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Drivers of the PIIGS’ Stock Market Returns

ABSTRACT

Following the global financial crisis of 2008 andnsequent economic downturn, the
recent European sovereign-debt crisis broughteaddre five euro area Member States,
the so-called PIIGS. On the other hand, empiricarfce suggests that stock market
returns are related to macroeconomic variableshinthesis, the dynamics between a
large set of macro variables and the stock mardetrms in the PIIGS are examined,
between January, 1999 and March, 2011. From a @&igp of multifactor models, the

degree of integration of these five markets is alsalyzed, given that the set employed
comprises both country-specific and global macmiabées. In addition to the analysis
of the explanatory ability of all the macro varieblconsidered at once, the “best”
explanatory model for each country is selectedOli& stepwise regression, making it
possible to identify which macro variables are ndosely related to each stock market
returns. The empirical results suggest these stomikets to be mildly segmented and
strongly related to the U.S. Treasury 10-year bgiettl. A puzzling finding consists in

the nature of the relationship between the U.SaJuey 10-year bond yield and the

stock market returns of the PIIGS.

Key words: Multifactor models; Macroeconomic variables; Intfonal stock returns;

Financial markets.

JEL classification: C22, G15
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RESUMO

Na sequéncia da crise financeira global de 2008oeseruente desaceleracdo
econdmica, a recente crise da divida soberana Eiarpps em evidéncia cinco Estados
Membros da zona euro, os entdo apelidados PlIIGSWR® lado, os estudos empiricos
em finangas sugerem que a rentabilidade do merdadmcdes esta relacionada com
variaveis macroeconomicas. Nesta tese, as dinareit@s um conjunto alargado de
variaveis macro e a rentabilidade do mercado déescdos PIIGS sédo examinadas,
entre Janeiro de 1999 e Marco de 2011. Numa pengpel® modelos multifactoriais, o
nivel de integragdo destes cinco mercados é tanavétisado, dado que o conjunto
utilizado inclui simultaneamente variaveis macrpeetficas de cada pais e variaveis
macro globais. Para além da andlise a capacidageaiva de todas as variaveis
macro consideradas em simultdneo, é ainda selecoro “melhor” modelo
explicativo para cada pais através de regressgwiste dos MQO, sendo assim
possivel identificar quais as varidveis macro nmaiBnamente relacionadas com as
rentabilidades de cada mercado de acc¢des. Osadssilempiricos sugerem que estes
mercados de acgOes sdo parcialmente segmentadtsmerde relacionados com a
rentabilidade das obrigacfes do Tesouro a 10 aoe<EdJ.A. Um resultado curioso
consiste na natureza da relacdo entre a rentatslidas obrigag6es do Tesouro a 10

anos americanas e as rentabilidades dos mercadagdes dos PIIGS.

Palavras-chave:Modelos multifactoriais; Variaveis macroeconémicRntabilidade

de mercados de ac¢des internacionais; MercadascBinas.

Classificacado JEL:C22, G15



Drivers of the PIIGS’ Stock Market Returns

INDEX

1. INTRODUCTION 1
2. STOCK MARKETS IN THE PIIGS — A BRIEF CHARACTERATION 6
3. THEORETICAL FRAMEWORK 8
4. ECONOMETRIC METHODOLOGY 16
5. DATA 18
6. EMPIRICAL RESULTS 28
A. THEORETICAL EXPECTATIONS 28

B. ESTIMATION RESULTS 31

B.1. PORTUGAL 31

B.2. IRELAND 36

B.3. ITALY 42

B.4. GREECE a7

B.5. SPAIN 51

7. CONCLUSION 56



Drivers of the PIIGS’ Stock Market Returns

LIST OF FIGURES

Figure 1: Current-account balance (as a percentage of GDP) 11
Figure 2: General government gross debt-to-GDP ratio 12
Figure 3: Ten-year government bond yields 14



Drivers of the PIIGS’ Stock Market Returns

LIST OF TABLES

TABLE 1 - 6 - Stock market indexes of the PIIGS 6
TABLE 2 - Glossary and Definitions of Variables 20
TABLE 3 - Correlation matrix of the variables fooiugal 23
TABLE 4 - Correlation matrix of the variables foeland 24
TABLE 5 - Correlation matrix of the variables faaly 25
TABLE 6 - Correlation matrix of the variables forégce 26
TABLE 7 - Correlation matrix of the variables fop&n 27
TABLE 8 - Regression of the PSI 20 on the macrb fastors 32
TABLE 9 - Stepwise regressions of the PSI 20 omthero risk factors 35
TABLE 10 - Specification tests for the “best” expédory model of the PSI 20 returns 36
TABLE 11 - Regression of the ISEQ Overall on thecroaisk factors 37
TABLE 12 - Stepwise regressions of the ISEQ Overalthe macro risk factors 40

TABLE 13 - Specification tests for the “best” expéiory model of the ISEQ Overall returns 41
TABLE 14 - Regression of the FTSE MIB on the mags& factors 43
TABLE 15 - Stepwise regressions of the FTSE MIBtlw& macro risk factors 46
TABLE 16 - Specification tests for the “best” expédory model of the FTSE MIB returns 47
TABLE 17 - Regression of the Athex Composite onrtteero risk factors 48
TABLE 18 - Stepwise regressions of the Athex Contpasn the macro risk factors 50

TABLE 19 - Specification tests for the “best” expédory model of the Athex Composite

returns 51
TABLE 20 - Regression of the IBEX 35 on the madsh factors 52
TABLE 21 - Stepwise regressions of the IBEX 35 loa nacro risk factors 54

TABLE 22 - Specification tests for the “best” expédory model of the IBEX 35 returns 55



APT
ATHEX
BD

BS

BY
CAPM
DJ
EBITDA
ECB
EMU
EPS
Eq.
EU
FED
FROB
FTSE MIB
FX
G-7
GDP
GNP
IBEX
IMF
IPO
ISEQ
MS
MSCI
NAMA
NYSE
OECD
oLs
PDV

Drivers of the PIIGS’ Stock Market Returns

LIST OF ABBREVIATIONS

Arbitrage Pricing Theory
Athens Exchange

German

Bond Spread

Bond Yield

Capital Asset Pricing Model

Dow Jones

Earnings Before Interest, Taxes, Depreoiatiand Amortization
European Central Bank

Economic and Monetary Union

Earnings per share

Equation

European Union

Federal Reserve

Fund for Ordered Bank Restructuring

Financial Times Stock Exchange Milandi&&8orsa
Foreign Exchange Rate

Group of Seven

Gross Domestic Product

Gross National Product

Iberia Index

International Monetary Fund

Initial Public Offering

Irish Stock Exchange Quotient

Money Supply

Morgan Stanley Capital International
National Asset Management Agency

New York Stock Exchange

Organisation for Economic Co-operation angddgpment
Ordinary Least Squares

Present Discounted Value

\



Drivers of the PIIGS’ Stock Market Returns

PER Price Earnings Ratio

PIIGS Portugal, Ireland, Italy, Greece and Spain
PSI Portuguese Stock Index

RESET Regression Specification Error Test

S&P Standard and Poor’s

TS Trade Sector

U.K. United Kingdom

UR Unemployment Rate

U.S. United States

Vs. Versus

VI



Drivers of the PIIGS’ Stock Market Returns

1. INTRODUCTION

A major area of interest in financial economics lie the question: What forces drive stock
market returns? Giving birth to asset pricing tlyedne capital asset pricing model (CAPM)
of William Sharpe (1964) and John Lintner (1965)sveamilestone in trying to answer that
guestion as it states that expected asset rettgrimeaarly related to their betas, moving up or
down together with the expected return on a meaiavee-efficient market portfolio. Not
ignoring its huge success and the fact that the NLA still widely used in finance, many

empirical problems have been found and are wellid@mnted in Fama and French (2004).

Different asset pricing models have been developatuitively and from common
observation that share prices tend to fluctuatl etonomic news, Chen et al. (1986) started,
in a more serious way, a new branch of finance whies to understand the relation between
stock markets and the macroeconomy. In the sgitithe Arbitrage Pricing Theory (APT) of
Ross (1976), Chen et al. (1986) explored if a $etnacroeconomic state variables could
proxy for the pervasive risk factors that systepaly influence stock market returns. The
authors concluded that, indeed, industrial productthe risk premium, the term structure,
expected and unexpected inflation were significargxplaining the expected returns of U.S.

stock portfolios.

As it is expressed in Homa and Jaffee (1971), & s&aightforward way of explaining why
macroeconomic variables can be related to stocketsconsists in regarding the price of a

common stock in terms of the Present Discounted&/é@PDV) of its expected dividends:

Dy (1+ g0t

pPDV, = » ——~ Jt7
0 t—0(1+Rt+ )t

1)
Where
D, is the level of current dividends,
g: 1s the expected growth rate of dividends at time
R, is the riskless rate at tinte

. is the risk premium at timé associated with the uncertainty of the future ctistv

payments.
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Therefore the price of a common stock is determimgdtivo variables, the level and growth
rate of dividends (firms’ expected cash flows) whiare discounted at the riskless rate
increased by the risk premium (discount factord)rotigh simple and intuitive financial
theory, macro factors that likely exert importafieets on those two variables and also affect
future investment opportunities and consumptionablr are strong candidates of having a

significant influence on asset pricing.

This particular area of academic research has peatla quite extensive volume of empirical
studies, which paved the way for thgriori selection of a set of “standard” macro variables
potentially linked to stock market returns. Rapa&thal. (2005) tested the predictability of
stock returns in 12 industrialized countries ugimg following macro variables, the long-term
government bond yield, the term spread, inflatiate rindustrial production, money supply,
and unemployment rate. In doing so, they considbret in-sample and out-of-sample tests
of predictability for horizons of 1, 3, 12, and Pdonths. The main conclusion was that
interest rates (long-term government bond yieldpdtout as being the most consistent and
reliable predictor of aggregate stock returns acmintries, especially at shorter horizons,
besides the fact that inflation rate, money supafyd the term spread having also revealed

predictive power in some cases.

Flannery and Protopapadakis (2002) estimated a Inodde. S. equity returns, in which both
the realized returns and their conditional volgtilcould vary with 17 macroeconomic
announcements. The authors presented evidencévhatut of the 17 macro variables were
strong candidates for risk factors, two nominaliatales (inflation rate and money supply)
and three real variables (the balance of trade,l®ment, and housing starts). That
conclusion was based on the following observatidhs: inflation rate affected only the
aggregate stock market returns, the three reabbi@s significantly raised the returns’
conditional volatility, the money supply was thelyomariable that had a significant impact
both on the returns and their conditional volatjlitand all the five macro variables
significantly increased stock market trading voluroe the days they were publicly
announced.

Pesaran and Timmermann (1995) examined the prédigtaof U.S. stock returns including
in the prediction model a set of macroeconomicdattirs, the 1-month T-bill rate, the 12-
month T-bond rate, rate of inflation, industrialtput, and the money supply. The success of

the different models, which used different combioag of the variables, as measured by
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comparing the forecast values against the actuaksaof excess returns on the S&P 500
index supported the idea that the predictabilitgtoitk returns is linked to the business cycle.
The variables most frequently included in the fastimg models were the 1-month T-bill

rate, monetary growth and industrial productionofher conclusion made by the study was
that periods with high market volatility appeareditave had higher predictability of excess
stock returns, especially during the 1970s, whiels & period of time that had experienced a

large shock to the economy (oil price shock in 3974

Ferson and Harvey (1994) studied the ability ofesavmeasures of global economic risks to
explain the fluctuations in the national stock nedskof 18 countries. The global economic
risk variables used were the returns on a worldtgauarket portfolio (MSCI world index), a
measure of exchange risk (trade-weighted U.S. doliece of the currencies of the G-10
countries), the spread between the 3-month Euraddéposit rate and the 3-month Treasury
bill yield, the price of crude oil, and global masss for inflation, real short term interest
rates and industrial production growth, definedvagghted averages of those variables in the
G-7 countries. The main results showed that thddvoiarket portfolio was by far the most
important factor in explaining, ex-post, the vadarof each country aggregate stock market
excess return. However, a multifactor model expdnoeinclude exchange rates, oil prices
and inflation as risk factors substantially lowetbd average pricing errors when compared
to a model based only on the world market indexly@me world market portfolio and the

exchange risk variables displayed significant ayenaturn premiums.

Currently, one of the main concerns for market ipgnts and a key downside risk to
economic activity is related to the eurozone sagerdebt crisis. The benchmark bond yields
of some selected euro area Member States had Imearrising trend since September 2009
and had reached record highs never seen before giarcadoption of the common currency
(European Commission, 2011a). The selected eusbcarentries are Portugal, Ireland, Italy,
Greece and Spain, and the financial markets stddedse the acronym “PIIGS” when
referring to these five peripheral euro area MemBttes. Leaving no doubt about the
severity of this crisis, government bond spreadsr dverman bunds reached unsustainable
high levels, up to the point at which borrowing rfrothe funding markets was made
unbearable for Greece, Ireland and Portugal. Asoasequence, these countries have
requested financial assistance from the EU anéMie(IMF, 2011).
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With this background, where the PIIGS are in thetlgght of an European sovereign-debt
crisis, the main objective of this thesis is to @stigate, from a set of “standard”
macroeconomic variables, which macro variablesuif) are able to explain the variation in
the stock market returns of the aforementioned tims It must be noted that the focus is not
in proposing a model of expected stock returns, #edefore whether the macro factors
examined are priced is beyond the scope of theystadbrder to address this task, quarterly
stock returns of the PIIGS main national indexemfrl999 to 2011 are analyzed employing a

regression framework.

