spotted in the economy and the market. However, this delay must be

evaluated as the postponed investments can bring more profit to the investor if it

is proved to be the correct choice, or bring extra cost if the decision of buying time

until the investment was wrong. This valuation can vary for the firm (or investor)

based on the uncertainty level that they are aware of.Based on this assumption we

observe that firms are willing to postpone their investments and gather as much
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new information as they can,in order to decrease their level of uncertainty, if they

evaluate the potential return of this action to be high.

It is clear that the importance of uncertainty and its role in every day ac-

tions and decisions that must be made,in the investment world, have forced he

economists to seek for a way to calculate this phenomenon. At first, we have to

mention how uncertainty can be practically measured through actions that firms

commonly do in such occasions. So, the liquidity that a firm is having as it is

reflected from its balance sheet is a hint in order to make some important as-

sumptions about the level of uncertainty it faces. Generally, firms tend to keep

more cash in periods of economic uncertainty. This money in other periods are

used for investments commonly as the firm has to decide if they want to spend

their cash and cash equivalents on new investments. If the expected return of an

investment is believed to be higher by postponing their investments in order to

get further information it reflects a sense that the macroeconomic environment is

uncertain, at he current time, for such decisions.In that case the firm will keep

more cash in order to make the investment when it is believed that there is less

systematic risk in the economy. So, we can practically measure uncertainty be

the cash flows that the companies are recording as it they call reflect how risky is

the economic environment at the current time. There are also other methods of

measuring economic uncertainty as the financial index VIX (or CBOE’s Volatil-

ity Index) ,which is 30-day measure of near-term volatility conveyed by S&P 500

stock index option prices.However,the most common way of measuring economic

uncertainty and the way it influences economic policy, was introduced by Bloom,

Baker and Davis(2015) in the their research paper "Measuring Economic Policy

Uncertainty", where they first use the EPU index as a tool of recording uncer-

tainty.Further analysis of this method will be in a next section.
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2.3 Bloom’s approach

One of the most important publications about the phenomenon of economic un-

certainty was the approach of Nicholas Bloom in 2009 "The impact of uncertainty

shocks" , where he has run a procedure of modelizing economic approach based on

the single firm and how it affects its operations the uncertainty shocks that it suf-

fers.Also he focuses on costs that come up as the cost of adaptation for labour and

capital during such circumstances.Bloom is using a model where he had include

a serious uncertainty shock in order to observe how it will affect the economy.

The results are highlighting a rapid decrease in the first few months on employ-

ment, productivity rate and the product of the firms, generally. However, when

the uncertainty is stating to fade,firms are reversing their attitude by hiring again

creating an increased demand for labour. Also,they leave behind the wait-and-see

attitude that the have adopted in periods of high uncertainty and start again to

perform investing operations. Also, the productivity rate starts again to increase

and we can interpretate that as a result of the reallocation of the resources that are

used by the firms. Generally, it is proven that firms are having a tendency to pause

investing and fire workers when they are facing really pessimistic prospects about

the future. On the other hand, they are hiring and invest when the prospects are

optimistic. In the stages between those two outliers are believed to maintain the

firms in a stage of stability where their hiring and hiring is scaled.

Generally, firms are operating near their hiring and investing limits and its

is depended on the circumstances of the economy whether they will change their

attitude or not. For example if the experience a small positive shock their are

showing a tendency to slightly increase their investments or even hire. But, if the

face a small shock with expected negative affection they are observed to follow

a wait-and-see tactic. It is proven that in uncertainty conditions the economic

factors are tend to be more cautious about changes that are observed in the system

and postpone their actions, waiting to understand how intense the shock will be.
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Bloom in his research had tried to examine the above second-stage effects of

uncertainty shocks. He focuses on the importance to identify the shocks that force

the firms to change their attitude,which are referred as the first-stage shocks of

the uncertainty shock that is occurred in the economic system.In that way we can

spot how the shock is changing the orientation of the firms’ actions and lead them

to the second-stage effect.However,the two stages are most of the times completely

different.The first-stage shock,which is modelized and analysed thoroughly in the

literature is reflecting the negative effect of the uncertainty shock for the economy

and the firms.However,Bloom is highlighting the second-stage effect where the

economic system recovers and the demand for several resources in high. The

research that had been made about this secondary effects is at a primary stage

and there is not a modelized version to calculate them. It is very important for the

procedure of policy making to identify the effects of the larger first stage effects

and the temporary effects of the second-stage effects of the shock.

The importance of the work of Nicholas Bloom can be summarized in other two

basic topics: Firstly, he has examined a simulation of the uncertainty shock effects

by decreasing some of the economic factors that are sensitive like the salaries, the

prices at the market and the interest rate. The results prove, that in short-time,

the affection in the system is intense and disturbs the balance of the economy.

This is explained because of the sensitivity that characterizes the firms in volatil-

ity of the prices under such conditions, especially if the uncertainty intensity is

not decreased until the second-stage effects of the shock.Furthermore,if the uncer-

tainty conditions are not fading, the firms are having a tendency to ignore changes

in policy (basically credit policy) and is difficult to face the phenomenon even by

making structural changes of policy. Secondly, Bloom’s attempt to include in a

model the two basic costs of adaptation that the economy is facing was innova-

tive.The two costs are the cost of adaptation of labour and the cost of adaptation

of capital. Until,his work the literature was examining those two factors sepa-

rately. In order to calculate them and face the identification problem he is using
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a method based on the tendency of the firms. His results are suggesting that

the important and efficient condition that reflects the real economy is only the

only cost of adaptation that is referred to the capital. On the other hand, cost of

adaptation of labour seems to be a a not realistic approach.

The most important achievement of this work was that Bloom was his quan-

tification of factor as the volatility that is observed in uncertainty conditions, that

had been already mentioned before but haven’t been calculated. So,he has per-

formed two innovative procedures of handling with economic uncertainty shocks.

Firstly,Bloom have examined thoroughly the combination of adaptation cost for

capital and labour in order to identify the dynamic relationship they are having

with factors as productivity rate,employment,investment and the production pro-

cess. Furthermore,as it is already mentioned he has introduces the examination of

volatilities, that are highlighted in uncertainty conditions, as a stochastic process.

This make the observation of the shocks and their impact easier to be recorded,

as well as, to examine how frequently they appear in the economy.

Finally, in his work it is suggested that if the second-stage uncertainty shock

brings a serious decrease in productivity rate,employment and investments, there

is an alternative approach of the first-stage shock which lead to recession. Gener-

ally,it is believes that a shock in the productivity rate of the economy should not

be the result of a recession. Recessions ideally are periods with high rate of uncer-

tainty but not other shocks the the economy would suffer from such a situation. If

it was so we could combine the uncertainty with the theory of the economic circles.

