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Abstract

The purpose of this study is to examine if the Eurozone is an Optimal Currency Area (OCA)
or not. To do this we have examined if the European Central Banks monetary policy
announcements have a significant impact on the equity markets and on the 10-year
government bond yields in the Eurozone. We examine this by looking at eleven different
countries in the Eurozone. These are: Germany, France, Belgium, Austria, Finland, The
Netherlands, Italy, Spain, Greece, Portugal and Ireland. The study spans from the 28th of
December 2010 until 25t of October 2019. During this time the ECB has made 86
announcements but on only ten of these occasions have they announced that there will be a
change in the deposit facility rate. From this, we can conclude that there have been no
significant price-reactions to the announcements, regardless if the interest rates have stayed
the same, been increased, or decreased. From this we connected the results to the theories of
Optimal Currency Areas (OCA) and the Efficient Market Hypothesis (EMH). We concluded
that the Eurozone is an Optimal Currency Area since these securities all showed similar
reactions to the monetary policy announcements and that the insignificant results is credited

to a high efficiency on the equity and government bond markets in the Eurozone.
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1. Introduction

Ever since the formation of the European Coal and Steel Community, the idea of a highly
integrated Europe has been called into questioning. These doubts reached their all-time highs
during the European debt crisis when sovereign defaults looked inevitable. But after some
extraordinary monetary policy decisions by the ECB, interest rates within the Eurozone once
again started to converge. And the doubts about further European integration started to
bleach. This thesis is aiming to find an answer to the question whether the European
Monetary Union actually is an Optimal Currency Area or not. We are examining this through
the lenses of the European Central Banks monetary policy announcements and how it affects
the equity and bond markets of these countries. To find an answer to this issue we are looking
at how a few of the member states major equity indices and 10-year government bond yields
react to monetary policy announcements from the ECB, and from this determine if they all
belong to the same Optimal Currency Area or not. Our reasoning is that these countries assets
should react in a similar manner to each other if they belong to the same Optimal Currency
Area. This is because the monetary policy in a currency area needs to have an impact on all
the members to be able to maintain balance and steer the economy in the right direction. The
assets in question are the 10-year government bond yields of each of the countries and the

main large cap equity index of each of the countries.

The different chapters of our thesis are the following. In chapter 2, we present a variety of
earlier research on Optimal Currency Areas. In chapter 3 the interconnection between central
banks and financial markets is presented. Moving on to chapter 4, we present the theory of
Optimal Currency Areas and how monetary policy eventually affect real economic variables.
Chapter 5 contains information about the data that we used for this thesis and chapter 6
presents the event study method that we used. In chapter 7 we present the results of our work
and in chapter 8 these results are analyzed. Finally, chapter 9 concludes our thesis and

proposes ideas for further research.



2. Earlier Research

In this chapter the earlier research on Optimal Currency Areas that is relevant to our work is
presented. First the two Mundell models are presented, followed by different approaches to

examine whether the Eurozone is an Optimal Currency Area or not.

There are a number of different papers examining whether the Eurozone is an Optimal Currency
Area or not. The theory of Optimal Currency Areas started with Robert Mundell’s work in 1961
in which assumptions of stationary expectations on exchange rates among economic agents
where assumed (Mundell, 1961). Furthermore, he argued that Optimal Currency Areas had to
contain member states with a common output composition to make a common monetary policy
work for stabilizing the business cycle of the area. In the 1970s, Mundell expanded his own
work through a series of papers that contained what would be called the second Mundell model
(Mundell, 1973). In this model the stationary expectation assumption was scrapped, and
Mundell argued that Optimal Currency Areas should contain member states with a variety of
different output compositions. This, he argued, would lead to risk sharing and international
portfolio diversification among the member states, and thus more effectively suppress
asymmetric shocks in the area. Artis (2003) examines whether the Optimal Currency Area
criteria are of relevance when policy makers decide whether to join a monetary union or not.
He applied this to the EMU, and he concluded that these criteria are in fact reasonable
arguments for a country in their decision to join or not. However, he concluded that he could
not draw the conclusion that the EMU is an Optimal Currency Area due to its relatively new
creation. Castafieda and Schwartz (2017) made an empirical assessment of the optimality of the
EMU as an Optimal Currency Area. Their findings were carried out through an index they
created based on deviations of different macroeconomic variables among the member states.
Their conclusions were mixed and showed that the trend for integration returned after the great
recession and the Eurozone crisis. They concluded that the signs of disintegration during the
crisis years were not evidence of a failed monetary union, but rather evidence of a self-healing
mechanism. Much as Artis (2003) argued, they reasoned that the EMU is too short-lived to
draw any conclusions regarding if it will become an Optimal Currency Area in the future
(Castarieda & Schwartz, 2017). A different examination regarding the EMU as an Optimal
Currency Area is conducted by Costantinia et al. (2014). They looked at sovereign bond yield
spreads across the Eurozone to determine if all the countries in their sample, Germany, France,

The Netherlands, Austria, Finland, Belgium, Italy, Spain, Portugal and Greece belonged to the



same Optimal Currency Area. Aside from their findings regarding the origin of sovereign yield
spreads, they reasoned that since significant differentials in cumulated inflation unveil
differences in competitiveness, this would imply further appreciation of the real exchange rate.
This does not cohere to economic integration and by systematically subtracting countries with
high cumulated inflation differentials, they would eventually through statistical inference get a
significant answer to which countries belonged to the same Optimal Currency Area. Their
results where that the countries they named the “core” belonged to the Optimal Currency Area
and those countries were Germany, France, The Netherlands, Austria and Finland. While the
“periphery” countries Belgium, Italy, Spain, Portugal and Greece did not belong to the Optimal
Currency Area (Costantinia, Fragetta & Melinad, 2014).

From more of a financial market’s perspective, other findings have been retrieved regarding the
monetary synchronization of the Eurozone. Horvath (2018) found that the pass-through of
policy rates to interest rates offered to individuals by banks has become less efficient. He blames
this on both increased mark-ups, but also on a lower responsiveness by banks to alter their
interest rates. Furthermore, he argues that the effectiveness of the interest rate pass-through has
become diverse within the Eurozone, which is not optimal for making a common monetary
policy work. Increased fiscal stability within the Eurozone is essential for making the monetary
transmission process more efficient he argues (Horvath, 2018). Other findings regarding the
ECB’s monetary policy affecting financial markets were found by Pacicco et al. (2019). They
combined an event study with a panel regression to see whether the monetary policy
announcements had a heterogeneously effect on different Eurozone equity indices. They found
that conventional methods had an uneven effect on equity markets and unconventional methods,
depending on intensities, had a homogeneous effect. This, they argued, is most likely to create
asymmetries that will be reflected in the real economy through the equity channel of the
transmission process of monetary policy. Furthermore, their evidence could have useful future
application since they found that unconventional methods regarding monetary policy could be

applicable to non-crisis times as well (Pacicco, Vena & Venegoni, 2019).