An important issue regarding financial markets heirt level of world integration. The
significant process of political, economic and #afive harmonization between European
countries seems to be a good reason to expecharhiggree of European markets financial
integration. Relevant developments towards thaction can be: the end of the 1980s had
seen the lifting of the majority of restrictions t¢ime free movement of capital flows; the
establishment of Economic and Monetary Union (EMidy the introduction of the single
currency in 1999 eliminated an important source risk to intra-euro-area security
transactions, namely the exchange rate; the craskeb trading between European capital

markets increased significantly, leading to a desean the portfolio home bias.

Addressing that issue at the euro area level, Betedé (2004) presented a good survey of the
literature and confirmed earlier evidence that eanea equity markets have been showing a
rising degree of integration over the last yearpplfing different specific measures of
integration, the authors documented three impor@ampirical proofs. The cross-sectional
dispersion of stock index returns across individec@intries declined at a faster pace, being
surpassed by the dispersion of all sector returr20D0, which suggested that cross-country
stock index correlations have increased. Local tgqetturns sensitivity, or “betas”, to two
common factors, aggregate euro area and U.S. emaitiget returns, increased gradually over
time and was interpreted as a higher level of natiégn within the eurozone but also globally
with the world main stock markets. The proportidogal return variances explained by euro
area equity market shocks exceeded the proporkplaieed by U.S. shocks since 1992 (the
Treaty of Maastricht), suggesting that regionalozane integration proceeded more quickly

than integration into the global markets.

In regard to the level of integration in the PlIIGR&bck markets and in a similar vein to

Samitas and Kenourgios (2007), the set of courgegci$ic macro variables earlier referred is
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augmented with U.S. and German macroeconomic \esas proxies for global factors, as
well as with the oil price and the exchange ratbal risk factors. Hence, the study adds to
the literature on asset pricing in two key diregtioFirstly, a large set of macro variables is
used in the five so-called PIIGS, making it possitd examine if common cross-country
patterns of return explanation emerge, or if thelaxatory power of certain macro variables
is only specific to a particular country. Seconditythe context of mild segmentation models
(Bekaert and Harvey, 1995) the stock return vametiare explained by both local and global
risk factors, which is a way to assess the integrdevel of these five countries as expressed

by the relative explanatory importance of the localglobal factors.

The next sections are organized as follows. SeQiagives a brief insight into the stock
markets in the PIIGS. Section 3 introduces the gamind of the global crisis impact at the
European level, the counter-cyclical euro area gowent measures, its consequences on
public finances and the main macroeconomic devedopsnin the PIIGS. Sections 4 and 5
present the econometric methodology and the datd us the empirical research,
respectively. Finally, section 6 contains the meampirical results and the last section shows

the concluding remarks.
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2. STOCK MARKETS IN THE PIIGS — A BRIEF CHARACTERIZATI ON

Equity markets in the euro area grew substantialthe 1990s. The strong increase in market
capitalization was linked to the privatization ¢&te-owned companies and new listings of
companies in the technology, media, and telecomeations sector which led to a rise in
IPO’s. As Baele et al. (2004) put it, an equitytare in Europe was developed with a rising
market participation by households and institutiangestors, even though worldwide stock
markets being currently in bear market territomyl] swing to the global financial crisis of
2008. More specifically, the stock markets of tine fcountries PIIGS all belong to the
Morgan Stanley Capital Index for Developed Marketiyeit with some heterogeneity in
terms of size and liquidity, as can be seen inddblconcerning the main national indexes of
the PIIGS.

TABLE 1
Stock market indexes of the PIIGS

PSI 20 ISEQ Overall FTSE MIB AthexComposite  IBEX 35
Securities number 20 50 40 40 35
Currency Euro Euro Euro Euro Euro
li/loérzkgi l():ap"a"zaﬂon (October 55 514 BLN 66.983 BLN 307.263 BLN 22.375 BLN 400.4128L
Turnover 31,604,104 11,589,870 1,046,387,923 23,379,973 1,639,848,004
PER* 12.803 15.381 32.524 9.934 16.501
Dividend Yield* 8.324 3.619 4.322 5.312 5.115
EBITDA* 686.388 146.274 2,956.172 242,998 3,152.201
EPS* 0.301 0.282 0.960 -0.296 1.602
Cash-Flow/share* 1.522 0.326 2.190 1.146 3.343
Source: Bloomberg *Average value

When comparing these five markets, the Spanishltafidn stock exchanges stand out for
their higher levels of market capitalization andydé&urnover. On the other hand, the Irish,
Portuguese and Greek markets can be consideretiveBlasmall stock exchanges. For
instance, whereas the IBEX 35 accounts for a maskibt a capitalization of around € 400

billion, the Athex Composite represents about ®#libn.

Trying to provide a simple characterization of t@mpanies traded in these markets, the
highest average dividend yield for listed comparnsesegistered in Portugal and is mainly
explained by a one company really high value. Cagagn, the Spanish and Italian companies
stand out for having the highest values of botmgs per share (EPS) and cash-flow per
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share. Even though, the Spanish companies havitge Earnings Ratio (PER) about half of
what is seen in the FTSE MIB.

An interesting aspect of the Irish and Spanish kstoarkets is the greatest share of the
financial sector in their overall market capitativa, with the financial companies

representing 40% and 30% of the Irish and Spanistket capitalizations, respectively. The
Irish stock exchange is also, together with thetlprese market, the most highly
concentrated, with the top ten companies accouritn@5% and 90% of the total market

capitalization in both stock exchanges, respedtivel
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3. THEORETICAL FRAMEWORK

After World War Il, European politicians started @ot towards an economic and political
unification between countries in Europe, laying thendations of the European Union as we
know it today. A single set of institutions, suck the European Commission, European
Council and European Parliament was formed, thesklight Treaty on European Union was
signed in 1992, and the Single Market was formatlgnpleted with the objective of creating

an area without internal frontiers where peopl&dso services and capital can move freely.

After substantial steps taken to achieve a conveef national economic policies based on
budgetary discipline and price stability, on Jayuar 1999, the Economic and Monetary
Union (EMU) was formed by eleven EU countries. 8irtben, all of the Member States
started to share a single monetary policy conduicjetthe European Central Bank (ECB), the
euro was introduced as their official currency, ¢kehange rates between euro area countries
have been irrevocably fixed and all EMU membersehtheir government bills and bonds

denominated in euro.

More recently, the global financial crisis that wiasensified by the collapse of Lehman
Brothers in the last quarter of 2008 left a serisuldwide economic crisis — The Great
Recession. The world economic activity had the str contraction since the Great
Depression of the 1930s and the euro area wasaspgan, registering a 4.1% GDP decrease

in 2009 (European Commission, 2011a).

Responding both to the financial crisis and to ¢éeenomic downturn, the ECB relaxed its
monetary policy setting its key rate to the lowlesel ever and the governments undertook a

comprehensive set of emergency measures withirdaodérdinated framework.

Firstly, measures were taken in support of systallgigmportant financial institutions with
serious liquidity problems and enormous asset vdiens. Based on the adoption of the
concerted European Action Plan, euro area govertsrstepped in with bank rescue schemes
targeted at the liabilities side of banks’ balamsteets. Government guarantees for bank
funding, increased coverage of the retail depaositiiance schemes, recapitalization through
injections of government capital and nationalizats a measure of last resort were the
national actions taken (Petrovic and Tutsch, 2008 assets side of banks’ balance sheets

was also targeted with either the removal of imgrhssets or insuring them.
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However, some countries were forced to go deepehenpublic support to their national
banking sector. Ireland created the National Addahagement Agency (NAMA) for the
purpose of exchanging risky loans from domestidkbdor government securities. Similarly,
the Spanish Fund for Ordered Bank RestructuringQBRwas established to provide help in
the restructuring process of troubled banks, thnowgrgers with another institutions, funds
granting or assets purchasing. At the end of 20@88nd was one of the euro area countries
that suffered a pronounced increase in the govemhihebt by 6.7% of GDP and was by far
the euro area government that took on more imptimittingent liabilities of about 172% of
GDP (Riet, 2010).

Secondly, with the aim of avoiding a deep recessiod support the real economy, the
European Economic Recovery Plan was launched withdgetary impulse of € 200 billion,
which accounted for 1.5% of EU GDP (European Corsiois 2008). A short-term fiscal
impulse was put in practice both through the opemabf automatic fiscal stabilizers and
discretionary fiscal policy measures mainly directéé households’ purchasing power, public
investment and businesses. Generally, this econatimeulus carried out by euro area
governments took the form of tax cuts (revenue)satel subsidies (expenditure side) leading

to a revenue shortfalls and higher spending raitostion.

The facts that in 2010, real GDP grew by 1.8% i dlro area while the previous year was
characterized by an economic recession, togethitr avi European economic outlook that
confirms a recovery path, as is projected by theogean Commission in the Spring 2011
Economic Forecast, demonstrate the effectivenesghef expansionary fiscal policies.

However, the flip side of the coin was a sharp wetation in euro area public finances and

increased risks to longer-term fiscal sustainapbilit

After having been close to balance in 2007, euea government budget shifted to a 6.3% of
GDP deficit in 2009 and the government debt-to-GBiv followed a rising path, expected
to reach 88.5% of GDP in 2012 (European Commis&0fla), with both the indicators well
above the reference values of the Treaty. On toghat, substantial credit risks were
transferred from the private banking sector toghbblic sector and financial markets reacted
strongly in two directions. On the one hand, amaase in investors’ risk aversion determined
a “flight to safety” from more risky financial setties into government assets. On the other
hand, a parallel “flight to quality” was observesl fnancial markets started to discriminate

more clearly among sovereign issuers based on eaghtry perceived default risk and
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creditworthiness. This reaction marked a turninmipdoefore the global financial crisis, euro
area government bond yields moved closely togetheereas in the post-crisis period some
Member States, especially those with a worst bugetutiook, have seen their sovereign
bond spreads vis-a-vis the German benchmark beithgned in an unprecedented way (Riet,
2010).

Therefore, in the aftermath of the financial crised consequent worsening of the
macroeconomic environment, the eurozone sovereafph-crisis has emerged as some euro
area countries face serious risks to their solveRicgt, the adverse developments in the fiscal
position as expressed by the rising government étudgficits and debt. Second, a negative
feedback loop between lower or negative output gnoand increasing debt-to-GDP ratios
which leads to a faster accumulation of governndeit. Third, the substantial public support
to financial institutions and the possibility ofrfiaer banking problems may bring the need to
finance either new capital injections or contingkatbilities if the government guarantees are
called. Fourth, these countries have been finantheg sizeable new debt issuance under
severe market conditions, as the “flight to qudliphenomenon determined higher risk

premiums on government bond yields and thus inegkdsbt servicing costs.

This current situation poses a significant threathe smooth functioning of EMU while the
sustainability of euro area public finances hasnberedangered, leading to higher risks in
what concerns price stability, long-term outputvgito and economic divergences across euro
area countries. In respect to these developmeimtandial markets upward pressure on
sovereign bond yields was particularly strong ia BIIGS (Portugal, Ireland, Italy, Greece
and Spain) which are perceived to be in a simildnerable position. Hence, one question

arises: what do these five countries have in confmon

First of all, they're all Member States of EMU atiterefore share a common currency, a
single monetary policy and cannot promote expattdecoveries through exchange rate
devaluations. These are the countries that have tieerging from the euro area as a whole
over the last decade. During the upswing prioh®world financial crisis persistent external
imbalances were built up being particularly largeGreece, Portugal and Spain with current
account deficits that averaged over 7% of GDP @02 to 2007 (Barnes, 2010). In Figure 1
it can be seen the widening of external imbalamecdakese deficit countries when compared

to the aggregate euro area position, reachingldaimed high difference in 2007.

10
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Figure 1: Current-account balance (as a percentage of GDP)
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According to Barnes (2010), these imbalances leahtaccumulation of net foreign liabilities
of over 70% of GDP in Greece, Portugal and SpairR®98, which were explained by a
number of underlying economic pressures. Firstptmeod of economic catch-up with above-
average growth in Greece, Ireland, Spain, and lesser extent Portugal, boosted a strong
domestic demand which fuelled imports till 2007 atepbressed their balance of goods and
services. Second, low real interest rates, emertiirygh two channels, namely (i) a rising
inflation and (ii) the Monetary Union credibilityhich caused a cross-country convergence of
market interest rates, particularly reducing cresgiteads and nominal borrowing costs in
these countries, led to a strong credit growthrd;ha loss of both price competitiveness and

productivity growth linked to structural rigidities the product and labor market regulations.

Although, the cases of Italy and Portugal were nmepecific with a combination of low
growth, weak competitiveness and current accoufititée In Portugal, a disproportionate
reliance on consumption, a poor export performamreal wage increases not followed by
sufficient labor productivity gains, in part reftewy a spillover effect from high public sector
wage growth, seems to have been the main reasoB€O 2010). In Italy, a dismal
productivity and economic growth together with ekl@f wage moderation and an absence of
price decreases depressed its export performanakanl problems are related to the

reorganization of industrial production and struatproblems (OECD, 2011).