Generally, Bloom has try to introduce a method to identify where the economy is

facing shocks that affect negatively the productivity rate. His work was the basic

tool for further examinations of uncertainty as a stochastic procedure , with the

most important one the EPU index by Baker,Davis and Bloom(2015) .



Chapter 3

Empirical Approach of Measuring

Economic Uncertainty

In this part of the dissertation and before we continue with our own empirical

analysis it is important to highlight the basic literature that is dealing with the

similar topic that we do.Those are going to be our basic tool in order to continue

with our own measurements in the upcoming sections. Firstly, we are examining

the relationship between uncertainty and economic policy. Secondly, we are going

to analyse the basic way of measuring economic policy uncertainty which is the

EPU index which is going to be the basic tool of our study.At the next part we are

going to make some basic reference to alternative techniques, that are included in

the literature,of measuring uncertainty in the economy.Moreover,we are examining

the relationship between uncertainty and economic policy. Finally,there will be a

brief analysis in some important published articles which led to the development

of this procedure ,making an exclusive reference in the publication of Bloom in

the Econometrica magazine in 2009, and its impact.

15
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3.1 The relationship of uncertainty and economic

policy

Uncertainty shocks is a factor that influences in a critical way the decision mak-

ing of the politics.The policies that are going to be applied by the government

are differentiated in periods of uncertainty not only economic,but also national

or even social uncertainty. The majority of the uncertainty shocks that had been

recorded the latest years in the developed world had a massive impact on the way

that policy making were carried out.Politicians are highly concerned on uncer-

tainty in order to plan their policy so it could be as much efficient as possible. A

typical example of the impact of uncertainty shocks was the survey that was done

by the Federal Open Market Committee during the credit crisis in 2008 in the

US,where most of the participants answer that the uncertainty that surrounds the

economy and its prospectives, is making them reluctant to invest. Consequently,

they are postponing their investments,waiting for the economy to roll and make

their moves in a more secured environment where the risk, which is implied by the

circumstances of uncertainty, will be decreased (Bloom,2009). Furthermore,a sim-

ilar effect had been observed after the attacks of 9/11 where the investments were

pushed to be put on hold until the uncertainty that was brought by this tragic

event ,would show how it has practically affect the structure of the economy.The

attacks of 9/11 in the US cannot be mentioned as a cause of just economic nature

as it has spread upon the developed world political,social and security uncertainty

and it highlights how all this aspects are connected with the economy and how

important is for the policy making procedure by the government.

All the examples of uncertainty shock, plus many others like the assassina-

tion of JF Kennedy or the bankruptcy of Lehman Brothers,are having severe

results in the economy, as in period of uncertainty we observe that the profit of

the firms is considered to be decreased as expenditure of the customers is de-

creases,too. Also,we have a rise of the unemployment rate ,in the most intense
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uncertainty shocks, which reflects the negative environment that has been created.

Another,recent way that uncertainty and policy are related is the Brexit that was

decided ,separating Britain from the European union. In figure,one we are using

the EPU index in order to observe how uncertainty had risen after the decision of

Brexit.

Figure 3.1: United Kingdom’s EPU including
Brexit.(Source:policyuncertainty.com)

As it is highlighted in the graph above it is clear that the political decision

that has been taken to break the bond between the UK and the European Union

,has driven the EPU index in a record high values.The measurement of economic

policy uncertainty after Brexit is greater even the one that is observed in European

crisis some years before. Considering this we can easily assume that uncertainty

and policy are connected with a strong bond and that is the reason that they are

studied together in many researches as the one has immediate consequences to

the other. In the empirical research that is using the same method of modelling

of economic uncertainty ,which is Vector Autoregressive Models (we are going to

refer to this method analytically in a next section) in order to calculate the first
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stage effect.It is highlighted that uncertainty shocks are having a real impact on

the economy,as it reduces the recovery of employment,production and investments

up to 3 quarters. The second stage effects are under research at the current time

and have not been modelize until now,even if they have a strong impact on the

whole phenomenon of the uncertainty shock.

3.2 The Economic Policy Uncertainty Index

In order to examine further the economic policy uncertainty it is crucial to in-

troduce a tool which is going to measure this notion .The most typical way

of measuring economic policy uncertainty is the index created by Baker,Bloom

and Davis(2015).It is important to identify the approach they had used in or-

der to create the EPU index which was an innovative method of examining such

events.So,their index was based on the top-10 selling newspapers of the US and it

reflect the how frequently there is a combination of the following 3 categories of

words:

• Economy or Economic

• Uncertainty or Uncertain

• one of the following policy terms:congress, deficit,Federal Reserve, legisla-

tion,regulation or white house and their variant(e.g. The Fed)

If the frequency, of a combination of worlds included in this 3 categories,is high

then the EPU index is rising, implying that in the specific period that we record

this result there is a situation of increased economic policy uncertainty. This index

is based on the records of the newspapers from the 1985,from when they have been

digitalized, until now,creating a long enough period of examination. In graph 3.2

we can see the EPU index and the events that caused the uncertainty shocks of

the US.
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Figure 3.2: United State’s EPU including the event behind each uncertainty
shock.(Source:policyuncertainty.com)

Their approach of measuring the economic policy uncertainty is also examined

thoroughly and in 3 different approaches:

• Back in time

• For all the countries

• For specific areas of policy-making

This thorough point of view that is presented by the EPU index in order to make

an interpretation of economic policy uncertainty has made this index on of the

most useful and precise tool that can be found in literature. The empirical model

that they use in order to highlight the impulse of each of the uncertainty shock is

a VAR model (Vector Autoregressive model), a typical method of modelizing such

data which is giving the most precise estimation of the examined conditions.

Their action is continues the recent years as they have created uncertainty in-

dices, based on the same methodology, for the most of the strong countries,in term
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of economic power,making it possible for countries that are not having a specific

measure for uncertainty to record their one results about this specific circum-

stances. In fact,the ability to handle a measurement of economic uncertainty has

helped these economies to face the upcoming uncertainty shock more accurately.

However,one of the first possible problems that could lead into biased results,is

the fact that most of the newspaper, which were the database that was used to

create the EPU index, are influenced by different political party and they may

came up with results about uncertainty that do not much in the periods of time

they are highlighting as an uncertainty shock. In order to prove that the results

of the index are accurate the creators of the index had test their results in several

ways.Firstly,they have compared the EPU index with other ways of measuring

uncertainty,basically stock-market indices like VIX which are reflecting volatility

in the stock-market . Secondly, Baker,Bloom and Davis with the assistance of

students of the university of Chicago had run a specific experiment in order to

test the accuracy of the results. Employees after been involved in a procedure of

training,in order to be familiar with the topic, have been putted to read carefully

12.000 articles of newspapers that were chosen randomly. They were supplied

with a manual and weekly discussion were organized.Their aim was to highlight

the articles that are are related to economic policy uncertainty,in the way that

it was examined. Afterwards,the results of the individuals was correlated with

the results that the computer has given, for the same articles, automatically.The

result of the experiment had proven a high,positive correlation of the humans

made index and the automatic al index that is created by the computer that is

scanning the newspaper for the keywords. Specifically, the annual correlation of

the two results for the period 1900-2010,was measured to be 0,93.Furthermore,in

quarterly results we are observing a correlation of 0.83. Both measures are highly

correlated which means that the accuracy of the index is really high.