3. Central banks and financial markets

In this chapter the ECB’s history and policy implementation is introduced, followed by how
the equity and bond markets are affected by the ECB. After this, the Efficient Market
Hypothesis is introduced and lastly, we take a look at the connection between short-term and

long-term interest rates.

3.1 The ECB and the Maastricht treaty

The Maastricht treaty is officially known as the Treaty on the European Union and was signed
in 1992. The treaty was an important milestone when transitioning from the European
community into the European Union, EU, signalling the commitment to a deeper cooperation
within the EU in a number of areas. The treaty also gave the European union broader authority
to pass laws on a union level. This meant that every member state gave up a bit of their
sovereignty and entrusted it to the EU (European Parliament, n.d). Among the areas of deepened
cooperation, the treaty laid the foundation for the European Monetary Union, (EMU), and the
implementation of a single currency, the Euro. At the same time the European Central Bank,
ECB, and the European system of central banks, ESCB, was established. Their objectives are
to maintain price stability and to safeguard the value of the Euro (European Central Bank,
2017b). But with the implementation of the Euro and a single shared currency the Maastricht
treaty also defined a number of criteria that a country would have to live up to in order to be
qualified to join. These criteria are often referred to as the Maastricht criteria or the convergence
criteria. The purpose of these criteria is to ensure that price stability is maintained even as a
new country join the monetary union. The criteria works to make sure that a country that is
about to join the Euro is stable enough in a number of areas. In the area of economics there are

four convergence criteria:

1. Price stability - The inflation rate cannot be higher than 1.5 percentage points above the
rate of the 3 best-performing member states.

2. Sound and sustainable public finances - Government deficit cannot be higher than 3%
of GDP. Government debt cannot be higher than 60% of GDP.

3. Exchange-rate stability - The candidate has to participate in the exchange rate
mechanism (ERM 1) for at least 2 years without strong deviations from the ERM II
central rate and without devaluing its currency's bilateral central rate against the Euro

in the same period.



4. Long-term interest rates - The long-term interest rate should not be higher than
2 percentage points above the rate of the 3 best-performing member states in terms of
price stability.
(Council of the European union, 2019).

As previously stated, these criteria are there to make sure that a country is qualified to adopt
the Euro, but they were also an important tool used to prepare the European countries to become
ready for an introduction of a single currency. But although these criteria were set for a reason,
many countries that had failed to meet these criteria were still accepted by the European

commission to join.

The countries that have adopted the Euro as their currency make up the Euro area or the
Eurozone. Today the Eurozone consists of 19 countries with the ECB as their central bank and
monetary policy authority. As mentioned earlier, the ECB’s most important task is to maintain
price stability in order to preserve the Euro’s purchasing power and to promote economic
growth and job creation within the union. This is controlled by the governing council whose
aim is to keep the inflation just under 2 % over the medium term. Although the ECB is the
Eurozone’s common central bank and is tasked with managing the monetary policy of the
region, a large responsibility still lies with the member states and their national central banks
to coordinate their respective economic policies, in order to achieve their common goals of
stability, growth and employment. The ECB and every Euro country’s own central bank make

up the ESCB (European commission, n.d).

The ECB has three main interest rates at their disposal when implementing monetary policy.
There are two facilities for Euro area banks to borrow and lend at a daily basis, and they are
called the deposit facility and the marginal lending facility (European Central Bank, n.da).
- The rate on the deposit facility is the rate at which Euro area banks can make deposits
overnight within the Euro system.
- The rate on the marginal lending facility is the rate at which Euro area banks can borrow

overnight from the Euro system.

When the ECB wants to affect liquidity on a longer horizon, they change the third rate at their
disposal, called the main refinancing operation rate. This rate is the rate banks pay to borrow

on a weekly basis from the Euro system, and it requires the bank to post collateral. The deposit



rate and the marginal lending rate define an interest rate corridor for the overnight interest rates
in the Euro area. The deposit facility acts as the floor of this corridor and the marginal lending
facility acts as the ceiling (European Central Bank, n.da). This has an intuitive explanation since
banks offer lower rates for deposits than for borrowing. Inside this corridor we find the main

refinancing operation rate.

3.2 The equity and bond market

The reasoning for how equities can be affected by central banks monetary policy decisions is
through the risk-free interest rate. Since central bank’s policy rates are often used as a proxy
for the risk-free rate in a country, central banks affect the value of equities through changing
their policy rate (Bernanke & Kuttner, 2004). A common model to value equities is called the

dividend discount model (1).

— D D, Ds R
Vo= vk (1+k)2 + (1+k)3 + (1+k)" (1)

In this equation, V,, is the value of the equity today, D stands for dividend and n for number of
years. This model says that the value of the equity is the value of the future cash flows. In this
case future dividend values are discounted back to what they would be worth today (Bodie,
Kane & Marcus, 2018). The discount rate, k, is the required rate of return that investors expect.
This rate, also called the market capitalization rate (2), is found by using the following formula
(Bodie, Kane & Marcus, 2018).

k=1 + ,B[E(rm) — rf] (2

Where 15 is the risk-free rate and E(r;,) is the expected return of the market. [E (1) — rf] is
called the risk premium. The g coefficient is a measure of the volatility, or systematic risk, of
an individual stock in comparison to the unsystematic risk of the entire market (Bodie, Kane &
Marcus, 2018). Since the risk-free rate is indirectly controlled by the central bank, the market
capitalization rate is affected by the central bank’s policies which in turn influences the
valuation of equities within that central bank’s monetary area. A lower discount rate leads to
higher equity valuations for a given market return, since a lower discount rate makes future
cash flows more valuable. But that lower rates lead to higher equity prices has another intuitive

answer. Since the policy rate reduction affects all other rates within the monetary area, the



possibility for cheaper financing for companies occur. This leads to more leveraged businesses
that hopefully can take advantage of economies of scale and increase their output significantly.

This should eventually lead to increased equity prices.

The same argument holds for how the central bank affect the yield of bonds within the monetary
union. Below we have the formula for calculating the price of a zero-coupon bond (3)
(Asgharian & Nordén, 2007).

N
Py = (1+Rp)™ (3)

Where P, is the price today, N is the nominal value and R is the market interest rate of the zero-
coupon bond. Because the risk-free rate, that the central bank sets, affects all other rates in the
monetary union, the market rate in the formula above will be affected. If the central bank cuts
its main policy rate, the market rate for the zero-coupon bond should in theory also fall, and the
price of the zero-coupon bond will rise since the price and the yield of a bond have an inverse
relationship. The same theoretical reasoning applies to equities as well, namely that we discount

the value of future cashflows back to today’s value to be able to price the bond accurately.