11
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Nonetheless, the unprecedented credit boom thétptaze after the establishment of EMU
created another imbalance, an excessive borrowntly im the public and private sectors
which culminated in a dramatic rise of governmegtitcafter the unfolding of the global crisis
as private debt could not be serviced and becarbkcpdebt (Gros and Alcidi, 2011). This
fact is shown in Figure 2 below.

Figure 2: General government gross debt-to-GDP ratio
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In fact, these peripheral euro area countries igréfieantly indebted, yet their indebtedness
levels vary to a certain extent from one countraother and so is the heterogeneity of their
economies. As suggested by Gros and Alcidi (20ftige subgroups emerge within the
PIIGS, while Portugal and Greece face more of aoluency problem, Ireland and Spain
foreign debt was mainly channeled to finance aresxaf housing investment, and Italy

should be in a more comfortable situation whoseifpr imbalances are much smaller.

On average, Greece ran budget deficits of 5.4%P @nd Portugal was never able to bring
its deficit down the reference value of 3% of GDPaiccordance with the Treaty and the
Stability and Growth Pact, over the period from 2@0 2007 (Barnes, 2010). Reflecting the
big size of the government sector in their econsiriteis reasonable to argue that their fiscal
positions contributed to the current account defibbth countries face. Another key feature
shared is an extremely low rate of national savimgh below the euro area average of 18.7%
of GDP in 2010. Portugal recorded a low 9.2% of G&fel Greece a mere 2.8% of GDP

(European Commission, 2011a) which indicates tweets, these two economies are highly
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dependent on foreign capital, and the capital wdldvave been mainly financing domestic
consumption (Gros and Alcidi, 2011). Elucidating thhagile economic situation of Portugal
and Greece, the European Economic Forecast prdjdmtethe European Commission in
Spring 2011 anticipates that these two countridisb@ithe only euro area cases facing a GDP
growth fall in 2011.

By historical standards, Ireland and Spain levesafings rate has been less divergent when
compared to the aggregate euro area, albeit tbagsgconomic performance of these two
countries, in the period running up to the crisias been mostly based on unsustainable
drivers: an over-reliance on the construction getriggered by low real interest rates and
leading to a rapid credit expansion (Barnes, 20I@e conditions for the emergence of
housing bubbles were created in addition with agtei sector becoming highly indebted.
Domestic banks’ exposure to property-related lemdiras high, the absolute size of bank
assets enormous, which reached 320% of GDP durid@6,2in Ireland (European
Commission, 2011b) and the worst scenario did nadiee. After the onset of the global
financial crisis an over-supply of properties detered the bursting of the housing market
bubble and subsequent collapse in prices. As aeqoesice, large risks were raised to the
solvency of Irish and Spanish banks arising frose@ere deterioration in the quality of their
assets, rampant non-performing loans and a funstingture very dependent on borrowing
from international capital markets. Against thiskdrop, the authorities of both countries put
into practice support measures for the financiat@eof quite sizeable proportions, as earlier
mentioned in this section. A financial meltdown warevented, yet the solvency of their
sovereigns became highly linked to developmenthénbanking system. From an average of
small budget surpluses, the fiscal balances detegid markedly to government deficits of
32.4% of GDP and 9.2% of GDP, in Ireland and Spadspectively in 2010 (European
Commission, 2011a). Despite the fact of having ¢aldvith the viability of the banking
sector and extremely high unemployment rates, ¢oa@mic forecast for these two countries
is more in line with the euro area average, expgct domestic rebalancing of economic

activity from construction to more productive sesto

Italy differentiates itself from those subgroupayimg national savings rate as high as Ireland
or Spain but with smaller external imbalances. Thadian financial sector is rather
conservative, and although the historical backgdoahhigh levels of public debt-to-GDP

ratio above 100% (Figure 2), a larger part of ihédd mainly domestically implying a lower

13
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exposure to external financing (Gros and Alcidil 20 These facts anticipate a less dramatic

economic recovery.

The existence of large imbalances meant that tbesetries have had to manage the Great
Recession from a vulnerable fiscal starting positieven though the budgetary consolidation
policies and structural reforms already implemenrbgdthe national governments together
with the ECB role as a last resort source of fugdimarket nervousness about the

sustainability of public finances in the PIIGSIs@mains.

The developments in the debt markets associateldl sutcessive sovereign credit rating
downgrades resulted in a substantial increase tefreést rates on public debt, which is
illustrated by the widening of long-term governméoind yields against German bunds, in
Figure 3.

Figure 3: Ten-year government bond yields
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In light of the unfavorable developments in sowgmebond markets three countries became
unable to refinance themselves at rates compatiite long-term fiscal sustainability. On
May 2, 2010, an agreement has been reached fanteejoro area / IMF financing package of
€ 110 billion in stability support to Greece (Eueap Commission, 2010a). A few months
later, on November 28, 2010, a financial assistgmogramme for Ireland, amounting to € 85
billion was agreed with the European Commission #red IMF, in liaison with the ECB
(European Commission, 2011b). The last country estjung external help was Portugal,

finally attaining an agreement on May 3, 2011, wittoika, a cooperation between the
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European Commission, ECB and IMF, on a financiatkpge of € 78 billion (European
Commission, 2011c). Funding from these agreemerasnditional on the implementation of
an Economic Adjustment Programme aimed at the ctore of imbalances and structural

problems identified, towards an economic sustasmgbbwth and a stable financial sector.
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4. ECONOMETRIC METHODOLOGY

As already said, this empirical study aims to armalyhe explanatory power of a set of
“standard” macro variables on stock returns ingpecific markets of the so-called PIIGS. To
achieve the objective a multiple linear regressimtel is estimated, where the stock returns
for each individual country (dependent variableg aegressed on a constant and all the
macroeconomic variables under study (independeriahblas). Phillips (1986) addressed
some theoretical aspects of this type of regressionolving the characteristics of the
economic time series employed. Once again, thaantie of the variables on pricing (i.e., on
expected returns) is beyond the scope of the tlgisthereby, in the spirit of Bilson et al.
(2001), a regression framework of ex-post stockrret is used assuming that both global and
local factors account for the variation in realizeturns. The standard OLS regression model

takes the form,

N K
Ry =a; + Z Bim Frie + Z ViiFe + it
m=1 j=1
2

Where
a; is the intercept parameter for couniry
R; is the stock index return for th€& country at time,
Bim is the slope coefficient of the'” global factor for country,
F&, is them" gobal risk factor at timg
vi; is the slope coefficient of th&" local factor for country,
F}, is thejt" local risk factor in respect to th€" country at time,
&;; is a disturbance term for counirgt timet.

The stock index returns in the PIIGS are assumelgeta linear function oN global risk
factors and local risk factors. This in-sample analysis téstmull hypothesis, in which the
factors have no explanatory power for stock mark&irns g;,,, = 0 ory;; = 0), conversely

under the alternative hypothesis, the factors dee hexplanatory power for stock returns
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(Bin #0 ory;; #0). To assess the ability of each macro varialile, tommonly used
regression diagnostics are examined:tthatistic associated with each coefficient estadat
in Eq. (2), as well as the-statisticand the goodness-of-fit measiResquare, both indicators

of statistical significance of the overall model.

Four additional methodological aspects should bessed. First, there are no expectations in
the model since the relations between stock retamd the macro variables are tested
contemporaneously, accepting that macroeconomiarnrdtion is incorporated into stock

market prices immediately.

Second, Eq. (2) is estimated for each country,QuBMIEWS software, where all the macro
explanatory variables are included in the analysssa first stage of the empirical study. No
particular emphasis is put on tResquare andF-statistic measures of the overall model, due
to the large number of explanatory variables ushtthvcan obviously be criticized for data

mining.

Third, in order to identify the “best” model of storeturn variation for each country, Eq. (2)
is performed via stepwise OLS regressions estimaye8PSS software. The stepwise model-
building procedure is mechanically performed bysbé&ware in the following manner: (i) all
independent variables are sequentially tested,abreetime, in the regression equation; (ii)
explanatory variables withrvalues greater than 5% are excluded from the mexiring the
“pest” sequence of independent variables that mAkeéscrease the fastest; (iii) a final model
is achieved whereby only the statistically sigrafit macro variables are retained. The
assumption behind the stepwise regression methtithissome input variables in a multiple
linear regression lack a powerful explanatory dffes the dependent variable and thus it

makes sense to select a specific model only cosgpos$ statistically significant variables.

Fourth, in order to detect the presence of theetmest important specification errors, in the
final model obtained via stepwise method, the fwitg specification tests are used. White’s
test for heteroskedasticity which considers unferrtull hypothesis that the variance of the
errors is constant. Durbin-Watson test for firstlesr autocorrelation which tests the null
hypothesis that the residuals are not autocoreklalthe Ramsey RESET test for the
functional form, in which the null hypothesis tritae model is correctly specified is tested,

using powers of fitted values from two to three.
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5. DATA

In this study of equity returns for the five eurea countries PIIGS, the major national stock

market price indexes were chosen as follows:

» the PSI 20 in Portugal,

» the ISEQ Overall in Ireland;

« the FTSE MIB in Italy;

» the Athex Composite in Greece;
» the IBEX 35 in Spain.

The index data consists of quarterly closing privetsadjusted for dividends.

With regard to thea priori selection of the macroeconomic variables, thik t@as based on

the extant literature and thus the following setsténdard” macro variables was considered:

* Bond Spread (BS);

* Bond Yield (BY);

* Money Supply (MS);

* Gross Domestic Product (GDP);

» Trade Sector (TS);

* Unemployment Rate (UR);

« Qil Price (OIL);

» Foreign Exchange Rate EUR-USD (FX).

A summary of the macro variables is presented iblef2. The data was obtained through
Thomson Reuters Datastream. The empirical analym$ween stock returns and
macroeconomic variables in the PIIGS starts onaigni, 1999 and ends in March 31, 2011,
resulting in 49 quarterly data observations. Thiy exception is Greece, but just in relation
to three local variables considered, due to datilability: both the real GDP and TS
variables were only available from January 1, 2@®arch 31, 2011; the UR variable was
available from January 1, 1999 to December 31, 206 reason for the choice of January 1,
1999 to be the initial historical observation wastedmined so as to coincide with the
introduction of the euro, an event that while efiating the exchange rate risk, also affected

the structure of the financial system in the eusagBaele et al., 2004). However, it should
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be noted that Greece became a participating MeBtage of the euro area at a slightly later

date on January 1, 2001.
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TABLE 2

Glossary and Definitions of Variables

Drivers of the PIIGS’ Stock Market Returns

Local Factors

Global Factors

Variable

Bond Spread

Bond Yield

Money Supply

Gross Domestic Product

Trade Sector

Unemployment Rate

Oil Price

Foreign Exchange Rate

Symbol Definition Symbol Definition
BS BS ¢) = Harmonised Government 10-year bond yiéjd (
German Harmonised Government 10-year bond yig)dqr
periodt
BY Harmonised Government 10-year bond yield UsBY U.S. Treasury Benchmark 10-year bond yield
BDBY German Harmonised Government 10-year bond yield
MS M1 aggregate at current prices not seasonally éefjus USMS U.S. MO aggregate at current prices seasonallysaelly
measured in U.S. dollars (converted to Euro valissg
the FX)
BDMS German M3 aggregate at current prices seasongihg tedi
GDP Real GDP at constant prices seasonally adjusted USGDP U.S. real GDP at constant prices seasonally adjuste
measured in U.S. dollars (converted to Euro valissg
the FX)
BDGDP German real GDP at constant prices seasonally edjus
TS TS t) = BExports () + Imports (), for periodt (Exports and USTS U.S. TS at constant prices seasonally adjustedsuned
Imports of goods and services at constant prices in U.S. dollars (converted to Euro values usingRXg
seasonally adjusted)
BDTS German TS at constant prices seasonally adjusted
UR Harmonised Unemployment rate not seasonally adjuste USUR U.S. Harmonised Unemployment rate seasonally aeljust
(unemployment as a percent of the total labor force (unemployment as a percent of the total labor force
BDUR German Harmonised Unemployment rate not seasonally
adjusted (unemployment as a percent of the tdiakla
force)
OlL U.S. dollar London Brent Crude Oil Price Index parrel
(converted to Euro values using the FX)
FX Euro price of U.S. $

The reason behind the choice: (i) of the M1 aggredar the local factor and the U.S. MO and Geriegaggregates for the global factors, concernirggts variable, and (i) of
some time series being seasonally adjusted andsotiod, has to do with the data availability in te&tastream Database.
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The basic series are ultimately denominated in Bualoes, therefore, the empirical
work takes the perspective of euro area investirser than international investors, and
are then computed based on the first differencthénnatural logarithm levels of the
dependent variable and all the independent vasalbethis way, considering, and
p:—1 the values of the variable of interest, in peribasdt-1, respectively, X;) is the
continuously compounding rate of change in the emletween two quarters, expressed

as follows:

X¢ =100 x [Ln(p,) — Ln(pe-1)]
)

As mentioned before, the dependent variables dooistee major stock index quarterly

returns (not adjusted for dividends) for the fiveuntries under analysis and the
independent variables correspond to the quartehignge in the macro variables
employed. Both the dependent and independent Vesia@be computed as expressed in
Eq. (3). In order to know some statistical chanasties of the variables, Tables 3 - 7
display the correlations among them all for eaclnty and, even though the focus is
on the OLS regression analysis presented in Sediiorthe significance of the

correlation coefficients between the stock retuansl the macro variables can offer

some insights about the conclusions to be drawn.