Another proof of the accuracy of the economic policy uncertainty index is

that they have run the same procedure for after splitting the newspaper based
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on the political parties that influence them. The result were pointing that the

EPU index after the split is not seriously differentiated from the general EPU

index,implying that the accuracy of our measurements is not endangered by the

different political parties and the influence they are having on different newspapers.

A great test of the validity of the index is the fact that periods that are observed

with uncertainty by the EPU index ,are matching with the periods that suggest

the existence of uncertainty in different ways of measuring by official government

organization and official data(e.g. Data from the Bank of America-The Fed.)

Finally, the EPU indices that have been created,have the acceptance of the market

as many official organization are using the data and the measures of the index as

FRED or Bloomberg in order to complete there operations and be competitive in

the market.The use of the economic policy uncertainty indices by the market is

highlighting their accuracy ,making them a valuable tool.

The EPU index is considered as the most precise method of calculating uncer-

tainty in terms of economic policy and it has been spread quickly.From,the starting

measurement including the US as mentioned above, we observe that nowadays we

are having calculation for 11 countries. Most of the data are monthly for the new

countries that had been studied through the same procedure in order to produce

the index. Only for the US and the UK we have more analytical data that are

based on daily observations. The latest working paper of Elif C Arbatli , Steven

J Davis , Arata Ito , Naoko Miake , Ikuo Saito is running the same procedure in

order to calculate the EPU index for Japan.

3.3 Alternative empirical Approaches for Eco-

nomic Uncertainty

In this section we are summarizing some of the most important researches that

have been made about the economic uncertainty and how it can be practically

calculated. Economic uncertainty is a common theme of investigation the latest
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years and we can find several references about methods of identifying it ,or even

calculating the phenomenon by using alternative ways from the EPU index that

we are referred to before. However, in this dissertation we are not going to refer

to all of the approaches but we have highlighted those that are considered to be

the most important ones.

3.3.1 The approach of Alexopoulos & Cohen

In 2015 it was published the work of Alexopoulos & Cohen: "The power of print:

Uncertainty shocks, markets, and the economy" .They have run a procedure of

measuring uncertainty by creating a new indicator of measuring both policy un-

certainty specifically and economic uncertainty in a more general approach. They

had used texts published by the top-selling and objective newspaper in the US ,

the New York Times in order to produce their indicator. Using this method their

aim was to identify the uncertainty shocks and their impact in three different an-

gles . Firstly, they observe possible changes in the level of economic uncertainty

in the period of 1987-2007 in the US. Secondly, they have tried to explain the

role of policy to these changes in uncertainty levels and thirdly they have tried to

identify the effect of uncertainty shocks in some basic aspects like the economy in

general,the equity markets and the economic circles.

Their procedure includes 6 indices which are examining the effect of uncertainty

shocks separately, as 3 indices are focusing on general economic uncertainty, based

on their data, and the other 3 indices are focusing on the uncertainty shock and

the policy uncertainty that it causes. Afterwards, in order to have their conclu-

sions they use the EPU index that is made by Baker,Bloom and Davis(2015) in

order to test their results and come with the conclusion that both types of uncer-

tainty (economic and policy uncertainty), are leading the economy to recession.

Specifically, when the economy faces a great uncertainty shock (in their study

they had used the attacks of 9/11 as an example of shock) we observe a reduction

of the product of the economy up to 4,5%. Furthermore, other macroeconomic
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factors are decreasing as,for example, the employment which is decreased up to

2,2% and the tendency for investments which also record a negative rate which

can be recorded up to -9,3% depending on the intensity of the shock.The empirical

model they had used to make their estimations is a VAR model which reflects the

impulse of the shocks in the factor that are examined.

Then,in order to record how the two different types of uncertainty(economic

and policy uncertainty ) influence the volatility of the stock market,they have used

a GARCH (Generalized Autoregressive Conditionally Heteroscedastic) model to

make their calculations. The results suggest that a rise in the uncertainty level will

lead to increased volatility of the stock-market,as this situation tend to decrease

the stock-market index. It is proven that when uncertainty shocks are included

in the estimation, the results of the GARCH model are statistically significant ,

proving that the research is based on a correct approach of examination.

3.3.2 The alternative aprroach of Jurado, Ludvigson and

Ng (2015)

The new approach that was introduced by Jurado, Ludvigson and Ng (2015), had

examined uncertainty and macroeconomic activity. According to their publication

their is not objective way in order to measure the economic uncertainty. They are

focusing that the way that we have measured economic uncertainty until now is

based on indices which refer to the volatility of the stock-markets, the dispersion of

the profit of the companies, key-words in newspaper and other magazines, forecasts

for the upcoming activity and much more. However, it is proven that many of this

economic measures can record variation even in periods that is not suffering from

uncertainty. It is easy to use those measures as they are easily observable and

easy to record but it is not sure that they are reflecting the levels of uncertainty

indeed.

For example the volatility that can be recorded for the stock-market might not

be based on the uncertainty in the economic system, but it could be explained
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by the passage of time which is typically affecting the stock-prices. So, Jurado,

Ludvigson and Ng in order to make their index are focusing basically on the

economic choices that are reflecting if the economy has turned less predictable

than before and not the volatility of some financial indices. In order to succeed

this they have used two basic databases.The first one is based on monthly data

including macroeconomic and fiscal indices. The second one is using quarterly

data about the profit rate of the companies. Their index is highly differentiated

with the other uncertainty indices and the most characteristic example is the fact

that this index is highlighting only 3 revere macroeconomic shock in the post-

conflict period of the US. We can understand better the differentiation of this

index compared to others if we see that in the work of Baker,Bloom and Davis and

their uncertainty index we can spot 17 spots of high macroeconomic uncertainty

in the the same period. Their estimations are suggesting a dynamic correlation

between the economic activity and the economic uncertainty as described in their

index. Also, they had proven that uncertainty based in monthly data is reacting

anti-cyclical and is a better tool to measure uncertainty in period of recession,

than the other indices. The index they had produced is a typical way that we

can use in order to evaluate a DSGE (Dynamic Stochastic General Equilibrium)

which may can include volatility shocks. It is generally helpful in order to create

indices that are used fore assistance(helping indices).