When investigating the impact interest rates has on equities in a more complex way, we can see
that depending on which industry and to which country the company belongs, different levels
of interest rate sensitivity occurs. In a paper, Ferrando, Ferrer and Jareno (2017) examined the
impact interest rates has on different sectors of the Spanish equity market. They conclude that
sectors like financial, industrial and utilities are more sensitive to changes in interest rates than
for example equities in telecommunications- and oil &gas sectors. Since different sectors face
different levels of interest rate sensitivity, equity indices will be affected differently based on

which sectors it is overweighed compared to other indices.

Furthermore, empirical evidence is found by Piazzesi and Swanson (2008) that futures contracts
on short-term interest rates are significantly good at indicating future monetary policy, both in
the near future and in the medium term. The future contract they examined was the Eurodollar
future but as in most empirical findings, the Eurodollar was not a perfect estimator of future
price movements for short-term interest rates. They did however look at ex-post excess returns,

which was defined as the difference between short-term interest rates implied in the price of
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the Eurodollar futures and the ex-post realized spot rates. These excess returns were on average
positive and significant. Piazzesi and Swanson (2008) reasoned that due to a number of different
biases, central banks should examine adjusted versions of futures rates in order to more

accurately predict the impact that their announcements will have on short-term interest rates.

3.3 The Efficient Market Hypothesis

The Efficient Market Hypothesis or the EMH was developed by economist Eugene Fama in the
1970 (Fama, 1970). The hypothesis states that there should be no anomalies on the market and
an investor cannot outperform it since all the public information should already be reflected in
the price of a stock. In the EMH there are three different versions, the weak, the semi-strong
and the strong form of the hypothesis. The varying factor in these different stages is the
availability of information on the market (Bodie, Kane & Marcus, 2018). The weak form of the
hypothesis implies that stock prices already reflect all the information that is available on the
market through studying past price movements and trading data. This means that trend analysis
is deemed useless in this form since the data on past stock price is available for the public. So
even if such data would deliver reliable signals about future behavior of the stock all investors
would already have been able to read them and exploit them. So, the signals would in turn
become obsolete (Bodie, Kane & Marcus, 2018). The semi-strong form of the hypothesis means
that the stock prices also depend on all publicly available information on a firm. In addition to
past prices and trading data as is included in the weak form, the semi-strong form also includes
quality of management, information on the firm’s line of products, balance sheet composition,
any held patents and earnings forecasts etc. Ergo, if all this information is already public then
the stock prices should reflect this as well. Lastly the strong form, which is somewhat extreme,
entails that stock prices not only reflect the previously stated information that is relevant to the
firm but also information that is only accessible to insiders of the company. Meaning that every
investor on the market would have access to the exact same amount of information as the
insiders do, making it impossible to beat the market and make any profits. With all this in mind
this theory does not say that the market cannot sometimes be wrong and that some stocks might
be over- or undervalued at times. But what it says is that that the stock price should reflect the
current available information on the market and the degree of available information on a market

should give us an indication on how effective it is (Bodie, Kane & Marcus, 2018).

11



A lot of research regarding the Efficient Market Hypothesis on international financial markets
find that the they are often not efficient markets. Uctum and El Ouadghiris (2016) findings
regarding the efficiency of the foreign exchange market when it comes to macroeconomic
announcements says that the foreign exchange market is not a semi-strong efficient market
since their models find a significant change in exchange rate volatility on announcement days
(Uctum & Ouadghiris, 2016). Furthermore, Shostak (1997) concludes that the main
shortcomings of the Efficient Market Hypothesis are that it gives an illusion of a difference
between investing in the stock market and investing in a business model. He goes one step
further with this statement and says that stock markets does not have a life of its own and that
the Efficient Market Hypothesis is based on flawed statistical methods. He means that the cause
of instability on financial markets are due to monetary policy announcements from central
banks (Shostak, 1997).

3.4 Connection between long-term and short-term interest rates

There are a variety of different factors affecting the creation of long-term rates, for example
inflation expectations, foreign long-term rates and risk premiums to name a few. Since one of
the main factors that affect long-term rates is inflation expectations, we are going to give more
attention to that part. The central bank has a lot of influence over the long-term rates even
though they only change short-term rates. Inflation expectations go hand in hand with the
business cycles and in times of economic expansion, the inflation expectations increase. This
is because in the expansion phase economic activity increases, SO economic agents are more
willing to spend money, which puts an upward pressure on prices, which leads to a demand for
higher wages for workers. Even though increased wages for workers is delayed due to
bottleneck issues, the long-term interest rates tend to increase because of the higher inflation
expectations. Since the central bank has an inflation target that they try to steer the inflation
towards, the central bank must enjoy some trust from the public that it can achieve this goal.
Empirical findings show that the markets trust in the central bank to achieve its price stability
goal is a function of how independent the central bank is. To illustrate how the short-term policy
rate, inflation expectations and the market pricing of long-term rates are connected we can say
that the long-term rate is an inflation thermometer. If the inflation thermometer is increasing in
temperature, the central bank needs to step on the break and increase the short-term policy rate
to not let the inflation temperature get too high. If the central bank enjoys a high degree of trust

from the general public, and especially the market, long-term rates will fall due to the new low
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inflation expectation. The long-term rates will fall despite an increase in short-term financing
cost (Hassel, Norman & Andersson, 2001). This is validated since if the trust in the central
banks’ ability to create stable price development in the future is high, the short-term rate will

eventually fall as well (European Central Bank, 2017a).

A more detailed example from September 2019 of how the ECB used accommodative monetary
policy to affect long-term rates is illustrated below. Aside from changing their key policy rates,
the ECB used forward guidance to steer rates, assets and inflation expectations to name a few
in the direction they want. Forward guidance is when a central bank, based on current economic
outlook, provides information about its future intentions regarding monetary policy (European
Central Bank, 2017a). Aside from cutting the deposit facility rate to -0.5 % on the 12w of
September 2019, the ECB relaunched their asset purchase program. Furthermore, they signaled
with forward guidance that future rate cuts are inevitable if inflation does not increase. This
relaunch reinforced the accommodative stance of the ECB in several ways. First, term premia
were affected downwards by the combination of net asset purchases and forward guidance by
the ECB. Term premia is essentially the difference in yield-to-maturity between short-term
bonds and long-term bonds. Since long-term bonds have a longer duration, they have time to
collect more coupons and therefore has a higher yield-to maturity than a short-term bond, hence
the name term premium (Cohen, Hordahl & Xia, 2018). Because of the increased demand in
the marketplace for long-term bonds, the price of these bonds increased, i.e. the yield decreased,
and the term premiums were affected. ECB’s motive behind this was to spur economic activity
for businesses and households by lowering the funding costs for these economic agents
(European Central Bank, 2019a).