As can be seen from Table 3, the PSI 20 returnssigreficantly correlated with the
local variables BS, GDP and TS, and with the glozalables USBY, BDBY, USMS
and BDMS. In Table 4 for Ireland, there is a sigmaint statistical correlation between
the ISEQ Overall and the local variables BS and bR} the global variables USBY,
BDBY, USMS, BDMS, BDGDP, BDTS and USUR. Turningttee correlation matrix
for Italy, a statistically significant correlatias found between the FTSE MIB and the
local factors BS, GDP and TS, and the global facté&BY, BDBY, USMS, BDMS,
BDGDP, BDTS and USUR (see Table 5). Looking at &ablfor Greece, the local
factors BS and BY, and the global factors USBY, BD&d USMS are significantly
correlated with the Athex Composite. Finally in T&@f, it is shown that the Spanish
IBEX 35 is significantly correlated with the follomg local variables, BS, TS and UR,
and with the global variables USBY and BDGDP.
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Specifically regarding the correlations between itiecro variables, there are several
statistically significant correlations among thestich is to be expected since the local
and global macro variables employed, except fordihgrice and the exchange rate,
consist in the same macroeconomic indicators, a$fhobelonging to different
countries. As an illustration of it, the GDP lodattor is always correlated with the
BDGDP global factor, with the exception of Greeand the USBY exhibits a strong
positive correlation with the BDBY. The BS and B“ariables are also strongly
correlated given they both use the Government Hd-pend yield series. This should
result in collinearity which tends to weaken thatistical significance of the coefficient
estimates on these variables, as explanatory faofastock returns, which is presented

in Section 6. A similar problem is mentioned in @let al. (1986).
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TABLE 3

Correlation matrix of the variables for Portugal

Drivers of the PIIGS’ Stock Market Returns

Variable PSI 20 BS BY USBY BDBY MS USMS BDMS GDP Use  BDGDP TS USTS BDTS UR USUR BDUR OlL FX
PSI20 1

BS -0.281 1

BY 0.038 0.436 1

usBYy 0.425 -0.095 0.298 1

BDBY 0.268 -0.121 0.598 0.506 1

MS -0.033 0.000 -0.069 -0.035 0.012 1

USMS -0.255 0.284 -0.034 -0.341 -0.223 0.137 1

BDMS -0.250 0.216 0.028 -0.279 -0.157 0.019 0.030 1

GDP 0.292 -0.279 0.159 0.094 0.325 -0.011 -0.262 -0.066 1

USGDP -0.101 0.336 0.258 -0.168 0.016 0.249 0.680 -0.016 0.065 1

BDGDP 0.184 -0028  0.272 -0.025 0.350 0.068 -0.422 0.048 0.409 0.014 1

TS 0.355 -0.257 0.088 0.046 0.287 0.101 -0.540 -0.010 0.635 -0.128 0.652 1

USTS -0.011 0.280 0.332 -0.195 0.127 0.233 0478 -0.077 0.217 0.919 0.272 0.145 1

BDTS 0.111 0.112 0.238 -0.042 0.212 0.207 -0.379 0.001 0.462 0.126 0.715 0.646 0.400 1

UR 0.052 0.041 -0.210 -0.121 -0.232 -0.348 -0.006 -0.145  -0.340 -0.259  -0221 -0.193  -0.280 -0.231 1

USUR -0.204 0.078  -0.310 -0.127 -0.382 0.004 0.344 0.226 -0.293 -0.036 -0.624 -0.460 -0.286 -0.679  0.075 1

BDUR -0.113 -0.101  -0.370 -0.058 -0.301 -0.152 0.286 -0.138 -0.157 -0.023  -0.506 -0.448  -0.189 -0.403 0.222 0.176 1

OIL 0.109 -0.047 0.196 -0.068 0.426 0.353 -0.167 0.020 0.342 0.183 0.473 0.574 0.401 0.576 -0.216 -0.334 -0.393 1

FX -0.145 0.349 0.228 -0.210 -0.032 0.216 0.731 0.019 0.029 0.992 -0.057 -0.183 0.887 0.053 -0.209 0.054 -0.006 0.146 1

Note: This table reports the coefficients of correlatiotveen each pair of variables. Bold entries denote sigmifieaat the 10% level as measuredtbstatistics. All variables are rates of change. Data freqyds on a quarterly basis. PSI 20 =
stock market index for Portugal; BS = bond spread; BY = boreddyiUSBY = U.S. bond yield; BDBY = German bond yield; MS = mgreupply; USMS = U.S. money supply; BDMS = German money supBP = real GDP; USGDP = U.S. real
GDP; BDGDP = German real GDP; TS = trade sector; USTS = U.8etsector; BDTS = German trade sector; UR = unemployment t8&)R = U.S. unemployment rate; BDUR = German unemployneie; rOIL = oil price; FX = foreign exchange

rate.
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TABLE 4

Correlation matrix of the variables for Ireland

Variable OVEFESLL BS BY USBY BDBY MS USMS BDMS GDP USGDP BDGDP TS UST BDTS UR USUR BDUR OlL EX
ISEQ 1

OVERALL

BS -0.333 1

BY 0.033 0.421 1

USBY 0.535 -0.087 0.408 1

BDBY 0.328 -0.089 0.500 0.527 1

MS 0.136 -0.312 -0.180 0.164 -0.140 1

USMS -0.402 0.300 0.079 -0.368 -0.206 -0.110 1

BDMS -0.378 0.130 -0.040 -0.332 -0.199 0.096 0.036 1

GDP 0.194 -0.150 -0.072 -0.030 0.294 -0.047 -0.277 -0.344 1

USGDP -0.129 0.130 0.168 -0.227 0.061 -0.168 0.676 -0.029 0.115 1

BDGDP 0.279 -0.167 -0.030 -0.071 0.343 -0.248 -0.423 0.011 0.410 0.019 1

TS 0.068 -0.093 0.076 0.018 0.245 0.018 -0.025 -0.417 0.582 0.332 0.345 1

USTS -0.042 0.069 0.114 -0.251 0.165 -0.244 0.464 -0.091 0.249 0914 0.294 0.451 1

BDTS 0.225 -0.186 -0.089 -0.076 0.239 -0.052 -0.404 0.007 0.379 0.102 0.721 0.370 0.398 1

UR -0.250 0.367 0.156 0.086 -0.225 -0.253 0.250 0.113 -0.445 -0.056 -0.501 -0.536 -0.247 -0.586 1

USUR -0.352 0.266 -0.144 -0.090 -0.388 -0.096 0.340 0.284 -0.496 -0.037 -0.595 -0.479 -0.301 -0.684 0.669 1

BDUR 0.097 -0.019 -0.179 -0.053 -0.313 0.218 0.280 -0.169 -0.051 -0.039  -0.492 -0.185 -0.211 -0.385 0.083 0.142 1

OIL 0.189 -0.211 -0.121 -0.040 0.450 -0.106 -0.191 0.061 0.248 0.207 0.579 0.154 0.444 0.665 -0.440 -0.442 -0.438 1
FX -0.180 0.170 0.159 -0.264 0.006 -0.172 0.728 0.012 0.040 0.991 -0.056 0.264 0.880 0.027 0.014 0.058 -0.020 0.159 1

Note: This table reports the coefficients of correlatioivieen each pair of variables. Bold entries denote sigmifieaat the 10% level as measuredtbgtatistics. All variables are rates of change. Data freyes on a quarterly basis. ISEQ
OVERALL = stock market indexfor Ireland; BS = bond spread;Blond yield; USBY = U.S. bond yield; BDBY = German bond yield S = money supply; USMS = U.S. money supply; BDMS = German ryas1gpply; GDP = real GDP; USGDP =
U.S. real GDP; BDGDP = German real GDP; TS = trade sector; USUSS. trade sector; BDTS = German trade sector; UR = unemmdoy rate; USUR =U.S. unemployment rate; BDUR = German utmgent rate; OIL = oil price; FX = foreign
exchange rate.
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TABLE 5

Correlation matrix of the variables for Italy

Variable FTSEMIB BS BY USBY BDBY MS USMS BDMS GDP SGDP  BDGDP TS USTS BDTS UR USUR BDUR OIL FX
FTSEMIB 1

BS -0.426 1

BY 0.065 0.070 1

USBY 0.475 -0.418 0.328 1

BDBY 0.335 -0.310 0.858 0.509 1

MS 0.201 0.146 -0.079 0.047 -0.087 1

UsMS -0.283 0.400 0.037 -0.346 0.211 0.221 1

BDMS -0.396 0.311 -0.019 -0.280 0.172 -0.020 0.019 1

GDP 0.408 -0.188 0.178 0.017  0.342 -0.059 -0.439 -0.138 1

USGDP -0.024 0.311 0.204 -0.189 0.013 0.124  0.686 -0.024 0.055 1

BDGDP 0.333 -0.104 0.230 -0.033  0.340 -0.155 -0.409 0.047 0.811 0.028 1

TS 0.457 -0.123 0.180 0.030  0.303 -0.055 -0.375 -0.170 0.885 0.082 0.760 1

USTS 0.105 0.276 0.275 -0.215 0.118 0063 0491 -0.081 0.318 0.923 0.278 0.353 1

BDTS 0.239 0.045 0.138 -0.062 0.191 0016 -0.361 0.007 0.785 0.146 0.715 0.772 0.411 1

UR 0.021 -0.118  -0.253 -0.019 -0.215 -0.217 0.047 0.009 -0.328 -0.193 -0.361 -0.289 -0.278 -0.256 1

USUR -0.352 0.211 -0.245 -0.113 -0.340 0.225 0.350 0.198 -0.719 -0.021 -0.611 -0.746 -0.262 -0.671  0.186 1

BDUR -0.132 -0.043  -0.331 -0.047 -0.301 0.053 0.260 -0.125 -0.284 -0.051 -0.507 -0.244  -0.210 -0.404 0.312 0.153 1

OIL 0.228 0.059 0.270 -0.103 0.386 0.141 -0.129 0021 0501 0.230 0472 0.541 0.434 0.584 -0.295 -0.320 -0401 1

FX -0.088 0.353 0.177 -0.230 -0.033 0120 0.735 0.009 -0.028 0.992 -0.041 0.000 0.893 0.076 -0.169 0.066 -0.037 0.196 1

Note: This table reports the coefficients of correlatiovieen each pair of variables. Bold entries denote sigmiiesat the 10% level as measuredthgtatistics. All variables are rates of change. Data fregyés on a quarterly basis. FTSE MIB
= stock market indexfor Italy; BS = bond spread; BY = bondd;i¢)SBY = U.S. bond yield; BDBY = German bond yield; MS = moneypply; USMS = U.S. money supply; BDMS = German money suppBPG: real GDP; USGDP = U.S. real GDP;
BDGDP = German real GDP; TS = trade sector; USTES=trade sector; BDTS = German trade sector; URemployment rate; USUR = U.S. unemployment BYJR = German unemployment rate; OIL = oil pric& Fforeign exchange rate.
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TABLE 6

Correlation matrix of the variables for Greece

Variable COAI\IEES(ITE BS BY USBY BDBY MS USMS BDMS GDP USGDP BDGDP TS UST BDTS UR USUR BDUR OoIL FX
ATHEX

COMPOSITE

BS -0.467 1

BY -0.278 0.589 1

USBY 0.469 -0.344 0.032 1

BDBY 0.337 -0.431 0.069 0.573 1

MS 0.276 -0.223 -0.325 0.140 0.041 1

USMS -0.430 0.456 0.182 -0.383 -0.380 0.015 1

BDMS -0.207 0.300 0.076 -0.327 -0.196 -0.144 0.012 1

GDP 0.069 -0.280 -0.410 -0.026 0.077 0.154 -0.253 0.166 1

USGDP -0.207 0.237 0.321 -0.244 -0.152 0.047 0.683 -0.074 -0.266 1

BDGDP 0.159 -0.181 0.063 -0.066 0.248 -0.005 -0.489 0.071 0.113 -0.026 1

TS 0.113 -0.152 -0.167 -0.150 0.288 -0.087 -0.240 0.196 0.241 -0.071 0.539 1

USTS -0.116 0.199 0.369 -0.278 -0.041 0.012 0.470 -0.139 -0.221 0912 0.251 0.102 1

BDTS 0.084 -0.071 0.086 -0.091 0.150 0.046 -0.420 -0.030 0.041 0.074 0.756 0.481 0.362 1

UR -0.100 0.317 0.096 0.017 -0.406 -0.217 0.174 -0.180 -0.236 -0.140 -0.254 -0.190 -0.238 69.1 1

USUR -0.193 0.139 -0.090 -0.078 -0.267 0.078 0.422 0.207 -0.068 0017 0571 -0.396 -0.254 -0.714 0.144 1

BDUR -0.002 0.017 -0.262 -0.025 -0.295 0.023 0.288 -0.115 0.074 -0.018 -0.501 -0.032 -0.188 -0.395 0.313 0.120 1

OIL 0.149 -0.153 -0.103 -0.142 0.317 0.159 -0.203 -0.007 0.005 0.174 0.528 0.453 0.407 0.587 -0.428 -0.353 0411 1
FX -0.250 0.280 0.316 -0.282  -0.193 0.021 0.736 -0.034 -0.269 0.992 -0.094 -0.110 0.879 0.000 -0.114 0.104 -0.009 0.144 1