3.3.3 Rossi and Sekhposyan(2015)

The work of Rossi and Sekhposyan (2015) have introduced an alternative approach

for measuring economic uncertainty. The main idea of the index is similar with

the one in the work of Jurado, Ludvigson and Ng (2015) and it is based on the

level of predictability of the economy. The index they had introduced is based on

the unconditional likelihood of the observed results. In order to be more specific

the index can be summarized as to be the percentile in the historical distribution

of the forecasting errors that are highly correlated with the forecast error that it
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is calculated in its statistics. The index’s main idea is based on the possibility

of some situation to become reality. Furthermore,its statistical nature, as it is

described as a measure which calculates the distribution of uncertainty shocks,is

making it more precise as the uncertainty level is measured with odds. Also, we

can observe easily whether the uncertainty level is having a trend to increase or

decrease.

Very important for such an index is the variables that are going to be used in

order to examine the uncertainty levels. In their work Rossi and Sekhposyan had

chosen to use some of the most typical macroeconomic measures which describe

the business circle as for example the GDP.

Their work is differentiated by other works based on measuring uncertainty

for specific reasons. Firstly, they are focusing in the uncertainty based on the

expected result of the circumstances in the economy. Secondly, when most of the

other indices are focusing on the variance of the forecasting errors,their approach

is a supplementary one for measuring economic uncertainty.In fact their approach

is the only one which is allowing the presence of asymmetry when all the other

are based on their symmetry. Finally,we can say that their work is based on

the realized distribution of the forecasting errors,based on the uncertainty that

is reflected by the sample but also by the estimated coefficients when we use an

econometric model. Their work is highly correlate with other latest literature as

Segal et al. (2015) which are suggesting to differentiate positive and negative

uncertainty shocks based on the volatily of the high-frequency data.

3.3.4 Other important literature

Except the above literature that we had already mentioned we can highlight a

couple of very important works that are examining economic uncertainty from

very interesting aspects.

The first one is the working paper of Venetis & Salamaliki "Transmission

chains of economic uncertainty on macroeconomic activity: New em-
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pirical evidence" (2017) .In their work they are examining the macroeconomic

impact of uncertainty in another way. They have chosen to use 3 proxies of eco-

nomic uncertainty based on US data,the JLN macro uncertainty index by Jurado,

Ludvigson and Ng (2015),the EPU index by Baker,Bloom and Davis(2015) and RS

uncertainty indices by Rossi and Sekhposyan(2015). They had estimated dynamic

models and they are examining the causality in several horizons. Their aim is to

investigate whether the indices are capable of making predictions about economy

and its activity. They had used transmission chains that in US are the way uncer-

tainty is affecting the macroeconomic measures and what are the prospect for the

future activity based on the economic uncertainty.They suggest that macroeco-

nomic uncertainty can be a helpful tool in order to make forecasting for important

macroeconomic aggregates for different horizons. In their two measures for eco-

nomic uncertainty they had based their calculations in typical macroeconomic

aggregates as industrial production and consumption. Furthermore, in their re-

search they had included investment and employment rate in an indirect way,

including a time-delay. The ability to make predictions by using macroeconomic

uncertainty for its aggregates was measured to be statistically significant through

the different horizons.The most significant effect is observed in downside uncer-

tainty, even if both downside and upside are statistically significant, as proven.

It is proven in their work that most typical index for measuring uncertainty, the

EPU index, considered to be weak for forecasting.

The second work that is playing an important role in measuring uncertainty

is the work of Brogaard and Detzel(2014) which had chose to use the Economic

policy uncertainty index(EPU) in order to run a procedure of forecasting for the

excess of the stock-market returns in log values. It was proven that an EPU

shock is having influence on the volatility of the market indeed, as it was highly

correlated with the abnormal returns as they were summarized in the forecasts for

a 3 months horizon . Also they had try to find the association of EPU with the

beta of some specific portfolio’s that were included in their research. It was proven
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that the portfolio that has recorded the largest value in the EPU index(affecting

its beta) had underachieved compared with the lowest one in a year horizon. We

can easily understand that in this work it is proven that an economic uncertainty

index such as the EPU can be an important factor in order to describe the risk

for financial equities that are exchanged in the the stock-market.



Chapter 4

Empirical Research

In this part of the dissertation we are going to perform our own examination

on uncertainty for a specific background. Our main goal is to measure uncer-

tainty for one of the most interesting economic cases of the recent years,which is

Greece. Greece is the most typical example of the effects that an economic crisis

as the harsh economic crisis, which has taken place in the western world the recent

years(from 2008 until nowadays).Our aim is to try to make some important con-

clusion on how economic uncertainty has affected the country’s stability or even

to identify if the uncertainty index, that we are going to make , could have given

a forecast of the economic crisis that the country is suffering. Furthermore,we

are trying to identify the uncertainty shocks that are spotted in our index are

influenced by a global economic shock that had affected the global economy or ,at

least, a whole region. After doing so we are going to compare our results with

the results of the EPU index which was produced by Baker,Bloom and Davis, for

the US and for Europe in order to observe if an uncertainty shock in one of the

them has an impact in Greek index,too.In order to do so we have used a VAR

model(Vector Autoregressive model ) in order to measure the impulse response of

each variable of our model in order to come out with important conclusions about

our research.

28
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4.1 Uncertainty Proxy and Data

For performing our research the main problem was the data that we could use in

order to make our uncertainty index. Data that can be used in order to make

an EPU index based on the methodology that Baker,Bloom and Davis(2015) had

introduced,are not available in Greece and that led us in an alternative way of

measuring uncertainty and ,of course, the use of different type of data. So, we

are using financial data which are going to give us a proxy of uncertainty index

for the Greek region,which is based on data that can guarantee that is will be

efficient enough in order to record important conclusions about the case that

we are studying. The data that we are using are based on the Athens stock

market(ASE),drown by the official site of the market. Specifically, we have

monthly data of the ASE index from January of 1997 until June of 2017 and we

are using the highest price of a stock that has been recorded in the current month

and also the lowest price of the stock that we are having in the same month. The

reason we are using the highest and the lowest prices, is that our uncertainty index

is going to be based on the range of this two prices for every month that is included

in our data. Generally,the range between the peak price and the lowest one is a

common proxy of the uncertainty level that is taking place in the stock market

and generally in the economy. The fact that the index open price and close price

might not show high volatility, had led us to examine uncertainty by the log-range

as in a financial day in the market during the exchanges the index might record

important ups and down but finally at the end of the day it might recover its first

value.Based on this fact we are going to produce an economic uncertainty index

proxy by following this procedure.

In order to measure the range of the high and the low price we have used

their logarithmic values and we have record the range of their logarithmic values.