Secondly, the relaunch of net asset purchases sends a signal to the public that the ECB is willing
to use all their available tools to achieve the inflation target. Aside from changing the
expectations on short-term policy rates, and indirectly the expectations on long-term interest
rates, this signal can have a significant effect on how the expectations on future inflation is
perceived. A third reason for why the relaunch of asset purchases reinforced the ECB’s
accommodative stance is that these purchases have a wealth effect on the balance sheets of
Eurozone banks. Because these banks hold a lot of European government debt, the downward
pressure on rates, i.e. upward pressure on prices of these bonds, creates larger balance sheets
for the banks, which hopefully can lead to increased lending activity, which should lead to

increased consumption and investments in the Eurozone (European Central Bank, 2019a).
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4. Monetary unions

In this chapter the theory of Optimal Currency Areas is examined further, as well as its founding
father, Robert Mundell. Following this we look at how the transmission process of monetary

shocks works its way through the economy.

4.1 The theory of Optimal Currency Areas

Robert Mundell is an economist and sometimes referred to as the “intellectual father of the
European Monetary Union”. He was awarded the Nobel Prize in economics in 1999 for his
groundbreaking contributions published in the 1960s on the ways monetary and fiscal policies
work in open economies. Ever since 1970, Mundell has enthusiastically promoted a European

monetary unification across the continent (McKinnon, 2000).

The discussion whether a one-size-fits-all monetary policy framework was going to work for
Europe, containing economies with large structural differences, had two distinct factions of
opinion. The ones in favor were mostly European politicians, whereas the doubters were mostly
educated economists. The opposers of a European Monetary Union actually based their
arguments for the most part on the classic article “The Theory of Optimum Currency Areas”
from 1961, written by none other than Robert Mundell himself. This article seems to be
reaching a conclusion that currency areas should become smaller, not larger (McKinnon, 2000).
The contradiction of Mundell apparently being on both sides of the debate regarding monetary
unification in Europe and around the world can be resolved by noting that there are two Mundell
models. The earlier one from 1961 contains the base for the opposers of a European Monetary
Union. The later model that was published in 1973 presents another view on the topic. In the
second article Mundell concludes that “If a common money can be managed so that its general
purchasing power remains stable, then the larger the currency area—even one encompassing

diverse regions or nations subject to “asymmetric shocks”—the better.” (McKinnon, 2000, p.1).

The first Mundell model:

In the first Mundell model, his outlook was that both demand and supply chocks from the
private sector could be cancelled out by fine tuning aggregate demand through implementing
monetary and fiscal policies. To be able to turn this into a model, Mundell assumed that
economic agents took the level of inflation, interest rate and exchange rate as constant and that

they did not try to estimate these levels in the future. This assumption is essential to the first
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Mundell model and is called stationary expectations (Mundell, 1961). Furthermore, Mundell
argued that when the mobility of labour in a region is restricted, as in western Europe, these
countries would react asymmetrically to macroeconomic shocks. Mundell’s findings quickly
became common knowledge in the field of economics, and two conditions were set for a one-
size-fits-all monetary policy that would determine if a region was not an Optimal Currency
Area. The first condition was that a region cannot be an Optimal Currency Area if the labor
markets are segmented. The second condition was that when parts of a region have different
compositions of output relative to each other, they will face terms-of-trade shocks differently.
So according to this model, we need to have a region with high mobility on the labor market
and a similar output composition for the monetary policy to be effective against asymmetric
shocks (Mundell, 1961).

The second Mundell model:

In the second Mundell model, which was first presented in 1970, a revision of the stationary
expectation condition has been made. Instead of taking the exchange rate as constant through
time, future exchange rate uncertainty is acknowledged and how it could rattle financial markets
by inhibiting international portfolio diversification and risk sharing (McKinnon, 2000). In this
model, Mundell showed that asymmetric shocks to a region, due to a different composition of
output, could be diminished by creating a monetary union for these different countries. The
reason for this was that a large monetary union has greater possibilities for portfolio
diversification. Further, Mundell explained that a negative shock to one country can be subdued
by the international portfolio diversification possibilities within the monetary union. This is
possible because trading partners within a monetary union holds claims on each other’s output
(Mundell, 1973). If we look at it from the opposite case, where there are two countries with two
separate currencies, the total damage would be borne solely by the country facing the negative
shock. This is because with two flexible exchange rates regimes, the country facing the negative
shock would see a depreciation of its currency, effectively making foreign products and assets
more expensive (Mundell, 1973). If government bonds were to be included in this model,
currency risk premiums between the countries within the monetary union would arise. For
example, the so called “periphery” countries in the monetary union would face increasing
interest rates because of increased risk premiums on their government debt. Since these are the
countries that before the unification would have devalued their currency to offset negative
shocks to its economy, investors now demand a higher premium compared to the “core”

countries since the periphery countries no longer can devalue their way through a downturn in
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economic activity (McKinnon, 2000). The creation of the European Monetary Union
exemplifies this well since countries like Italy and Greece had much higher interest rates than
for example Germany before the creation of the Euro. After the Euro was launched, interest
rates across the area converged and showed a reduction of risk premiums for the system as a
whole. According to theory this is due to the fact that country specific risk premiums demanded
by investors reduce when risk sharing through the new monetary union began. Even though a
net reduction in interest rates across the area occurred, there are still interest rate differentials
between countries due to the fact that investors demand different levels of risk premiums
(McKinnon, 2000). Since the Eurozone has a highly diverse output composition between
member states (European Central Bank, n.db). The second Mundell model will likely fit the
European Monetary Union the best since the second model promotes larger monetary unions

unlike the first model.

The criteria for identifying an Optimal Currency Area is often divided into two categories,
country- and union specific. There are two common criteria in the country specific category.
The first one is a high degree of product diversification within a country’s output. This is
because when a negative shock occurs, different industries are affected differently, and the
aggregate affect diminishes. The second criteria is a high degree of price- and wage flexibility.
This flexibility is important because when a country leaves its own floating currency for the
fixed union currency, they lose the possibility of having the exchange rate absorb the negative
shock to its economy. But price- and wage flexibility can compensate for the loss of the flexible

exchange rate and absorb the negative shock hitting the country (Fregert & Jonung, 2014).

For the union specific category, there are many different criteria. One of them is a high degree
of production factor mobility, meaning that both labor and capital needs the be able to move
easily between member states. Another criterion is a high similarity of production structure
between member states. This is important because then member states output reacts in a similar
way to negative shocks. This specific criterion plays in the hand of the first Mundell model,
whereas the second Mundell model sees a highly different and diversified output composition
as favorable. Furthermore, the business cycles of the different member states should have a
high correlation with each other. These criteria connect well with two other union specific
criteria, namely a high similarity in each member states monetary- and fiscal policy. These two
policy criteria make up the foundation of what is necessary for an Optimal Currency Area to

function well. Why this is so important is because when policymakers try to stabilize the
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economy through monetary- and fiscal policy, the member states needs to react in a similar

fashion to these policy decisions for it to work (Fregert & Jonung, 2014).