Note: This table reports the coefficients of correlatiotvien each pair of variables. Bold entries denote sigmifieaat the 10% level as measuredtbstatistics. All variables are rates of change. Data fregyds on a quarterly basis. ATHEX
COMPOSITE = stock market index for Greece; BS = bond spredd; Bond yield; USBY = U.S. bond yield; BDBY = German bond yielS = money supply; USMS = U.S. money supply; BDMS = German eyosupply; GDP = real GDP; USGDP =
U.S. real GDP; BDGDP = German real GDP; TS = trade sector, USUSS. trade sector; BDTS = German trade sector; UR = unemmoy rate; USUR = U.S. unemployment rate; BDUR = German ut@mpent rate; OIL = oil price; FX = foreign

exchange rate.
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Variable IBEX 35 BS BY USBY BDBY MS USMS BDMS GDP @P  BDGDP TS USTS BDTS UR USUR BDUR OIL FX
IBEX 35 1

BS -0.303 1

BY -0.053 0.274 1

UsBY 0.357 -0.148 0.384 1

BDBY 0.203 0.009 0.813 0.509 1

MS 0.141 0.139 -0.105 0.020 -0.039 1

USMS -0.226 0.118 -0.073 -0.346 -0.211 0.019 1

BDMS -0.190 0.061 -0.042 -0.280 -0.172 0.011 0.019 1

GDP 0.127 -0.130 0.133 -0.010 0.291 0.141 -0.405 0.126 1

USGDP -0.101 0.035 0.156 -0.189 0.013 0.151 0.686 -0.024 0.041 1

BDGDP 0.253 -0.020 0.273 -0.033 0.340 0.043 -0.409 0.047 0.550 0.028 1

TS 0.285 -0.102 0.133 0.218  0.295 0.178 -0.509 -0.080 0.474 -0.155 0.616 1

UsTS 0.002 0.054  0.243 -0.215 0.118 0155  0.491 -0.081 0.199 0.923 0.278 0.045 1

BDTS 0.086 -0.022 0.183 -0.062 0.191 0.151 -0.361 0.007 0.592 0.146 0.715 0.562 0411 1

UR -0.338 0.169 -0.077 -0.187 -0.233  -0.443 0.366 -0.052 -0.651 -0.168 -0.553 -0.441 -0.304 -0.526 1

USUR -0.184 0121  -0.271 -0.113 -0.340 -0.134 0.350 0.198 -0.588 -0.021 -0.611 -0.570 -0.262 -0.671 0.486 1

BDUR -0.104 -0.141  -0.395 -0.047 -0.301 -0.030 0.260 -0.125 -0.048 -0.051  -0.507 -0.128 -0.210  -0.404 0.285 0.153 1

OlL 0.224 0.015 0.242 -0.103 0.386 0.254 -0.129 0.021 0.310 0.230 0472 0.287 0.434 0.584 -0.454 -0.320 0401 1

FX -0.135 0.063 0.124 -0.230 -0.033 0.141 0.735 0.009 -0.033 0.992 -0.041 -0.228 0.893 0.076 -0.096 0.066 -0.037 0.196 1

Note: This table reports the coefficients of correlatiomvzen each pair of variables. Bold entries denote sigmifieaat the 10% level as measuredtbgtatistics. Allvariables are rates of change. Data freqyes on a quarterly basis. IBEX 35=
stock market indexfor Spain; BS = bond spread; BY = bond yieBBY = U.S. bond yield; BDBY = German bond yield; MS = moneypply; USMS =U.S. money supply; BDMS = German money supplyPGEreal GDP; USGDP = U.S. real GDP;
BDGDP = German real GDP; TS = trade sector; USTSS=trade sector; BDTS = German trade sector; URemployment rate; USUR = U.S. unemployment rBBJR = German unemployment rate; OIL = oil pric& Fforeign exchange rate.
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6. EMPIRICAL RESULTS

A. THEORETICAL EXPECTATIONS

Nothing has yet been said about the theoreticalidations for the predicted nature of
the relationship between the macro variables censiland aggregate stock indexes,
reflected in the signs of the coefficients in tlegression model. Early studies in this
area threw some empirical evidence or theoreticalrmds which support making

predictions about the direction of the linear rielaship between the stock indexes and

the independent variables.

Chen et al. (1986) employing the risk premia vdeadrgue that this default spread
measure, expressed as, spreads of lower- overrkighde bond yields, can represent
economic conditions and the degree of risk averdiom spreads are likely to be high
under poor conditions and low under strong econooainditions. Moreover, Chen
(1991) reported that the default spread is nedstiverrelated with the relative health
of the current economy, represented by the U.S. @&d¢Bnt growth rate, in turn low
levels of GNP are associated with low stock priéeslope coefficient of negative sign

is thus predicted for the variable BS.

Merton (1973) developed an intertemporal modeltifigr capital market regarding the
portfolio selection of risk-averse investors, whavé the option to revise their portfolio
allocation continually in time. An investment opporty set, comprised of several
risky assets and one risk-less asset, that is aigquoyer time was considered and the
assumption of the interest rate variable beingideafit to describe the shifts in the
opportunity set was made. It was assumed the existef an asset whose return is
negatively correlated with changes in the investno@portunity set. It was further said
that asset might be riskless long-term bonds. tisely, changes in government bond
rates are likely to affect the opportunity costhafiding stocks, since they are both
alternative assets in investors’ portfolios. MoregvGeske and Roll (1983) stated that
an increase in the real rate of interest inducesdaction in all asset values through a
discount factors effect (Eq. (1)). Thus, changethen Treasury Bill rate attributable to
its real interest rate component should lead t@rstestnporaneous stock return of the
opposite sign. Within this framework, a negativgression coefficient for the variable

BY is expected.
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Homa and Jaffee (1971) showed that stock pricepaséively related to the money
supply through three channels influencing bothftlmas’ expected cash flows and the
discount factors of Eqg. (1). First, a reductiontive supply of money gives rise to
increased interest rates and less expendituresenmed with capital investment.
Followed by a decrease in the firm’s sales andsiearnings, the level and growth rate
of dividends should also decrease. Second, anasedemonetary tightness results in
rising market interest rates and credit rationimghe loan markets, thus leading to an
increase in the riskless interest rate. Third,@ases in the degree of monetary tightness
should increase the risk premium demanded by aanskter investor in order to
account for the increased uncertainty associateti thie expected growth rate of
dividends. Therefore, reflecting the positive effetthe money supply on the price of
common stocks, the estimated coefficient on théakée MS is expected to display a

positive sign.

That stock levels are positively related to ReatiVAty levels, as measured by real GDP
or industrial production, is a widely accepted fdwt has to do with the information
those variables carry about business conditionglware an important determinant of
the cash flows to firms. Fama (1990) in an attetomxplain real returns on the value-
weighted portfolio of NYSE stocks demonstrated emoglly that real activity is
positively related to stock prices. Using quartagipwth rates of industrial production
to proxy for shocks to expected cash flows, it whsewn that real activity explains
more return variation for longer stock return hong, given that from a regressii

of 6% for monthly returns, a 43®%? was achieved for annual returns. On this basis, th

slope for the macro variable GDP should be positive

In a study that had tried to find out if macroecwomo variables could be explanatory
factors of real stock market returns in an emergimaykets context of 20 countries,
Bilson et al. (2001) considered a wide informat&et to be regressed on the equity
returns of each country, in which the local TraéetS8r macro variable was included to
represent the size of the trade sector (i.e., éxpolus imports). Some evidence is
presented that the local variables and the glak&lfactor are significant associated
with stock returns, although none of the factoesadly dominate across the different
countries, suggesting that each market should dmetd differently. The explanatory
power of the model substantially improved when alewiset of variables was

considered and it can be seen that the sign oestiemated coefficients on the trade
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sector was quite variable between countries. Froenevidence of mixed results, a
strong presumption of the direction of the relagioip between stock returns and the TS

variable is not made.

Investigating the short-run response of U.S. stpdkes to announcements of the
unemployment rate, Boyd et al. (2005) gave evidghaethe stock market’s response
depends on the state of the economy. A consistahtstatistically significant pattern
was reported, with the slope coefficients on themployment news variable being
negative in contractions and positive in expansiartgsch determined the effect on the
average S&P 500 stock index portfolio returns. Bepin mind Eq. (1) for valuing
stocks, it was further identified that during expians the interest rate effect (part of the
variable discount factors) dominates, while durcantractions the dominant effect
arises from future corporate earnings and divide(fdtms’ expected cash flows).
Overall, the major conclusion was that bad laborkeianews lead stock prices to rise
during economic expansions, and to fall during eooie contractions. Expectations for
the coefficient estimates sign on the variable WRia line with the work of Boyd et al.
(2005).

As stated by Chen et al. (1986), oil prices shoodd included in any list of the

systematic risk factors that influence stock marketurns, perhaps reflecting the
dependence of the world economy on oil. In a reteaonducted on the effects of oil
shocks on international stock markets, Jones and (1896) showed that on average,
in the postwar period, oil price hikes had a sigaifit and detrimental effect on real
stock returns. Evidence was found that oil shockpact on the U.S. and Canadian
stock markets were explained by their detrimenticés on output, and therefore on
real cash flows. Hence, the prediction about thignased coefficients sign of the OIL

variable is negative.

According to Adler and Dumas (1983) there’s empirievidence for Purchasing Power
Parity deviations across different nations which elosely correlated with exchange
rate changes. Under these conditions and withinctirgext of international capital

markets, purchasing power parity deviations shdaédpriced representing exchange
risk borne by investors. Ferson and Harvey (199%¢duan exchange risk factor defined
as the trade-weighted U.S. dollar price of theangies of 10 industrialized countries,

where a depreciation of the dollar was indicatechlpositive change of the exchange
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risk factor. The latter authors found positive betefficients on the exchange risk
variable (except for the U.S. and Canada countridi)strating that the dollar

depreciation was followed by an increase in theesgaeturn of stocks. Based on this,
the regression slope coefficients on the FX vaeathould be negative, in which a

positive change of FX reflects a U.S. dollar apjaten against the Euro.

B. ESTIMATION RESULTS

The estimated results from fitting the model expeelsin Eq. (2), for each country, are
presented in Tables 8 — 22, adopting the methoslsritbed in Section 4. All the results
refer to contemporaneous relations between stoakehaeturns and macro variables
changes, once the macro variables were includetegoraneously with the stock
returns. All the macro state variables were useatl @ver a quarterly sample period
from January 1, 1999 through March 31, 2011, ajfemtn Greece due to data
availability, only in relation to three local vabies. The empirical results for each
country are now examined in some detail.

B.1. PORTUGAL

Table 8 presents the multifactor model regressesults for Portugal using all the
macro risk factors at once. Based on tistatistics for each macro variable, the null
hypothesis that their coefficient estimates areaédqo zero can be rejected for three
variables: USBY, UR and FX. The most influential ara variable on the PSI 20
returns in terms of statistical significance is th&€BY, exhibiting a positive relation
statistically significant at the 5% level. The Rgtese stock market is also positively-
related to the UR factor and negatively-relateth® FX factor, both significant at the
10% level. All these three state variables disgagfficient signs in accordance with
the theoretical expectations, except for the glofsdtor USBY. However, the

performance of this multifactor model with respiecthe diagnostic tests is weak.
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TABLE 8
Regression of the PSI 20 on the macro risk factord:999:01 — 2011:03 (49

observations)

Variable Beta coefficient t- statistic p-value
BS -0.053 -0.704 0.487
BY -0.047 -0.116 0.909
USBY 0.345 ** 2.079 0.047
BDBY -0.149 -0.375 0.710
MS -0.193 -0.374 0.711
USMS 0.378 1.065 0.296
BDMS 0.359 0.259 0.797
GDP 2.746 0.898 0.377
USGDP 7.942 1.561 0.130
BDGDP 0.000 0.000 1.000
TS 1.060 0.978 0.336
USTS 0.555 0.400 0.692
BDTS -0.732 -0.520 0.607
UR 0.640 * 1.897 0.068
USUR 0.390 0.686 0.498
BDUR -0.386 -0.754 0.457
OIL 0.006 0.047 0.963
FX -8.607 * -1.786 0.085
(Constant) -8.381 * -1.727 0.095

- 0.457

R? 0.108

F- statistic 1.308

p-value 0.255

Note: This table reports thcoefficients t- statistics and respectiye values F- statistic and respective- value, anc
R-squared from the OLS regression between the PSI 20 natwalelurns (dependent variable) and each macro
variable rates of change (independent variables). Estunabefficients significance levels at 10%, 5%, and 1% are
denoted by one, two, and three stars, respectively. Datudnecy is on a quarterly basis. BS = bond spread; BY =
bond yield; USBY = U.S. bond yield; BDBY = German bond yield S\ money supply; USMS =U.S. money supply;
BDMS = German money supply; GDP = real GDP; USGDP = U.S. re®;BDGDP = German real GDP; TS = trade
sector; USTS = U.S. trade sector; BDTS = German trade sed®r unemployment rate; USUR = U.S. unemployment
rate; BDUR = German unemployment rate; OIL = ait@r FX = foreign exchange rate.