After doing so, we are using the log-range as it is going to make our results and

our uncertainty proxy more efficient.So. we formulate a proxy of the difference
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between the highest and the lowest price recorded using the logarithmic value of

the difference of the logarithmic values as described before and using the same

method with Chatzikonstanti V & Venetis I.A (2015). For example if Gret is the

proxy of uncertainty for Greece and the highest and the lowest price of its each

month’s stocks are denoted as Ht and Lt the log-range values are calculated as in

the following model :

Gret = ln(ln(Ht) − ln(Lt)) (4.1)

The log-range is proven to be a more efficient method of calculation as it is sug-

gested by Alizadeth et al(2002) , as we observe that its standard deviation is more

than half less than the standard deviation that is recorded in the log-absolute

measurements. .Also its distribution can be described as a stage before normality.

The next step that we have done to our data, after performing the calculation

that are described above, is the following: We have made a variable that is holding

the log-range of the highest and the lowest prices at the ASE and we have sub-

tracted from all the values the minimum value of all the recorded values,as well

as, the standard deviation of the the log-range variable.The new value is named

as Gre1t and the reason that we have produce it is basically to get rid of the

negative values that are coming up after calculating the log-range.After doing so

we create a new value that is basically our proxy index for the measurement of

economic uncertainty based on the data of the Athens stock market that we have

used. The new value is basically the values included in Gre1 before and we have

divided them all with the first value if the first month included in our data,and

finally we have multiply the new values with the number 100. By doing so we

have created the our economic uncertainty index as a proxy based on the financial

data that we had used,and we have named is as Gre2t. At the next table we have

the summarized statistics of the 3 variables that we have used:
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Table 4.1. Summary statistic of the 3 main variables

Variable mean Std. Dev. Min Max Observations

Gre -2.2795 0.53015 -3,8384 -0.70207 246

Gre1 2.0891 0.53015 0.53015 3.6665 246

Gre2 71.432 18.128 18.128 125.37 246

It is clear that our calculations have not affected the first log-range values

because we can see that the standard deviation of the first two variables is the

same and our main point ,which was to reverse our results in positive values,

was achieved.Furthermore,we can see that in our proxy index we are having a

mean value of 71.432 of uncertainty level and the standard deviation is recorded

18.128. An interesting observation that can be made by the table of the summary

statistics is the maximum value of the index(Gre2) that is recorded 125.37 which

is a very high measurement of uncertainty based on out index. Generally,and we

consider that our index is highlighting an increased level of uncertainty for every

value that is recorded above the mean value of the index. However the fluctuation

of the index is even more important for our examination as they can brought

fluctuation to the whole economic activity by slowing-down it down,creating a

shock in the economy. In the upcoming graph we are having the plot of the index

that we have produced:
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Figure 4.1: Greek Economic Uncertainty Index Proxy

As we can se in Figure 4.1 the economic uncertainty index is a time series

which is stationary as it describes the log-range of the min and max values of the

stock-market index in a monthly base.We can se that there are several uncertainty

shocks as they can be spotted in the graph with the most severe one to be recorded

in 2008 where the index is recording its peak value. Generally the September of

2008 is considered as the start of the severe global economic crisis which had

started after the collapse of the Lehman Brothers, one of the most important

investment bank of the United States. This event had a global impact , as it was

the start of the global crisis from which Greece is suffering until now. In the next
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graph we can observe our uncertainty proxy index as in the years of the Greek

economic crisis as the volatility of the stock-market values that we have used are

reflecting the uncertainty level of the greek economy in that period.

Figure 4.2: Economic Uncertainty Proxy of the Greek crisis period

As we observe in the graph the largest situation of uncertainty in the greek

economy is recorded alongside with the collapse of the Lehman Brothers. Gener-

ally,most of the months of this period we are recording uncertainty levels which

are mainly above the average,suggesting that the levels of uncertainty are a re-

flection of the unstable situation that could be found on the Greek economy this

years. It is typical that when the index is found in low levels,it does not last

long and the uncertainty level rises again. However, we have to admit that the

last years months of our sample we can highlight a trend which keep the index in

low levels generally,something that suggests that the levels of uncertainty in the

Greek economy, as they are reflected by the stock market, is trying to recover its

stability.

At the next section of our examination we are going to spot the greater un-
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certainty shocks that are identified by our records and we will try to give an

interpretation of them based on historical events that had affected the global or

the regional economy the time they are spotted.

4.1.1 Uncertainty shocks of the proxy index

After producing our uncertainty index it is important to examine how high records

of uncertainty are coming up in our data. Specifically, we are trying to see whether

high record of uncertainty have come up as a shock in the Greek economy or it

was a continues phenomenon of a rising level of uncertainty. In order to examine

the most severe uncertainty rises we have chosen to introduce very high criteria in

order to achieve this goal,as we have included already uncertainty levels that are

really high but still have recorded very increased values the next month. So,we

choose to characterize as an uncertainty shock every rise in our index ,from one

month to the next one , from 30 units or more and for an uncertainty level at

least of 95 in order to record down the most severe situations. On the other

hand,any other continues rise of uncertainty that has not such great variation

between two months but reaches an uncertainty level above 100, in a steady pace.

This differentiation between the trend of the index is suggesting that their is a

situation of non-linearity in our data something which was expected as uncertainty

shocks are disturbing the normality of our index. However, it is important to

track down the greater uncertainty shocks as we have define them above before we

continue with our examination in historical interpretation of our results. In table

4.2 we have spotted the most severe uncertainty shocks that are identified by our

index with the characteristics that we have mentioned above.
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Table 4.2. Economic Uncertainty shocks identified by the index

Months of the shock Value before Value after Increase%

1/1998-2/1998 68.9579 116.6616 69.17%

7/2001-8/2001 59.4325 103.4350 74.03%

11/2007-12/2007 45.1890 100.4944 122.3%

8/2008-9/2008 87.2044 125.3709 43.76%

2/2010-3/2010 65.7614 96.1578 46.22%

6/2011-7/2011 74.0302 107.7031 45.48%

11/2011-12/2011 55.0950 100.7656 82.89%

3/2012-4/2012 45.6045 115.0488 152.27%

4/2015-5/2015 58.4432 95.6686 63.69%

In this table we have included only shocks that fulfil the criteria that we have

set above. We are making this clear as someone could suggest that we have not

record down many uncertainty shocks in the period of the great economic crisis

that Greece is suffering until now. The answer to this issue is the fact that in the

years of the crisis the uncertainty level was risen anyway and if the uncertainty

index was reaching peak values,it was through a stable procedure in a climate of

a continues rising in economic uncertainty as described by our proxy index for

uncertainty.