Furthermore, empirical findings regarding the correlation of business cycles is found by Frankel
and Rose (1996). They concluded that increased trading between member states, within an
Optimal Currency Area, had a positive impact on the correlation of their business cycles. Their
empirical findings differed a bit from the theoretical viewpoint of Eichengreen (1992) and
Krugman (1993) though. Both Eichengreen (1992) and Krugman (1993) found that increased
trading could result in a higher geographical concentration of industrial specialization, i.e.
comparative advantages when countries joined the same monetary union. This leads to a lower
correlation between business cycles because external shocks to the union will impact member
states differently according to them. However, they also note that if demand shocks to the
monetary union are the dominant shocks, or if a lot of the member states trading with each other

is intra-industry, then business cycles should become more correlated.

4.2 The transmission process

As early as 1933, Ragnar Frisch separated dynamic analysis of how the economy fluctuates into
what he called impulses and propagations. These so-called impulses can be seen as a shock to
the economic system. The propagation can be seen as the transmission of these shocks out to
the economic system. So, the transmission describes how the economy responds to the specific
shock that it experienced. The transmission process starts in the asset markets because,
compared to the output market, information- and transaction costs are lower than in the output
market. An example of a shock that transmits to the asset market is an open market operation
by a central bank. Because when the central bank purchases assets it reduces the quantity of
assets and increases the monetary base in the economy. A bid up on financial assets begin, with
rising stock prices and lower bond yields as the typical outcome. The shock to the economy
must be one of more permanent nature for the transmission process to take it from the asset
market to the output market. If the shocks are more transitory in nature, the asset market will
quickly adjust back to its previous price level, and the output market is rarely affected. If these
shocks are of a permanent nature, the price changes on financial assets affect the output market
because now the price on production relative to financial assets has decreased. Not only has the
relative price on production decreased, interest rates have also decreased, which makes

investment in the new cheap production factors even more attractive (Meltzer, A.H, 1995).
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To further exemplify this there is a simplified and theoretical example below (figure 1) of the
way an open market operation from the central bank finds its way to affect the production of
output in the economy. On September 16t 2019 in a press release from the ECB, they described
how they thought the transmission process would affect the economy by cutting the deposit
facility rate by 10 basis points. This cut would reduce the Euro Overnight Index Average,
EONIA, which is a market interest rate that is a reference rate to a lot of the lending process in
the Eurozone and underlies the pricing of many financial assets (European Central Bank,
2019a). If the EONIA rate is reduced, lending activity should increase and with the lower
discount rate there should be more inflated asset prices in the Eurozone. Thus, the shock of a
reduced deposit facility rate is transmitted to the asset market. Since the deposit facility rate is
the anchor for the EONIA market interest rate, lowering the deposit facility reduces the funding
costs for businesses and households (European Central Bank, 2019a), which shows how their
decision of lowering the deposit facility rate will affect the output market positively. Aside from
this, the increased asset prices create not only larger consumption possibilities for households,
but it also reduces the relative price of production factors relative to financial assets, making it

more attractive for investments (European Central Bank, 2019a).
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Figure 1 (European Central Bank, (n.dc)) shows what the transmission process looks like when

a central bank alters their monetary policy.
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5. Data

5.1 Limitations

We have limited ourselves to only look at the founding members of the European Monetary
Union, except for Luxembourg due to a lack in available data. Instead we added Greece, who
is not a founding member, but who joined the union in 2001, right after its inception. We choose
these countries since they have all been members in the monetary union for a long time. This
was important because the theory of Optimal Currency Areas states that an interest rate
convergence will happen among the countries and we wanted to be sure that this had occurred.
Furthermore, we have limited ourselves with regards to the timeframe of our thesis. We choose
to only look at announcement days between January of 2011 until October of 2019. This was
partly because we wanted enough time to have passed since the inception of the monetary union,
so that interest rate convergence had occurred, and partly because we did not want to include

the price movements from the recession in 2008.

5.2 Selection of equity indices and government bonds

In this study we analyse the returns from equity indices and the yield from 10-year
government bonds for each country. The equity indices we have used have been selected
because they are the indices with the largest companies in their respective country and should
therefor serve as the best representation. For the government bond yields we have looked at
the 10-year government bonds. For each of them we have looked at the daily closing prices
and the returns from the equity indices have been calculated using the daily closing prices.
The data spans from the 28t of December 2010 until 25t of October 2019. The data on equity
indices and bonds was downloaded from Datastream (Datastream, 2019). The equity indices
and government bonds that we have looked at for each country are presented in the two tables
below (Table 1 and Table 2) where the countries have been divided into two groups, core and
periphery. We have divided the countries into these two groups, core and periphery, to make

it easier to present the statistics in our graphs and tables.
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Germany | France Belgium | Austria | Finland The Netherlands
Equity Index DAX 30 CAC40 |BEL20 ATX OMX Helsinki 25 | AEX
Government 10-year 10-year 10-year 10-year | 10-year yield 10-year yield
bonds yield yield yield yield

Table 1. Equity indices and government bonds that we used for the countries in the group

‘“ . ’»
core countries .

Italy Spain Greece Portugal Ireland
Equity Index FTSE/MIB | IBEX 35 FTSE/Athex Large cap | PSI 20 ISEQ 20
Government bonds | 10-year 10-year yield | 10-year yield 10-year yield 10-year

yield yield

Table 2. Equity indices and government bonds that we used for the countries in the group

(X3 . . »
‘periphery countries” .

5.3 Key ECB interest rates

During the time span of our study, the ECB has made 86 announcements but on only ten of

these occasions have they made a change in the deposit facility rate. The first two times ECB

increased the rate but since then the rate has only been decreased. This data was collected
from the ECBs website (European Central Bank, 2019b).

Date The interest rate on the deposit facility
2011-04-07 increased by 25 basis points to 0.50%
2011-07-07 increased by 25 basis points to 0.75%,
2011-11-03 l decreased by 25 basis points to 0.50%
2011-12-08 l decreased by 25 basis points to 0.25%
2012:07-05 | e creased by 25 basis points to 0.00%
2014-06-05

l' decreased by 10 basis points to -0.10%
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2014-09-04 l decreased by 10 basis points to -0.20%
20151203 | ] e reased by 10 basis poins (0 -0.30%
2016-03-10 l' decreased by 10 basis points to -0.40%
2019-09-12 l decreased by 10 basis points to -0.50%

Table 2. Showing the dates where the ECB announced that they would increase or decrease

the deposit facility rate

The graph below (Graph 1) depicts the development of key ECB interest rates. The deposit
facility rate, main refinancing operations rate and the marginal lending facility rate during the
time of our study, from 28t of December 2010 until 25t of Oktober 2019.