As the high significance level associated with tbests can be due to multicollinearity

problems among the explanatory variables it wagde€elcto run the stepwise estimation

method. Table 9 presents the results from thedfitteiltifactor model performed via

stepwise method, where only the explanatory vaembkith estimated coefficients

statistically significant were retained in the fin@odels for the Portuguese stock market

returns.

The “best” explanatory model of the PSI 20 retuiMedel 2 in Table 9) includes one

global factor and one local factor. Both the USBMdaTS macro variables are

statistically positively-related to stock returrad,the 1% and 5% levels, respectively.
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The F-statistic concerned to the test of the null hypsithethat the two slope
coefficients on the USBY and TS variables are |giejual to zero leads to the clear
rejection of the null. The adjustdd-squared reveals an explanatory power of 26%.
Moreover, as one can see in Table 10, the nulleigen rejected in any of the
specification tests conducted, and it can be coleduhat the specification errors do not

occur.

Albuquerque and Vega (2009) analyzed the daily iatrdday co-movement between
the U.S. and Portuguese stock market returns aniihks with U.S. and Portuguese
real-time macroeconomic announcements. Using highukncy data from January 4,
2002 to October 15, 2002, which was a period ohenuc recession for the U.S., they
found U.S. macroeconomic public news to affect iRprese stock market returns and
that the Portuguese market only reacted to annoweres that also affected the U.S.
stock market. It is referred that a positive shtckhe DJ 30 Industrial index return also
increased the PSI 20 returns, although with a lelgich was interpreted as the
Portuguese investors waiting for the better infafnieS. investors to first assess the

significance of the news and then following thewéstment decisions.

Their evidence is consistent with the “best” retuamiation model for the PSI 20, here
presented. First, U.S. macro news are shown tetaffertuguese stock market returns.
Second, unexpected increases in the Federal fangsttrate are found to depress the
DJ 30 Industrial Index returns and consequently B8 20 returns through cross-
country correlation. This finding, related to irgst rates, is in line with the USBY
being significantly related to the PSI 20 returasthough the coefficient sign is
contradictory. One possible explanation for thistcadiction could be that the authors
had only captured the immediate market responsghtot-lived public information,
once in this thesis it is reported a relative long-trend between stock returns and
macro variables, consistent with Fama (1990) exgtian for why short-horizon returns
can lead to different results than long-horizonumes. Third, Portuguese public
announcements on the trade balance indicator hgignéficant positive effect on the
PSI 20 returns. Here, the TS variable, which israla measure of the trade balance, is

also significant and positively-related to the R8lreturns.

The already cited study of Bilson et al. (2001)artp a statistically significant and

positive influence of a principal component, whiths high positive loadings for the
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trade sector variable they use, in regard to thguBoese market monthly returns
through a sample period from January 1985 to DeeertB97. This empirical result

supports the finding of the TS variable being pesiy-associated with the PSI 20

returns. Relating changes in the TS variable (sizbe trade sector) to the competitive
shocks mentioned in Karolyi and Stulz (1996), whick defined as shocks that shifts
the market shares between countries, benefitimgsfin one country at the expense of
another country firms, it seems likely that the ¥&@iable is influencing the PSI 20

through an exports positive effect on Portuguepoegrs.
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TABLE 9
Stepwise regressions of the PSI 20 on the macrokifactors: 1999:01 —
2011:03 (49 observations)

Panel A - Variables entered

Variable Beta coefficient t- statistic p-value
Model 1
(Constant) -0.489 -0.333 0.741
USBY 0.323 *** 3.240 0.002
o 0.183
R 0.165
F- statistic 10.499
p-value 0.002
Model 2
(Constant) -1.263 -0.890 0.378
USBY 0.320 *** 3.401 0.001
TS 1.186 ** 2.599 0.013
o 0.287
R? 0.256
F- statistic 9.269
p-value 0.000
Panel B - Excluded variables
Model 1
BS -0.243 * -1.885 0.066
BY -0.100 -0.718 0.476
BDBY 0.066 0.427 0.671
MS -0.016 -0.118 0.906
USMS -0.125 -0.890 0.378
BDMS -0.139 -1.011 0.317
GDP 0.253 * 1.971 0.055
USGDP -0.031 -0.227 0.822
BDGDP 0.194 1.493 0.142
TS 0.324 ** 2.599 0.013
USTS 0.072 0.530 0.598
BDTS 0.130 0.982 0.331
UR 0.101 0.759 0.452
USUR -0.153 -1.160 0.252
BDUR -0.086 -0.647 0.521
OIL 0.136 1.024 0.311
FX -0.058 -0.428 0.671
Model 2
BS -0.174 -1.361 0.180
BY -0.133 -1.013 0.316
BDBY -0.053 -0.347 0.730
MS -0.058 -0.455 0.651
USMS 0.068 0.435 0.666
BDMS -0.134 -1.036 0.306
GDP 0.088 0.552 0.583
USGDP -0.011 -0.084 0.933
BDGDP -0.025 -0.153 0.879
USTS 0.005 0.041 0.968
BDTS -0.139 -0.848 0.401
UR 0.181 1.424 0.161
USUR -0.018 -0.126 0.900
BDUR 0.080 0.567 0.573
OIL -0.096 -0.608 0.546
FX -0.022 -0.169 0.866

Note: This table reports th coefficients t- statistics and respectiye values F-statistic and respectivie- value, anc
R-squared from OLS regressions between the PSI 20 naturaétogns (dependent variable) and each macro variable
rates of change (independent variables). Two model estsrate performed via the Stepwise method. Panel A reports
the statistics for the entered variables. Panel B repogssthtistics for the excluded variables. Estimated caefffis
significance levels at 10%, 5%, and 1% are denoted by one,am three stars, respectively. Data frequency is on a
quarterly basis. BS = bond spread; BY = bond yield; USBY = bhd yield; BDBY = German bond yield; MS = money
supply; USMS = U.S. money supply; BDMS = German money suppl® = real GDP; USGDP = U.S. real GDP; BDGDP

= German real GDP; TS = trade sector; USTS = U.S. trade se8firS = German trade sector; UR = unemployment rate;
USUR = U.S. unemployment rate; BDUR = German unewypént rate; OIL = oil price; FX = foreign exchange.
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TABLE 10

Specification tests for the “best” explanatory modkof the PSI 20 returns

White test
Obs*R-squared 3.993 Prob. Chi-Square(5) 0.550
Durbin-Watson test
Durbin-Watson stat 2.102
Ramsey RESET Test

F-statistic 0.479 p-value 0.623

Note: This table reports the statistics apévalues from three specification error tests
applied to the"best" model of the PSI 20 return variation. /& test for
heteroskedasticity; Durbin-Watson test for serial catieh; Ramsey RESET test for
omission of relevant explanatory variables, incorrectchional form and correlation
between explanatory variables and the errors ofribeel.

B.2. IRELAND

The results of the multifactor model regressionlifetand in which all the macro risk

factors were included at once are presented ineTabl Thet-statistics for each macro

variable reveal that the null hypothesis that liirt coefficient estimates are equal to
zero can be rejected for the USBY and BDGDP, atlbfis significance level. These

two variables exhibit a positive relation with #8£Q Overall returns which, as regards
the USBY, goes against the theoretical expectatidimss initial multifactor model

performance is weak in respect to its diagnosttste
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TABLE 11
Regression of the ISEQ Overall on the macro risk fetors: 1999:01 — 2011:03 (49
observations)

ariable eta coefficient t- statistic -value
Variabl B ffici isti p-val

BS -0.040 -0.595 0.559
BY -0.015 -0.036 0.972
USBY 0.477 * 1.952 0.065
BDBY -0.087 -0.176 0.862
MS 0.115 0.447 0.659
USMS -0.386 -0.875 0.392
BDMS -2.531 -1.286 0.213
GDP 0.070 0.042 0.967
USGDP -3.424 -0.645 0.526
BDGDP 6.966 * 1771 0.092
TS -1.170 -1.051 0.306
USTS 0.422 0.255 0.802
BDTS -0.279 -0.181 0.858
UR -0.181 -0.492 0.628
USUR -0.052 -0.065 0.949
BDUR 0.934 1.573 0.132
OlL 0.011 0.062 0.951
FX 3.782 0.753 0.460
(Constant) 3.706 0.606 0.552

. 0.618

R? 0.273

F- statistic 1.794

p-value 0.104

Note: This table reports thecoefficients t- statistics and respectiye values F- statistic and respective- value, ant
R-squared from the OLS regression between the ISEQ OVERALumhtog returns (dependent variable) and each
macro variable rates of change (independent variabletiin&®d coefficients significance levels at 10%, 5%, and 1%
are denoted by one, two, and three stars, respectively.fafaency is on a quarterly basis. BS = bond spread; BY =
bond yield; USBY = U.S. bond yield; BDBY = German bond yieldS\M money supply; USMS = U.S. money supply;
BDMS = German money supply; GDP = real GDP; USGDP = U.S. red@;@BDGDP = German real GDP; TS = trade
sector; USTS = U.S. trade sector; BDTS = German trade sed®r unemployment rate; USUR = U.S. unemployment
rate; BDUR = German unemployment rate; OIL = ait@y FX = foreign exchange rate.

In order to avoid multicollinearity problems amortige explanatory variables the
stepwise estimation method was performed. Tablere2ents the fitted multifactor
model results performed via stepwise method, irctvioinly the statistically significant

explanatory variables for the Irish stock marketumes were retained in the final
models.

Model 3 in Table 12 consists in the “best” retuariation model for the ISEQ Overall
and includes two global factors and one local facttie global factors report to U.S.
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macro indicators, the USBY and USUR, which areistiaally significant at the 1%
level. The USBY has a positive effect on the Irssbck market returns to the contrary
of the USUR, which displays a negative slope cosdfit. By accepting the findings of
Boyd et al. (2005), this negative relation betwe¢lea USUR and the ISEQ Overall
returns brings out the fact that the Irish stockrketihas been responding to U.S.
unemployment rates as if the Irish economy, onanerhas been contracting over the
last decade. The local factor is the BY which &istically negatively-related to Irish
stock returns at the 5% level, consistent withciiefficient sign expectation. THe-
statistic, with regard to the test of the null hymsis in which the three slope
coefficients on the USBY, USUR and BY variables jaietly equal to zero leads to the
clear rejection of the null. The adjustReésquared reveals an explanatory power of 38%.
Additionally, as one can see in Table 13, the iuthever rejected in any of the tests
conducted, except for the RESET test where thehygbtheses can be rejected at the
5% significance level. In the light of the RamseffJET test results it cannot be
ignored that, nonlinear functions of the explanateariables might have been omitted
from the model and the OLS estimators might bedaigend inconsistent, which could

undermine all traditional statistical inference.

Bredin et al. (2003) investigated the impact ofnafes in domestic, U.S., U.K. and
German/euro area policy rates, which are controlsd each country monetary
authority, on the Irish stock market between 1382002, on a daily basis. By running
a regression, the authors found that unanticipalteages in U.S. Federal funds target
rate, proxied by the 1-month ahead Federal fundisrda contract, was statistically
significant with a negative effect on the ISEQ Indeturns. Conversely, expected
changes, computed as the difference between thaladiange in Federal funds target
rate and the change in the Federal funds futuresaia the day of the change, had a
positive significant influence. In respect to theurépean influence, neither
unanticipated nor expected changes in U.K., Gereumo/area and domestic policy rate

changes had a significant effect on the Irish ntarke

In another study, Bredin and Hyde (2004) examirfed ihfluence of U.S., U.K. and
domestic macroeconomic and financial variables lan Itish stock market monthly
returns, from 1980 to 2001, in a nonlinear timeyuay framework. As a preliminary
result from a linear model, both the S&P 500 arelRf All Share Indexes returns were

shown to be statistically positively-related to tB&Q returns. Changes in the domestic
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long-term interest rate were also shown to be Bagmt with a negative sign, along
with a positive significant effect of U.S. industrproduction growth and changes in oil
prices displaying a marginally negatively significa. Evidence was found of
nonlinearity in relation to some of the variablé®yt employed, including domestic
long-term interest rates, which supports the reablbve reported in regard to the
Ramsey RESET test. From applying the nonlinear éwark, the authors refer the
broad findings to be not dissimilar to those présénfor the linear model and
emphasize a robust evidence of an important U.8rorend financial influence on the
Irish stock market. A puzzling finding was mentidntat U.S. short-term interest rate
changes was the only variable with an oppositeipied sign, entering the model with

a positive coefficient.