Considering now the results of the uncertainty shocks as they are summarized

in Table 4.2 we can see that the peak value of uncertainty level is included in

a shock and especially from the 8th month to the 9th month on 2008 where the

index is recording an increase from month-to-month of 43.76% .However ,from

all the recorded shocks this was the lowest change of the uncertainty index that

has been recorded and fulfilled our standards. The greatest rise of the index is

spotted between March and April of the year 2012. There we have a recorded

rise on the uncertainty index of 152.27% which is implying a huge shock in the

Greek economy in means of uncertainty as the level of the index had over doubled
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it value. Furthermore, we can observe some excessive occasions of uncertainty

shocks where the index had risen 122.3% (November-December 2007) and 82.89%

(November-December 2011) which are also implying events that had brought un-

certain circumstances and lack of stability in the Greek economy as it is reflected

by the stock market. The most important results of this part are also can be

summarized in Figure 4.2 in the time series plot of the uncertainty proxy in-

dex we have produced,labelling the most important parts that we have identified

uncertainty shocks.

Figure 4.3: Most important uncertainty shocks of the index

4.1.2 Historical background of the uncertainty shocks

After highlighting the periods that the uncertainty index we have produced is

implying that we are facing an unstable situation in the economy which is charac-

terized by increased levels of uncertainty, it would we interesting to try to identify

the historical background of the dates that we are observing the index to react in

that way. So, we are going to much the dates of the top 5 uncertainty values of the

index ,as they are identified in our database in order to analyse the reasons that



4.1 Uncertainty Proxy and Data 37

they had come up.This part is important in order to understand how sensitive the

economic system is in unfortunate events and how uncertainty is attached with

periods of economic instability .

The peak value that is recorded in our index is in September of 2008. In

this month it is included an event that shocked the whole economic world as we

are facing the collapse of the Lehman Brothers investment bank.On 15 September

of 2008, the bank declared bankruptcy after its important decline in inventories,

and the depreciation of its assets,which led the company to lose many clients.

The bankruptcy of the company had created a global economic shock as it was

considered to be the fourth stronger investment bank of America. The shock

was reflected in the stock-markets of most of the countries around the world as

the whole financial system was trying to handle this shock. As it can be easily

understood, in this period it is expected to face high levels of uncertainty as it

was proven in the economic world that even companies with the highest of the

ratings from the rating agencies cannot be trusted at a hundred percent. A a

result of all this the Greek stock-market had followed the uncertainty climate of

the global economy,caused by the Lehmans Brothers collapse but also the financial

crisis that was coming up from the early 2007s in the modern world. So, in means

of interpretation, our index is recording its highest value in this period mainly

because of the global shock of the case of the Lehmans Brothers. However,we

have to admit that it might be a little higher in level from the current uncertainty

level in Greece that period but the index might have been over-rated because of

the sensitivity of our uncertainty proxy in financial events as it is based on the

stock-market index ,which in such cases is facing high volatility.

Next we are having the highest increase from one month to another is recorded

between March and April of 2012 where the we are having an increase of

152,27%(Table4.2) of our index for uncertainty. This can be phenomenon is most

probably explained by a historical event that took place in the latest days of March

of this year. Specifically, in the 21st of March of 2012 the Greek parliament had
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voted for the second memorandum of Greek economy. This specific event had

brought serious reactions among the Greek people that they where opposed to

have a second memorandum with the creditors of the Greek government. This

days where really tough for the whole country as large groups of people where

protesting against the new restrictions and against the European Union, some

of which had led into riotings in the centre of Athens with collisions between the

police and enraged groups of protesters. This whole situation of course had a great

impact in the economy as in had brought a high feeling of uncertainty for every

economic activity as the whole country and the Greek government had lost every

sense of stability and it was driven into a great social and political crisis. So it is

easily explained why the index is recording such an enormous increase ,as we are

facing a huge crisis of Greece in terms of politics, society and economy.As a result

this is reflected in the stock-market values which are highlighting the increased

uncertainty in our measurements.

The third period that we are highlighting one of the highest values of uncer-

tainty levels according to our calculations is February of 1998. In this month

our index is recording a value of 116,66 and it is increased by 69,17% by the pre-

vious month. The historical approach of this result is the fact that the Greek

government those days had introduced severe changes in the public sector in or-

der to evaluate the services that are provided and if some sector or civil servant

was proven to be inefficient would be paused and maybe fired. The majority of

the civil servants and workers had chosen to go on strike in order to stop the

government from doing so. The whole instability that was caused in the public

sector,especially in a period that is considered to be economically positive for the

country, had driven the stock-market to record increased volatility and the log-

range of the stocks was increased. That is the reason that we are recording a

high economic uncertainty using our index for this period as it come as a shock in

the country. Also, we should take in consideration that we are at the latest days

of the Asian crisis which had started at the middle of 1997 in Thailand and had
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quickly spread in all Southern Asia. As the Asian crisis spread, most of Southeast

Asia and Japan had recorded slumping currencies, devalued stock markets, and a

high rise in economic aspects as the private debt. This situation had affected the

global markets, bringing an uncertain situation for which had affected the Greek

economy as well.

Continuing with or examination we are highlighting the fourth higher value of

our uncertainty index which is spotted in July of 2011. This period is included

in the harsh financial crisis that Greece is suffering until now,and had brought

instability in the economy,something that it is reflected by in our index,which

is mainly recording values above the average. However, in July of 2011 we are

recording a really high uncertainty value as it is attached with one of the worst

financial events of the latest years. This period was one of the worst in the global

and American stock-markets which had led to the Crash of the stock-markets in

the 8th of August of the same year. The crash had led to the Friday night credit

rating downgrade by Standard and Poor’s of the United States sovereign debt

from AAA, to AA+ . It is known in the investing and financial world as the Black

Friday this specific Friday as it was the first time that the US was downgraded.

Also,few days before, in Monday 4th of August, the Dow Jones index had recorded

the tenth higher loss of its history,recording a loss 0f 4,31%. All this events had

affected sharply of uncertainty index for Greece as it is based in the Greek stock-

market values which were highly affected by this disturbance ,as well.

The last value of the index that were going to examine historically is recorded

in February of 2016,where the uncertainty index is recording a value of 106,26.

This value is not affected very much by change of a shock in the Greek region as the

economic crisis is continues and the stock-market try to normalize its procedure

in the current situation. However an exogenous shock would rise the uncertainty

levels in record high values again. This shock was caused by the crash of the oil

price in the Chinese stock-market in January of 2016. This shock had affected

sharply the Dow Jones index which had recorded a loss of 5,5% due to this unfor-
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tunate event. It is characteristic that the investors that were believed to record

losses due to this situation,were more than the 93%. As it can be assumed the

global markets had followed the American index recording losses because of the

oil crash of China’s market. The financial uncertainty had increased the volatility

of the Athens stock-market, as well, and the uncertainty level was really high as

reflected by the exchanges of the market and the volatility of the index.

These are the highest values of our sample which are summarized in the next

graph with their historical background.