ECB Policy Rates
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—— Dieposit Facility ——Mhain Befinancing Operation Marginal Lending Facility

Graph 1. Key ECB policy rates (deposit facility rate, main refinancing operations rate and
the marginal lending facility rate) from 2010-12-28 until 2019-10-25

5.4 Historic values of the equity indices and the 10-year government bond yields
The following four graphs presented below depict the development of the Equity indices and

government bond yields from each respective country in our study (Table 1) during the time
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that we investigate them, from the 28t of Decemebr 2010 until the 25t of October 2019. For

the equity indices it shows the development of the cumulative return and for the 10-year

government bonds it shows the yield. We have again divided the countries in two groups, core

and periphery.
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Graph 2. Cumulative return from each core country’s equity index from 2010-12-28 until
2019-10-25

Core Eurozone 10-year Government Bond Yields
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Graph 3. Yield from each core country’s 10-year government bond from 2010-12-28 until
2019-10-25
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Periphery Eurozone Equity Indices
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Graph 4. Cumulative return from each periphery country’s equity index from 2010-12-28
until 2019-10-25
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Graph 5. Yield from each periphery country’s 10-year government bond from 2010-12-28
until 2019-10-25
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6. Method

In this chapter we present the general approach to how an event study is performed and how

we eventually did our event study.

6.1 Event study

The method we are using for this thesis is called an event study. In an article from 1997
MacKinlay describes through econometric tools and economic theory how to estimate the effect
news events have on the value of a certain company. He further explains that this method can
be applied to changes in central bank policy rates, dividend announcements and more. The
foundation of the event study is to examine if certain real-world events has a statistically
significant impact on security prices (MacKinlay, 1997). An event study is applied on times
series data, and this data is ideally a large time span to be able to observe as many events as
possible. Furthermore, since the cornerstone of event studies is that the Efficient Market
Hypothesis prevails (Xie, Munir & Yang, 2019), this method is ideal for examining the effects
of the ECB"s monetary policy decisions on financial markets in the Eurozone. Because of the
large anticipation of these monetary policy announcements, a lot of assumptions can be made
through the Efficient Market Hypothesis on the announcements impact on these markets. Given
that these announcements are closely watched by a number of “central bank-watchers” in the

investment community, the potential effect of these announcements may already be priced in.

6.2 Procedure of the event study

Choosing the event window and estimation period: When composing an event study, one has
to identify the period of interest for the study. In other words, the period where the prices on
the securities are of interest. This period is called the event window. The event window is often
larger than the specific day of interest because there could be factors contributing to the effect
from the days before or after the event. In our event study we have chosen an event window of
four days: two days before every ECB monetary policy announcement, the actual day of the
announcement (the event day), and the day after the announcement. Our reasoning is that there
is a lot of anticipation in the marketplace regarding these announcements, which makes it
possible for the change of the deposit rate to be priced in before the actual announcement. Our
reasoning for looking at the day after the announcement is to capture any post-event reactions
to the policy decision in the marketplace. The next step is to choose the estimation period for

the event study. In general, the estimation period is a period happening before the event in
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question and estimates should not include returns from the event window. This is because the
event itself should not have an impact on the estimated parameters of the security (MacKinlay,
1997).

The estimation period we have chosen is ten days long and starts twelve days before the event
day and ends three days before the event day. We chose this interval mostly because the period
between the ECB’s announcements on monetary policy have sometimes been less than a month.
Since we do not want the former announcement to affect the expected return of the next

announcement, we had to choose a short estimation period compared to other studies.

Estimation window Event window
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Event day
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Figure 2. A timeline for the event study displaying the estimation window, event window and

event day.

Selection of securities: After the event window is chosen, a selection of the securities that
should be evaluated is the next step. This selection is often based on some criteria that could
take geographical location of the firms or data availability of the different securities into
consideration (MacKinlay, 1997). For our study we look at countries within the Eurozone to
assess the impact of the policy announcements. But the criteria we chose is that we should only
look at the founding members of the European Monetary Union, with exception for Greece who
joined in 2001. Another complication occurred when we had some problems with finding
relevant data for Luxembourg, which eventually led to us excluding them from this study. Our
reasoning for only looking at the early members is that we want to look at countries whose
economies have adjusted to the new currency and have reached some form of convergence with
the rest of the Eurozone when it comes to interest rates. So, the selection of securities came

down to the main equity index and the 10-year government bond for each of the initial members
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of the European Monetary Union, plus Greece and minus Luxembourg. For the exact security

selection, see Table 1 and Table 2.

Measurement of abnormal return and motivation for constant mean model: To measure the
impact that the event in question has, the abnormal return is used. The abnormal return (4) is
when the expected return is subtracted from the actual return during the event window. The
expected return is calculated without including the event window, i.e. it is calculated from the

estimation period.

ARy = Rp — E(Ri‘rlxr) (4)

When calculating the expected return, there are often two different methods to use. First, we
have the “constant mean return model”, where the expected return is calculated as the average
return of the security during the estimation period. The second method is called the “market
return model”, and instead of taking an average of the security during the estimation period you
look at how the market as a whole moved during this period. Often when looking at for example
large American stocks you take the return of the S&P 500 as the market return (MacKinlay,
1997). For our event study we have chosen to use the “constant mean return model”. We chose
this model because we are looking at the largest stock indices and 10-year yields of the largest
Eurozone countries, and thus choosing the largest one of these and calling it “the market return”
would not be appropriate. We could have looked at some kind of world index in order to apply
the “market return model”, but this would include a lot of unnecessary noise from the rest of
the world that would make this event study redundant. Furthermore, since the stock indices that
we are looking at would be the market return in an event study that is looking at single stocks,
we felt that using the “market return model” in our study would not be appropriate since the

indices themselves are often used as the market return.

Statistical testing of the null hypothesis

The next step is to test the abnormal returns for significance. In order to do that, we first have
to define the null hypothesis and then determine how and over what time periods we should
aggregate these abnormal returns. For our event study the null hypothesis is that the
announcement of monetary policy from the ECB has no significant impact on the securities we

are looking at. Then the opposite of our null hypothesis is that ECB’s announcements has a
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significant impact on the securities. Since the impact can be both positive and negative, our

non-null hypothesis is two-sided.

HO:VO =0
Hy:V, # 0

Where V, is the change in return for the securities we are looking at. In order to find the t-
statistic from our event study we first calculated a “cumulative abnormal return” or CAR (5)
over the event window, i.e. stretching over four days.