This ambiguous effect of international interesesadn stock prices was confirmed by
Guidolin and Hyde (2008). Investigating about thmetvarying nature of the

relationship between monthly stock returns andtsteom interest rates, in the context
of the Irish economy over the period 1978-2004, #lwehors reported Irish excess
returns to react positively to U.S. FED funds ratereases. It was also presented
evidence on the primacy effect exerted by U.S. naygepolicy shocks on the stock

market of Ireland.

Overall, the findings of other authors here mergbmre entirely consistent with the
“best” explanatory model of the ISEQ Overall resutrere presented. Bredin and Hyde
(2004) attribute their results of a significantlirgnce of the U.S. market on the Irish
stock exchange to the recent economic growth ¢dnice This is referred to be linked to
a large influx of U.S. multinationals to Ireland mh increased the Irish workforce
employed in U.S. owned firms to 23.2% by 1994, anii999 pushed the U.S. foreign
direct investment to account for 88% of the capftaimation in Ireland. Another
referred fact was the expansion of the major Ifishs in the U.S. market. The “best”
model for Ireland also captures a strong U.S. madtoence with both the USBY and
USUR displaying a statistically significant effeah the ISEQ Overall returns. The
USBY also reveals an ambiguous positive coefficeigh opposed to the theoretical
predictions but in line with the findings of thetlaors, with respect to U.S. short-term
interest rates. Finally, in accordance with Brealind Hyde (2004), which had shown a

significant negative impact of changes in the ddimdsng-term interest rate on the
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TABLE 12

Stepwise regressions of the ISEQ Overall on the miacrisk factors: 1999:01 -
2011:03 (49 observations)

Panel A - Variables entered

Variable Beta coefficient t- statistic p-value
Model 1
(Constant) -0.850 -0.492 0.625
USBY 0.443 *** 3.797 0.000
o 0.239
R? 0.222
F- statistic 14.415
p-value 0.000
Model 2
(Constant) 0.389 0.234 0.816
USBY 0.413 *** 3.786 0.000
USUR -0.821 *** -2.864 0.006
e 0.356
R? 0.327
F-statistic 12.436
p-value 0.000
Model 3
(Constant) 1.277 0.775 0.442
USBY 0.512 *** 4.493 0.000
USUR -0.861 *** -3.122 0.003
BY -0.432 ** -2.199 0.033
o 0.420
R? 0.380
F- statistic 10.609
p-value 0.000
Panel B - Excluded variables
Model 1
BS -0.295 ** -2.400 0.021
BY -0.250 * -1.826 0.074
BDBY 0.025 0.163 0.871
MS 0.052 0.397 0.693
USMS -0.242 * -1.803 0.078
BDMS -0.222 * -1.682 0.099
GDP 0.225 * 1.788 0.081
USGDP 0.010 0.075 0.941
BDGDP 0.325 *** 2.692 0.010
TS 0.074 0.570 0.571
USTS 0.112 0.845 0.403
BDTS 0.314 ** 2.585 0.013
UR -0.284 ** -2.302 0.026
USUR -0.344 *** -2.864 0.006
BDUR 0.078 0.603 0.550
OolL 0.207 1.631 0.110
FX -0.020 -0.150 0.882
Model 2
BS -0.218 * -1.784 0.081
BY -0.276 ** -2.199 0.033
BDBY -0.136 -0.904 0.371
MS 0.027 0.220 0.827
UsMSs -0.131 -0.967 0.339
BDMS -0.158 -1.248 0.219
GDP 0.074 0.534 0.596
USGDP -0.002 -0.017 0.987
BDGDP 0.185 1.225 0.227
TS -0.101 -0.751 0.456
USTS 0.011 0.083 0.934
BDTS 0.148 0.896 0.375
UR -0.130 -0.891 0.378
BDUR 0.130 1.078 0.287
OIL 0.088 0.673 0.504
FX -0.002 -0.017 0.987
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TABLE 12
Continued
Panel B - Excluded variables

Variable Beta coefficient t- statistic p-value
Model 3

BS -0.111 -0.790 0.434
BDBY 0.005 0.033 0.973
MS -0.043 -0.350 0.728
UsMs -0.054 -0.395 0.695
BDMS -0.131 -1.068 0.291
GDP 0.057 0.427 0.671
USGDP 0.058 0.476 0.636
BDGDP 0.173 1.194 0.239
TS -0.085 -0.653 0.517
USTS 0.063 0.495 0.623
BDTS 0.081 0.495 0.623
UR -0.057 -0.389 0.699
BDUR 0.089 0.755 0.454
OlL 0.057 0.451 0.654
FX 0.064 0.525 0.603

Note: This table reports thecoefficients t- statistics and respectiye values F- statistic and respective- value, ant
R-squared from OLS regressions between the ISEQ OVERAtural log returns (dependent variable) ancheaacrc
variable rates of change (independent variables). Two hextienates are performed via the Stepwise method. Panel A
reports the statistics for the entered variables. PanelpBrte the statistics for the excluded variables. Estimated
coefficients significance levels at 10%, 5%, and 1% are deshdy one, two, and three stars, respectively. Data
frequency is on a quarterly basis. BS =bond spread; BY = bdeld;yUSBY = U.S. bond yield; BDBY = German bond
yield; MS = money supply; USMS = U.S. money supply; BDMS = Gemnmoney supply; GDP = real GDP; USGDP =
U.S. real GDP; BDGDP = German real GDP; TS = trade sector; USUSS. trade sector; BDTS = German trade sector;
UR =unemployment rate; USUR = U.S. unemployment rate; BDUWEerman unemployment rate; OIL = oil price; FX =
foreign exchange rate.

TABLE 13

Specification tests for the “best” explanatory modkof the ISEQ Overall returns

White test
Obs*R-squared 9.841 Prob. Chi-Square(9) 0.364
Durbin-Watson test
Durbin-Watson stat 2.316
Ramsey RESET Test
F-statistic 5.013 p-value 0.011

Note: This table reports the statistics apévalues from three specification error tests
applied to the"best" model of the ISEQ OVERALL return vaaat White's test for
heteroskedasticity; Durbin-Watson test for serial catieh; Ramsey RESET test for
omission of relevant explanatory variables, incorrectchional form and correlation
between explanatory variables and the errors ofribeel.

ISEQ Index, the results here reported also displayegative stock returns-local BY
relation.
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B.3. ITALY

The results of the multifactor model regression Itaty in which all the macro risk
factors were included at once are presented ineTahl Based on theestatistics, the
null is rejected for six macro variables: MS, a % significance level, USBY, BDTS
and UR, at the 5% level; BY and USTS, at the 109&lleEven though the substantial
number of statistically significant explanatory iednles and a statistically well-specified
multifactor model, as suggested byHhtstatistic and quite high adjust&dsquared, not
too much importance is attached to it given thgdamumber of independent variables
employed. All the macro variables have the preditieoretical sign with the exception

of the USBY positive coefficient.
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TABLE 14
Regression of the FTSE MIB on the macro risk factas: 1999:01 — 2011:03 (49

observations)

Variable Beta coefficient t- statistic p-value
BS 0.007 0.076 0.940
BY -1.210 * -1.823 0.078
USBY 0.283 ** 2.215 0.035
BDBY 0.795 1.334 0.192
MS 1.216 *** 2.834 0.008
UsMS -0.107 -0.394 0.696
BDMS -0.753 -0.758 0.454
GDP -1.282 -0.291 0.773
USGDP -1.007 -0.323 0.749
BDGDP 3.029 1.078 0.290
TS 1.613 1.460 0.155
USTS 1.757 * 1.829 0.077
BDTS -2.045 ** -2.089 0.045
UR 0.443 ** 2.451 0.020
USUR -0.208 -0.535 0.597
BDUR -0.299 -0.820 0.419
OIL -0.051 -0.524 0.604
FX -0.138 -0.046 0.964
(Constant) -0.218 -0.079 0.938

. 0.704

R? 0.527

F- statistic 3.966

p-value 0.000

Note: This table reports thecoefficients t- statistics and respectiye values F- statistic and respective- value, anc
R-squared from the OLS regression between the FTSE MIB nawgaleturns (dependent variable) and each macro
variable rates of change (independent variables). Estinabefficients significance levels at 10%, 5%, and 1% are
denoted by one, two, and three stars, respectively. Datpdnecy is on a quarterly basis. BS = bond spread; BY =
bond yield; USBY = U.S. bond yield; BDBY = German bond yield S\d money supply; USMS = U.S. money supply;
BDMS = German money supply; GDP = real GDP; USGDP = U.S. red®;BDGDP = German real GDP; TS = trade
sector; USTS = U.S. trade sector; BDTS = German trade sedi®r unemployment rate; USUR = U.S. unemployment
rate; BDUR = German unemployment rate; OIL = oit@y FX = foreign exchange rate.

As the high significance level associated with tdests can be due to multicollinearity
problems among the explanatory variables it wagdéecto run the stepwise estimation
method. Table 15 presents the fitted multifactodelaesults performed via stepwise
method, retaining only the explanatory variablethweistimated coefficients statistically

significant for the Italian stock market returnsthe final models.

The “best” model of the FTSE MIB return variatiodddel 2 in Table 15) comprises

one global factor and one local factor, both highignificant at the 1% level. It is
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shown that both variables move Italian stock refumthe same direction. Similar to
what is seen in the Portuguese market, the localari@ble (size of the trade sector) for
Italy is also statistically positively-related toet FTSE MIB returns and it should make
sense to suppose this positive effect to be exdnjethe exports component of the
variable. TheF-statistic concerned to the test of the null hypsigein which the two
slope coefficients on the USBY and TS variablesjairgly equal to zero leads to the
clear rejection of the null. The adjusteesquared reveals an explanatory power of 40%.
With regard to the specification tests, in Table iLt@an be seen that the null is never
rejected in any of the specification tests condiliotxcept for the RESET test where the
null hypotheses can be rejected at the 5% sigmifiedevel. In the light of the Ramsey
RESET test results it cannot be ignored that, neali functions of the explanatory
variables might have been omitted from the model the OLS estimators might be

biased and inconsistent, which could undermingadlitional statistical inference.

Bonini et al. (2007) modeled Italian stock markeimtmly returns, from October 1994
to December 2004, with domestic macroeconomic facamd an equity analysts’
consensus variable, which was measured on the tiasesearch analysts’ estimates of
share prices. The empirical results pointed owt tmwod in-sample fitting capability of
the model and the stepwise procedure retained dbhewing statistically significant
variables, a surprisingly negative sign consensargable, a negative sign Euro/U.S.

Dollar exchange rate and also a negative signtiofiaate.

By comparison to the results here presented, tukniys of Bonini et al. (2007) are not
quite consistent. Despite their results showingoa-significant Italian GDP which is

also seen here with the absence of the local GBi the “best” explanatory model of
the FTSE MIB returns, the authors reported a sizdity significant exchange rate
factor. Even though the same negative sign foistbpe coefficient of the FX variable
being here presented in Table 14, this variabl@eser statistically significant. A

possible explanation for this contradictory resnight be the different sample periods
covered in each study, which implied two proceddiféerences. First, Bonini et al.

(2007) used the MIB30 stock market index, which kampped being the Italian stock
exchange reference index on September 20, 2004n8gtheir exchange rate indicator
was firstly measured as the Italian Lire price o§Udollars and with the advent of the

single currency in 1999, the Euro price of U.Slafslwas then used for the remaining
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sample period. This thesis didn’t take that issuie account once the empirical analysis

coincides with the introduction of the euro.

Panetta (2001) studied the linkages between monlifialjan equity returns and
macroeconomic factors, covering the period fromuday 1979 to December 1994. He
found the growth rate of industrial production, tineanticipated change in the term
structure and unexpected inflation to be strongbnificant. In another estimated
model, both the change in the Italian Lire/U.S.|Boéxchange rate and the surprise in
oil prices displayed strong significance, which & (2001) argues to be expected, as
Italy is a highly dependent country on internatiaimade and oil imports. However the
author refers the relation between these macr@fa@nd Italian stock returns to be
highly unstable, with the returns sensitivities ttee factors changing signs on an

analysis over successive sub-periods.