Figure 4.4: Historical background of the top-5 uncertainty shocks of the index

4.2 The Greek Proxy index and the EPU indices

of the US and European region

In this section of our dissertation we are going to use our Greek uncertainty index

proxy,which was described in the previous section, in order to observe how it inter-

acts with uncertainty shock that are recorded in the Economic Policy Uncertainty

index of the US and Europe. We are going to estimate a VAR model based on
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these 3 indices in order to observe the impulse response function of a shock from

one index to another,focusing basically for results that will reflect the Greek case

and how it reacts in exogenous disturbances such as these.

4.2.1 Data

For performing our calculations we needed data for the uncertainty indices that are

about the examined regions that we have set. Those are the US, the European Re-

gion and Greece. For the first two regions we have chosen to use the most efficient

and typical index for measuring economic uncertainty which is the EPU index

based on the work of Baker,Bloom and Davis(2015),which have completed and in-

troduced this calculation method of uncertainty. The data that we have used are

monthly data from January of 1997 until June of 2017. For the first two regions of

our examination we have used monthly data of the EPU index , which were drawn

be the official site which updates everything about it and hold all the information

and methods that they have used in order to produce the index,as well,as the

newspaper-based data in which the index is based (www.policyuncertainty.com).

For the case of Greece we have used the data of our index as it is described in the

section before,which is named Gre2. After we have drawn our data we have used

the logarithmic values of each index for normalizations reasons and to minimizes

the distance between the different index that we have chosen. In the next table

we have the summarized statistics of our variables that we are going to use for the

examination.

Table 4.3. Summary statistics for the Uncertainty indices in log values

Variables

(in log values)
Mean Std. Dev. Min Max

us 4,643 0,3135 4,047 5,502

eur 4,831 0,4326 3,865 6,070

gre2 4,232 0,2825 2,897 4,831
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As we observe the logarithmic values had made the indices that we are using to

have very small distances between their values,which will make our research and

our combinations easier to be performed. The highest mean value is highlighted

in the index of the European region, which also hold the highest value of all the

three indices. However, Europe is having the largest standard deviation from all

the indices, where Greece records the lowest but also has the lowest value that is

recorded in out sample. At the next graph we are observing the three indices,in

their logarithmic values, in one graph all together.

Figure 4.5: The 3 economic uncertainty indices of our examination

4.2.2 The Empirical model

The model that we are using in order to perform our analysis is a Vector Autore-

gressive model(VAR) , which is described as a regression model of a system

of equations. All the variables are interpreted by their own time-lags and the

time-lags of the variables that are included(if they do) . It is important to say

that all the variables in a VAR model are endogenous. So, a VAR model with p
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class is decribed by the model:

yt = α + A1yt−1 + A2yt−2 + ...+ Apyt−p +Bxt + ut (4.2)

We are going to decribed the model as yt = (y1t, ..., ykt) is a vector with (Kx1)

dimensions where K is refering to the number of the time-series which are included

in the vector. The variable Ai is referring to coefficient matrices with dimension

(KxK) and they are taking values i=1,...p. Next the α = (αi, ..., αk) term is a

vector (Kx1) of constant terms. Then the term xt is referring to another variable

that is affecting the model with its coefficient(B). Finally,the ut = (u1t, ..., ukt)

term is described as white noise vector. Of course we are having the index of

time(t) which is an integer value.

So, by using this model we are going to continue our analysis in the next

sections and we are going to focus a lot an the impulse responses which are defined

as :

θi = ∂yt

∂ut−i

(4.3)

From this term we are going to examine the impulse of the uncertainty shock

between the different indices that we are handling in our research.

4.2.3 Empirical Results

In our model we are not having a Xt variable so in our estimation we are going

to use only lags of the indices of economic uncertainty for the US, the European

region and Greece in order to estimate our VAR model. All the calculation are

performed by using a software named Gretl which a great tool for performing

such econometric estimations especially when we are handling time-series. So,the

most important problem that we are facing in our estimation is the number of

lags that we should use in order to make or model more efficient and generally

better adjusted to our data. The procedure that it is followed in order to choose

the appropriate number of lags for our variables is by using the best values of
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the respective information criteria which are the AIC (Akaike criterion), The BIC

(Schwarz Bayesian criterion) and the HQC (Hannan-Quinn criterion). All the

criteria above are suggesting as the best number of lags, the place where each

criterion is recording its minimum value. Considering this we have chosen to use

one lag for our variables and estimate a VAR(1) model. The reason we have

made this choice is that this number of lags(one lag) is suggested both by the BIC

and the HQC. Also we have included in our estimation a time trend in order to

highlight the possible long-term change that a time-serie can have,reflecting the

trend of the time-serie(it must be non-stationary). At the following pages we can

observe the VAR estimation as it was performed by using the Gretl software.

VAR system, lag order 1

OLS estimates, observations 1997:02–2017:06 (T = 245)

Log-likelihood = 145.063

Determinant of covariance matrix = 6.14174e–005

AIC = −1.0862

BIC = −0.9147

HQC = −1.0172

Portmanteau test: LB(48) = 567.383, df = 423 [0.0000]

Equation 1: l_eur

Coefficient Std. Error t-ratio p-value

const 0.145578 0.276035 0.5274 0.5984

l_eur_1 0.788482 0.0486843 16.20 0.0000

l_us_1 0.0633178 0.0672586 0.9414 0.3474

l_gre2_1 0.138070 0.0549722 2.512 0.0127
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Mean dependent var 4.831075 S.D. dependent var 0.433511

Sum squared resid 12.96550 S.E. of regression 0.231946

R2 0.717252 Adjusted R2 0.713732

F (3, 241) 203.7831 P-value(F ) 8.25e–66

ρ̂ −0.165419 Durbin–Watson 2.326772

Equation 2: l_us

Coefficient Std. Error t-ratio p-value

const 0.427702 0.198790 2.152 0.0324

l_eur_1 0.0141737 0.0350606 0.4043 0.6864

l_us_1 0.802509 0.0484372 16.57 0.0000

l_gre2_1 0.0997184 0.0395889 2.519 0.0124

Mean dependent var 4.644604 S.D. dependent var 0.313423

Sum squared resid 6.724352 S.E. of regression 0.167039

R2 0.719458 Adjusted R2 0.715966

F (3, 241) 206.0169 P-value(F ) 3.22e–66

ρ̂ −0.077128 Durbin–Watson 2.153077

Equation 3: l_gre2

Coefficient Std. Error t-ratio p-value

const 1.99664 0.298898 6.680 0.0000

l_eur_1 0.0116490 0.0527166 0.2210 0.8253

l_us_1 0.0846722 0.0728293 1.163 0.2461

l_gre2_1 0.421655 0.0595253 7.084 0.0000

Mean dependent var 4.230893 S.D. dependent var 0.282102

Sum squared resid 15.20217 S.E. of regression 0.251156

R2 0.217107 Adjusted R2 0.207362

F (3, 241) 22.27758 P-value(F ) 9.12e–13

ρ̂ −0.093361 Durbin–Watson 2.184621
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Based on the estimations above we are going to give interpretation to our

results in order to highlight th responses of each index in a shock of the other.