CAR(t1,7,) = Y72y, ARz (5)
Where AR, is the abnormal return of the security in question, 7, is the first day of the event

window and 7, is the last day. After we calculated the CAR, we moved on to calculate the

variance of the error term (6) of these securities over the estimation period.
~ 1 T =
ngt = Ll__2211=T0+1(RiT - R;)? (6)

Where L, is the number of days of the estimation period, which in our case is ten. This measure
is essential to the event study because we need to be able to adjust the variance of the securities
during the event window with the variance of the error term from the estimation period in order

to get sustainable results.
07 (11,72) = (1, — 13 + 1)0, (7

The equation above measures the variance of the CAR (7), which is the variance of the returns
during the event window. As we can see the variance of the CAR is adjusted to be able to be
comparable with the results from the estimation period. These three steps are calculated for all
the securities during all the events we are looking at, i.e. all announcement days from the ECB
during the time period between January 2011 and October 2019. After this we had to make a
decision of how to aggregate these results in order to connect it to theory. We chose to look at

each security individually but to only focus at the days where the ECB actually changed the
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deposit facility rate. So, this leads to ten events for each security across the time period. Then

we used the following formula to calculate the average cumulative abnormal return (8).
a sy 1
CAR(74,73) = N ?]:1 CAR(74,7;) (8)

Where N is the number of events, which in our case is ten. After this we used the following

formula to calculate the variance of the CAR (9) during the event window.
Yal¥s) 1N 2
var(CAR(7,73)) = vz &i=10i (t1,72) )

And then finally we used this formula to calculate the t-statistic (10) for each security during
the time period (MacKinlay, 1997).

_ CAR(71,72)
= p— 1
1 var(CAR(14,T3)) /2

~ N(0,1) (10)

Under the null hypothesis, V, is distributed as a t-distribution with n-1 degrees of freedom.
Since our event study spans over several years, the critical t-value of 1,96 is used since n goes
towards infinity. So, for a two-sided 95 % confidence interval the critical values become 1,96
and -1,96. This means that if the result is inside this interval it is insignificant. But if the result
is outside of this interval, the t-statistic is significant, and the null hypothesis or the H,, can be
rejected (Korner & Wahlgren, 2015).
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7. Results

We have calculated two different sets of t-statistics for all of the country’s equity indices and

government bonds, the only thing that separates them from each other is the number of events

we have acknowledged. In the first one, N=10, the t-stats have been calculated only with the

data from the 10 events where the deposit facility rate was changed.

10 events —

t-stat (N=10) | Germany France Belgium Austria Finland The Netherlands
Equity Index | -1,924884 | -1,9517643 | -1,8213405 | -0,9002168 | -1,794067313 | -1,663497083
10 Y Yield 0,37984522 | 0,07737376 | 0,06018691 | 0,49831854 | 0,178429374 | 0,235096086

Table 3. t-stats for the core countries equity indices and 10-year government bond yields

t-stat (N=10) Italy Spain Greece Portugal Ireland
Equity Index -1,5644656 -1,6615293 -1,4113868 -1,1235305 -1,5727436
10 Y Yield 0,76816632 0,3755078 1,92771012 0,0681739 0,22274132

Table 4. t-stats for the periphery countries equity indices and 10-year government bond yields

As we can see in table 3 and 4, none of the countries equity indices nor the 10-year yields were
significantly impacted by the changes in the deposit facility rate. Although when we examin
the t-stats for the equity indices we can see that two or three of the t-stats are close to being
significant on the 5 %-level, but that the majority of them are quite a long way from being
significant, meaning that their t-value is larger than -1,96. This could be explained by the fact
that we are looking at events that takes place between the year of 2011 all the way to 2019. Due
to the fact that the economic outlook and market sentiment can change a lot during an nine-year
time period it is not strange that we do not get as significant results as we had hoped for. If we
take a look at the ten-year yields, we do not find any significant results here either. We can also
see that all the equity indices have negative t-stats while the 10-year yields have positive ones.
This goes against the theory of decreasing yields and increasing equity prices when a central
bank cuts interest rates. This will be further examined in the analysis section. If we look at the
different t-statistics of the equity indices we can see that some of them are closer to being

significant than others. All the core countries equity indices, except Austria, are closer to the
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critical value of -1,96 than the periphery countries. This tells us that the core countries equity
markets react more strongly to monetary policy announcements than the periphery countries
equity markets do. If we turn our attention to the government bond yields, there does not seem
to be any coherent divide between core and periphery countries. All of them, except for the
Greek yields, are highly insignificant. We believe that the reason that the Greek yields are such
an outlier is due to the fact that it has been distinctively higher during the turbulent time of the
European debt crisis. Most of the periphery yields skyrocketed during the European debt crisis,
but the Greek yields went a lot higher and stayed there for a much longer time than any other
yield. We think that this could have led to higher volatility of the Greek yields when policy rate
changes from the ECB were announced, and thus led to a higher t-statistic compared to the

other countries.

If we take it one step further to find significant results, we could look at a two-sided interval
with a level of significance of 10 %. This gives us a critical t-value of 1,64. When looking at
our results with this new critical value, we can see that Germany, France, The Netherlands,
Belgium, Finland and Spain have a significant t-statistic on their equity indices. According to
this new level of significance, these countries constitute an Optimal Currency Area with the
ECB as the monetary authority. And if we take a look at the yields again, the results are still
very insignificant, with the exception for Greek yields. If we take this new level of significance
the ECB only affects Greek yields in a significant way, and we cannot draw any conclusions
with regards to Optimal Currency Areas in the Eurozone. But because we did not get any similar
results from the equity versus bond markets perspective, no conclusions based on this
significance level is drawn. We choose to look at the 5 % significance level as our main result
because it is the most commonly accepted and used level to look at, not too high or too low. If
we increase the level of significance, the results become less precise, and it creates a trade-off
between significant t-statistics and precision of our findings. Since we choose 5 % as our level
of significance from the beginning and an increase in the level of significance to 10 % did not
give us a solid foundation to draw conclusions from, with regards to Optimal Currency Areas,
we chose to stick with our original significance level and not compromise the precision of our

results.

In the second test, N=86, we have calculated the t-stats from all the 86 events, regardless if

the deposit facility rate was changed or not.
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86 events —

t-stat (N=86) | Germany | France Belgium Austria Finland The Netherlands
Equity Index | -0,2003231 | 0,061773 -0,1873575 | 0,044781 -0,13531611 -0,211897172
10 Y Yield 0,18025834 | 0,97642827 | 0,42881338 | 0,30058931 | -0,277496966 | 0,038417094

Table 5. t-stats for the core countries equity indices and 10-year government bond yields

t-stat (N=86) | Italy Spain Greece Portugal Ireland
Equity Index 0,10886168 0,54979809 0,53869931 0,2712672 -0,7395096
10 Y Yield -0,1775649 -0,7085385 -0,2879227 -0,6343446 -0,0029205

Table 6. t-stats for the periphery countries equity indices and 10-year government bond yields

Aside from the main results that we found, we applied the same procedure in this test, but on
all the announcement days between January 2011 and October 2019, not only on the days that
the ECB changed the deposit facility rate but every announcement day. The results from this
procedure is depicted in table 5 and 6. In this case, the t-statistics are even more insignificant
than in our main result, but these results are not as coherent as well. The reason for this is
probably explained by the fact that on the majority of the events in this procedure, the deposit
facility rate was not changed at all. We decided to proceed with the first test where N=10 not
only because we found more coherent results, but also because the results could be motivated
by the fact that in that test there was mostly rate cuts occurring. Since the second test looks at
all the different rate decisions, we choose the first one due to the fact that that procedure should

be better at explaining why these asset returns change as they do.
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8. Analysis