The impulse responses are estimated by using the Bootstrap method which is a

typical method that is used in such cases in order to create the confidence intervals.

This method is an alternative way of random sampling as it reassembles values

form the total size of the given values of the sample. That is the basic difference

that it has comparing with the typical random sampling procedure which is not

reassembling any value. Using the Bootstrap method we create a 68% confidence

interval which in the graphs is reflecting the shaded part of the graph. The 32%

significance level is holding the outliers of this percentage which are moved out

from the procedure. The way were observing the responses of a shock for one index

to another is through the diagrammatic depiction of the response where we are

focusing in the confidence interval at the period of the shock and if it is possible to

take the value zero,which will mean that the response of the shock is statistically

insignificant and the shock had not caused any immediate interaction to the other

index. Our main goal is to observe the response of the economic uncertainty index

proxy of Greece that we have created to a shock in the American and European

uncertainty indices.

In our examination about the responses we are going to assume that Greece has

the lowest influence from the other two regions in order to disturb their uncertainty

levels based one an uncertainty shock that occurred in Greece. So, Greece is

influenced significantly from shocks of the European index of economic uncertainty.

Furthermore, the uncertainty index that both Greece and Europe are sensitive to

its shocks is the index of the US ,which has influence in both of the other. We

have set a horizon of 48 quarters and the confidence interval ,using the Bootstrap

method, is 68&. In the next graph we are observing the response of the Greek

index in an one standard deviation shock of the American index.
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Figure 4.6: The response of the Greek proxy index in a shock of the American
index

We are observing that the Greek index is reacting immediately to the shock of

the American index, creating a negative shock to the Greek index which remains

statistically significant until the sixteenth months after the the shock. From this

period and further the response of the Greek index to the shock is statistically

insignificant. We can highlight that the time of the shock of the American EPU

index ,the Greek uncertainty index is recording a raise of uncertainty of 3,38% in

the first month, 2,97% the second month and 2,25% the third month. The shock

which had introduced a situation of increased uncertainty, is continuing until the

sixteenth month where the response of the shock has faded totally. It is important

to understand that this shock had created a statistically significant disturbance to

the Greek uncertainty for a long period of time, which implies that Greek economic

uncertainty is attached with the American uncertainty.

At the next stage of our examination about the response of the Greek index to

the others we are going to calculate its response to the European EPU. For doing

so we have assumed that Europe is above the other indices in terms of influence in
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order to produce efficient results in our measurement. The results are summarized

in Graph 4.7 below.

Figure 4.7: The response of the Greek proxy index in a shock of the European
index

Again we can record an immediate response of the Greek uncertainty proxy

index to a one standard deviation shock of the European EPU index. The response

to the shock is lasting for 7 months ,where it is statistically significant according

to our calculations and it is reflected also in graph 4.6 above. Specifically, the

first month of the uncertainty shock,by one standard deviation, of the European

economic uncertainty index, we record a rise of Greek uncertainty index of 3,04%.

The second month a rise of 2,32% of economic uncertainty of Greece,according to

our index, and the third month we record a rise of 1,87% . The basic difference

between the response before(for the US index) and this index is that we can see

that the response of the Greek index to the European one is fading quicker that

the response in recorded for the US index,as we see that after the second month it

stops influencing the Greek index and it records statistically insignificant values.

In the next table we have gathered the first 5 month of each shock and how
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much they had increased the uncertainty index as the response to the one standard

deviation shock they had.

Table 4.4. Increase in Greek uncertainty index in the first 5 months as a response
in the uncertainty shock of the other indices

Month
Increase due to a shock

in the US index

Increase due to a shock

in the EU index

1 3,38% 3,04%

2 2,97% 2,32%

3 2,55% 1,87%

4 2,17% 1,55%

5 1,84% 1,31%

Before we finish with our examination it is interesting to observe which is

the response of the European EPU index after a standard deviation shock of the

American index. In the next graph it is summarizes the response of the European

index to this specific shock.

Figure 4.8: The response of the European index in a shock of the American
index
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It is clear that the American index is having a very strong influence in the

European one ,as we see that an uncertainty shock in the US is rising the uncer-

tainty in Europe immediately and in very high values. Also the duration of the

shock last 22 month in order to have zero influence in the European uncertainty

index and record values that are statistically insignificant. This observation we

have made could strengthen the belief that American and European economies

are highly correlated as we can see that a shock in the one is immediately creating

a same direction shock to the other.

So,under the assumption we have made and the estimations methods we have

described above we have proven that the economic uncertainty proxy index that we

have created is highly correlated with the indices which are based on the Economic

policy uncertainty index of the US and Europe. We have highlighted that a

shock(approximately one standard deviation) of uncertainty in both American and

European index is also creating a similar shock in to the Greek index which in

both cases is responding immediately to this situation. The most intense response

is recorded after a shock in the American uncertainty index, which also last longer

before the index return back to normality again. Finally, with a quick glimpse we

have shown that the European uncertainty index is also highly influenced after a

shock in the American one,and the response is intense both in duration and in

increase of uncertainty levels.
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Conclusions

In conclusion, we have observed that our uncertainty proxy is highly affected by

fluctuation of the uncertainty level of both the other indices that we have chosen

to compare him with. It is typical that an uncertainty shock in the US, is affecting

our index significantly for a log period of time as it is highlighted in the impulse

responses. Similar reaction is observed also for shocks in the EU index. However,

we can see that the European index is also sensitive in fluctuations of uncertainty

in the US ,which is leading us to the conclusion that US index is having the

strongest impact in our examination. Furthermore,for the Greek index we can see

that in the years of the severe economic crisis that Greek economy is facing, we are

observing uncertainty levels that are mainly above the average, which is expected

under the specific circumstances.

It is important to state that out measurements for the Greek index which are

based on the volatility of the ASE is a proxy of uncertainty and our calculations

can be affected by noise of our time-series analysis. However, the log-range of

the highest and the lowest price of the stock-market index is considered to be

an efficient method of creating a proxy of uncertainty. This is ensured in our

dissertation as most of the uncertainty shocks that were spotted in our proxy index

were correlated with historical events that had bring shocks to the economies that

we are examining and, us a result, we had high levels of uncertainty.

51
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Finally, it would be really challenging to produce an uncertainty index for

Greek economy as the EPU index. The index that we had produced is a proxy

and in some occasions it could be a weak approach of uncertainty as its records

are based on the volatility of the stock-market. The measurement of the Greek

EPU index would be a very important topic for future work that it could lead in

more precise results which will reflect better the Greek economic uncertainty and

will introduced a strong tool of examination based on the most efficient method

of measuring uncertainty which is considered to be the EPU index.
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