As we can see none of the securities were impacted significantly by the ECB’s change in the
deposit facility rate. This has led us to draw the conclusion that the Eurozone is an Optimal
Currency Area, at least when consulting the second Mundell model. We draw this conclusion
based on the idea of European convergency of different macro variables, like inflation rate and
stable levels of the exchange rate before a country can join the monetary union. So, we are
basing our argument regarding whether the Eurozone is an Optimal Currency Area or not on
the fact that the securities we are looking at needs to react similarly to monetary policy
announcements. Since the level of interest rates in the economies we are looking at has already
converged, it is highly reasonable that they should react similarly as well. We are connecting
our results mainly to the second Mundell model because that model talks about risk sharing and
international portfolio diversification. Since the European interest rates has converged so much
during the past decades, risk premia within the Eurozone have diminished, which in our view
could be proof of a successful implementation of an Optimal Currency Area and that the risk
sharing and portfolio diversification effects work. If this theory holds, these securities should
all move in the same direction as each other since the reaction to asymmetric shocks is spread
between member states. Our results tell us that all the equity indices have moved in the same
direction and that none of them had a significant reaction to the shocks we evaluated. The same
goes for the ten-year yields we looked at, they all went in the same direction and none of them
showed any significant impact. This makes us draw the conclusion that through the lenses of
the second Mundell model, the Eurozone is an Optimal Currency Area due to the fact that
securities move in the same direction and they are not significantly impacted by the monetary

policy announcements.

Furthermore, since Franklin and Rose discuss that national business cycles could become more
or less correlated within an Optimal Currency Area, our view on how the national transmission
processes acts differ. Since a common international trade agreement can lead to comparative
advantages for different areas of the Eurozone, idiosyncratic behavior of the different national
business cycles could occur. On the other hand, Franklin and Rose (1996) reasons that for
example if intra-industry trade is the majority of traded goods and services, then national
business cycles could be more synchronized as trading within the Eurozone increases. Our view
is that the on the one hand both equities and ten-year yields has moved in the same direction

across the Eurozone, which could be a sign that the national transmission processes have
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worked similarly within the Eurozone. But the countries that make up the Eurozone have
different output compositions. Due to this we cannot draw the conclusion that the monetary
policy decisions have affected their real economies in the exact same way just because these
securities have moved in the same direction. Since our reasoning is that the second Mundell
model is applicable to the Eurozone, and that it determines that it is an Optimal Currency Area,
then the reasoning that the Optimal Currency Area should have member states with different
output composition is applicable here. The second Mundell model also underlies our argument
for the successful risk sharing and international portfolio diversification effects on the
Eurozone. Furthermore, since interest rate sensitivity differs between industries and the fact
that the member states of the Eurozone have different output compositions, the conclusion that
the different national transmission processes acts the same way cannot be drawn. The definite
answer to this question lies outside the scope of this thesis, and we will not investigate it further,
but the assumption that these processes differ can be concluded. This does not, however, have
an impact on our overall conclusion that the Eurozone is an Optimal Currency Area since the
second Mundell model’s foundation is that member states together create a diversified

monetary union when it comes to output composition.

The results above shows, as mentioned, that none of the securities was significantly impacted
during this time period. Our conclusion regarding this is that both the Eurozone equity markets
and the market for the 10-year yields shows signs of belonging to the semi-strong version of
the Efficient Market Hypothesis. Our reasoning behind this is that since monetary policy
announcements from the ECB and other major central banks are such big macroeconomic
events that there is simply too much coverage from different experts on the outcome of these
events. There is published research from large banks and other institutions that estimate and
analyze the impact these rate changes should have on the financial markets, and this information
is very easy to obtain from different online sources. Since these are qualified experts that are
making predictions on events that have three different outcomes, we argue that these monetary
policy announcements almost become public knowledge before they are announced. We base
this idea partly on the insignificant results we received and that these results can be explained
by the fact that as Piazzesi and Swanson (2008) reasoned, the market for futures on interest
rates “price in” these announcements before they occur. To prove this however is a difficult
task and possibly an interesting topic for further research at a higher level. Since our event
window is two days before the announcement until one day after we resonate that the change

in monetary policy was almost already priced in and that a lot of what happened in our event
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window could be a degradation of asset prices. Since a highly expected outcome was realized,
and that outcome was already priced in, it is intuitive that this event would not have a significant
impact on asset prices nor that it would have a lasting effect on them as well. We also find
support for our reasoning in the literature of theoretical finance on how assets are priced.
According to the literature equities can be valued with the dividend discount model and that the
risk-free rate in this model is often based on some sort of major policy rate. This model tells us
that if interest rates decline, equity valuations should increase based on the lower discount rate.
Since equity prices in our event study was negatively impacted across the board, we find support
for our theory here regarding that the market sort of price them back since the event was already
priced in. Also, the fact that the literature states that when the risk-free rate decreases, longer-
term interest rates on bonds should also decrease. In our event study the opposite has happened,
I.e. interest rates on long-term bonds have been positively impacted. Once more the theory of a

degradation of asset prices can be a possible assumption.
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9. Conclusion and further research

To conclude, we did not find any significant impact from the ECB on any of these asset’s prices.
As stated, this can very well depend on the forward-looking nature of financial markets. We
reason that since the prices of the bonds and equity indices respectively moved in the same
direction and magnitude, and since none of them were significantly impacted, we reason that
the ECB is able to impact them in a similar manner. This is necessary for an Optimal Currency
Area since the monetary authority of the area needs to be able to affect these securities in a
consistent way, and we reason that this is an attribute the Eurozone displays. This makes us
draw the conclusion that based on the reaction of the equity and government bond market in
the Eurozone, the Eurozone actually is an Optimal Currency Area. There are still some unturned
stones in this thesis, and some of those could be interesting for further research. The question
to what degree the transmission process within the Eurozone differ, is, however of certain
interest. Since these processes are different, one could model the monetary policy
announcements effect on the countries respective equity- and bond market, and then move on
to examine how this changed real economic variables like industrial production or housing
prices in these countries. There might be some conclusions to draw as to for which countries
the European Central Bank has the most effect on. Based on similarities of transmission
processes, one might be able to determine which countries constitutes an Optimal Currency
Area. Furthermore, an interesting area for further research could be to examine to what degree
international risk sharing within the Eurozone has occurred. One might be able to draw more
concrete conclusions regarding the convergence of interest rates in the Eurozone to
international risk sharing. Another interesting topic for further research would be to examine to
what degree the market has already priced in the ECBs monetary policy announcements in
equity and bond prices. This would be of great interest for this thesis, but more generally it

could be of interest for economics as a subject.
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