This last finding might help explaining the dispgrof results when compared to the
reports here presented. The author argues thapossble cause for the instability
mentioned could be associated with the globalimapimcess and its effects on various
economies, which are likely to modify financial rkets exposure to economic shocks.
Only the marginally significance of the BY macroriable reported for the overall

model, in Table 14 reveal some consistency withrésalts of the author, regarding the

term structure factor he had used.
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TABLE 15

Stepwise regressions of the FTSE MIB on the macrask factors: 1999:01 —
2011:03 (49 observations)

Panel A - Variables entered

Variable Beta coefficient t- statistic p-value
Model 1
(Constant) -0.755 -0.520 0.605
USBY 0.364 *** 3.696 0.001
o 0.225
R? 0.209
F- statistic 13.663
p-value 0.001
Model 2
(Constant) -1.599 -1.245 0.220
USBY 0.354 *** 4.113 0.000
TS 1.908 *** 3.952 0.000
o 0.422
R? 0.396
F- statistic 16.765
p-value 0.000
Panel B - Excluded variables
Model 1
BS -0.276 ** -2.019 0.049
BY -0.101 -0.741 0.462
BDBY 0.126 0.845 0.403
MS 0.179 1.406 0.166
USMS -0.135 -0.984 0.330
BDMS -0.286 ** -2.226 0.031
GDP 0.400 *** 3.464 0.001
USGDP 0.068 0.515 0.609
BDGDP 0.349 *** 2.930 0.005
TS 0.443 *** 3.952 0.000
USTS 0.217 * 1.681 0.100
BDTS 0.269 ** 2.176 0.035
UR 0.031 0.236 0.815
USUR -0.302 ** -2.457 0.018
BDUR -0.109 -0.849 0.401
OIL 0.280 ** 2.264 0.028
FX 0.022 0.167 0.868
Model 2
BS -0.220 * -1.814 0.076
BY -0.192 -1.620 0.112
BDBY -0.052 -0.369 0.714
MS 0.204 * 1.867 0.068
USMS 0.057 0.439 0.663
BDMS -0.214 * -1.855 0.070
GDP 0.038 0.156 0.877
USGDP 0.028 0.239 0.812
BDGDP 0.028 0.157 0.876
USTS 0.058 0.464 0.645
BDTS -0.188 -1.060 0.295
UR 0.173 1.496 0.142
USUR 0.072 0.419 0.677
BDUR -0.002 -0.015 0.988
OIL 0.052 0.383 0.703
FX 0.019 0.166 0.869

Note: This table reports thgcoefficients t- statistics and respectiye values F- statistic and respective- value, anc
R-squared from OLS regressions between the FTSE MIB natugatddurns (dependent variable) and each macro
variable rates of change (independent variables). Two hestenates are performed via the Stepwise method. Panel A
reports the statistics for the entered variables. PanelpBrte the statistics for the excluded variables. Estimated
coefficients significance levels at 10%, 5%, and 1% are deshdy one, two, and three stars, respectively. Data
frequency is on a quarterly basis. BS =bond spread; BY = bdeld;yUSBY = U.S. bond yield; BDBY = German bond
yield; MS = money supply; USMS = U.S. money supply; BDMS = Gemnmoney supply; GDP = real GDP; USGDP =
U.S. real GDP; BDGDP = German real GDP; TS = trade sector; USUSS. trade sector; BDTS = German trade sector;
UR = unemployment rate; USUR = U.S. unemployment rate; BDUBerman unemployment rate; OIL = oil price; FX =
foreign exchange rate.
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TABLE 16
Specification tests for the “best” explanatory modkof the FTSE MIB returns
White test
Obs*R-squared 3.859 Prob. Chi-Square(5) 0.570

Durbin-Watson test
Durbin-Watson stat 2.073
Ramsey RESET Test

F-statistic 4.428 p-value 0.018

Note: This table reports the statistics apévalues from three specification error tests
applied to the"best" model of the FTSE MIB return variatiowhite's test for
heteroskedasticity; Durbin-Watson test for serial catieh; Ramsey RESET test for
omission of relevant explanatory variables, incorrectclional form and correlation
between explanatory variables and the errors ofribeel.

B.4. GREECE

Table 17 presents the multifactor model regressesults for Greece using all the
macro risk factors at once. Thetatistics for each macro variable reveal thatrthié
hypothesis can only be rejected for the USTS, at5% significance level. The U.S.
trade sector size is shown to be statistically tpedy-associated with the Athex
Composite returns. All the other macro variables mever statistically significant.
However, the performance of this multifactor mogkh respect to the diagnostic tests

is weak.
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TABLE 17
Regression of the Athex Composite on the macro ridlactors: 1999:01 — 2011:03

(49 observations)

Variable Beta coefficient t- statistic p-value
BS -0.069 -0.461 0.649
BY -0.576 -1.210 0.238
USBY 0.376 1.524 0.141
BDBY 0.146 0.235 0.816
MS 1.158 1.615 0.119
USMS -0.876 -1.612 0.120
BDMS 2.356 1.053 0.303
GDPa -2.284 -1.058 0.301
USGDP -4.734 -0.702 0.490
BDGDP -0.630 -0.132 0.896
TSa 0.312 0.366 0.717
USTS 4.145 ** 2.095 0.047
BDTS -2.671 -1.491 0.149
URb 0.485 1.098 0.283
USUR -0.138 -0.192 0.849
BDUR 0.324 0.465 0.646
OIlL -0.075 -0.383 0.705
FX 2.124 0.334 0.742
(Constant) 1.835 0.329 0.745

L 0.543

R*? 0.201

F- statistic 1.586

p-value 0.144

Note: This table reports thecoefficients t- statistics and respectiyevalues F- statistic and respective- value, ant
R-squared from the OLS regression between the ATHEX COMPOS®Idttral log returns (dependent variable) and
each macro variable rates of change (independent varjaBetimated coefficients significance levels at 10%, 5f@ a
1% are denoted by one, two, and three stars, respectivetg.flEjuency is on a quarterly basis. BS = bond spread;
BY = bond yield; USBY = U.S. bond yield; BDBY = German bond yiglMS = money supply; USMS = U.S. money
supply; BDMS = German money supply; GDP = real GDP; USGDP = t&& GDP; BDGDP = German real GDP; TS =
trade sector; USTS = U.S. trade sector; BDTS = German trad¢oseUR = unemployment rate; USUR = U.S.
unemployment rate; BDUR = German unemployment rate; OIU prie; FX = foreign exchange rate.Sample perio
2000:01 - 2011:03 (44 observationspample period 1999:01 - 2010:12 (48 observations).

In order to avoid multicollinearity problems amotige explanatory variables the
stepwise estimation method was performed. Tablgrg8ents the fitted multifactor
model results performed via stepwise method, inctvlanly the explanatory variables

with estimated coefficients statistically signifitavere retained in the final models for

the Greek stock market returns.

Model 2 in Table 18 consists in the “best” returariation model for the Athex

Composite and includes one global factor and onal ltactor, both significant at the
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5% level. The global factor USBY exerts a posite#ect on the stock returns, as
opposed to theoretical anticipations. On the othand, the local factor BS is
negatively-related to the Athex Composite, as etqabecThis bond spread variable, that
is, spreads of Greek sovereign bond yields overGeeman Bund (the euro area
benchmark) should have a business-cycle patterng thégh around business troughs,
which in turn is associated with a risk aversiocréase. High risk aversion should lead
investors to rebalance their portfolios towards lesky assets (“flight to safety”), and
thus depressing stock market returns. Fh&tatistic concerned to the test of the null
hypothesis, in which the two slope coefficients the USBY and BS variables are
jointly equal to zero leads to the clear rejectainthe null. The adjuste&-squared
reveals an explanatory power of 29%. With regarthéospecification tests, in Table 19,
it can be seen that the null is never rejectechind the tests conducted, and it can be

concluded that the specification errors do not nccu

The already cited study of Bilson et al. (2001)vles some evidence that support the
findings in regard to the “best” model for the Geemarket. From fitting an augmented
model that includes several explanatory varialiles,authors report some statistically
significant relations. First, the authors found thierest rate variable to significantly
depress Greek stock market returns, an effectniaat be being captured here by the
negative Athex Composite returns-BS relation, wigéspect to the Greek sovereign
bond yield component of the BS variable. Finalljhe tauthors also report the
significance of a global risk factor, namely théura on a world market index which is
positively related to the Greek stock market. heliwith this last finding, the results
here reported also document the presence of disagmtiglobal factor as an explanatory

variable of the Athex Composite returns, whichhis USBY.
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TABLE 18

Stepwise regressions of the Athex Composite on theacro risk factors:
1999:01 — 2011:03 (49 observations)

Panel A - Variables entered

Variable Beta coefficient t- statistic p-value
Model 1
(Constant) -2.198 -1.020 0.314
USsBY 0.473 *** 3.396 0.002

o 0.220

R* 0.201

F- statistic 11.534
p-value 0.002

Model 2
(Constant) -1.398 -0.681 0.500
USBY 0.352 ** 2.525 0.016
BS -0.194 ** -2.508 0.016

_ 0.326

R* 0.292

F- statistic 9.656
p-value 0.000
Panel B - Excluded variables

Model 1
BS -0.347 ** -2.508 0.016
BY -0.293 ** -2.223 0.032
BDBY 0.102 0.603 0.550
MS 0.215 1.569 0.125
UsSMsS -0.293 ** -2.036 0.048
BDMS -0.061 -0.411 0.683
GDPa 0.081 0.580 0.565
USGDP -0.099 -0.690 0.494
BDGDP 0.190 1.392 0.172
TSa 0.187 1.354 0.183
USTS 0.016 0.110 0.913
BDTS 0.128 0.919 0.363
URD -0.108 -0.781 0.439
USUR -0.157 -1.140 0.261
BDUR 0.009 0.066 0.947
olL 0.220 1.609 0.116
FX -0.128 -0.888 0.380
Model 2
BY -0.143 -0.846 0.403
BDBY -0.020 -0.121 0.904
MS 0.159 1.194 0.240
UsSMS -0.188 -1.246 0.220
BDMS 0.013 0.091 0.928
GDPa -0.022 -0.157 0.876
USGDP -0.044 -0.317 0.753
BDGDP 0.125 0.938 0.354
TSa 0.121 0.894 0.377
USTS 0.055 0.403 0.689
BDTS 0.093 0.704 0.486
URD 0.004 0.030 0.976
USUR -0.120 -0.909 0.369
BDUR 0.012 0.092 0.927
olL 0.156 1.165 0.251
FX -0.062 -0.441 0.662

Note: This table reports th coefficients t- statistics and respectiye values F- statistic and respective- value, anc
R-squared from OLS regressions between the ATHEX COMPOSITrablog returns (dependent variable) and each
macro variable rates of change (independent variables). Madel estimates are performed via the Stepwise method.
Panel A reports the statistics for the entered variablesePB reports the statistics for the excluded variables.
Estimated coefficients significance levels at 10%, 5%, atdare denoted by one, two, and three stars, respectively.
Data frequency is on a quarterly basis. BS = bond spread; Bdtalyield; USBY = U.S. bond yield; BDBY = German
bond yield; MS = money supply; USMS = U.S. money supply; BDM$&erman money supply; GDP = real GDP;
USGDP = U.S. real GDP; BDGDP = German real GDP; TS =trade sed®TS = U.S. trade sector; BDTS = German trade
sector; UR =unemployment rate; USUR = U.S. unemploymeet BDUR = German unemployment rate; OIL = oil price;
FX = foreign exchange rate.Sample period 2000:01 - 2011:03 (44 observationSample period 1999:01 - 2010:12 (48
observations).
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TABLE 19
Specification tests for the “best” explanatory modkof the Athex Composite
returns
White test
Obs*R-squared 2.257 Prob. Chi-Square(5) 0.813
Durbin-Watson test
Durbin-Watson stat 1.917
Ramsey RESET Test
F-statistic 0.962 p-value 0.390

Note: This table reports the statistics apévalues from three specification error tests
applied to the"best" model of the ATHEX COMPOSITE returnigaon. White's test for
heteroskedasticity; Durbin-Watson test for serial catieh; Ramsey RESET test for
omission of relevant explanatory variables, incorrectchional form and correlation
between explanatory variables and the errors ofribeel.

B.5. SPAIN

The results of the multifactor model regression $pain in which all the macro risk
factors were included at once are presented ineT20@! Thet-statistics reveal that the
null can be rejected for the USBY, at the 5% lewekl for the USTS and BDTS, at the
10% level. With the exception of the BDTS, the ottveo variables exhibit a positive
relation with the IBEX 35 returns. However, thigtisd multifactor model performance

is weak in respect to its diagnostic tests.
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TABLE 20
Regression of the IBEX 35 on the macro risk factors1999:01 — 2011:03 (49

observations)

Variable Beta coefficient t- statistic p-value
BS -0.035 -1.054 0.300
BY -0.653 -1.144 0.262
UsSBY 0.461 ** 2.564 0.016
BDBY -0.038 -0.071 0.944
MS 0.097 0.427 0.672
UsMS 0.326 0.897 0.377
BDMS -0.216 -0.159 0.875
GDP 2.254 0.476 0.637
USGDP -3.022 -0.735 0.468
BDGDP 4.293 1.316 0.198
TS 0.149 0.214 0.832
USTS 2.263 * 1.842 0.075
BDTS -2.122 * -1.719 0.096
UR -0.054 -0.118 0.907
USUR 0.095 0.200 0.843
BDUR -0.182 -0.359 0.722
OIL 0.123 0.996 0.327
FX 0.458 0.119 0.906
(Constant) -1.475 -0.329 0.745

_ 0.487

R? 0.180

F-statistic 1.585

p-value 0.129

Note: This table reports thecoefficients t- statistics and respectiye values F- statistic and respective- value, an¢
R-squared from the OLS regression between the IBEX 35 natagatéturns (dependent variable) and each macro
variable rates of change (independent variables). Estiinabefficients significance levels at 10%, 5%, and 1% are
denoted by one, two, and three stars, respectively. Dagaénecy is on a quarterly basis. BS = bond spread; BY =
bond yield; USBY = U.S. bond yield; BDBY = German bond yield S\ money supply; USMS = U.S. money supply;
BDMS = German money supply; GDP = real GDP; USGDP = U.S. red®;GBDGDP = German real GDP; TS = trade
sector; USTS = U.S. trade sector; BDTS = German trade sedi®r unemployment rate; USUR = U.S. unemployment
rate; BDUR = German unemployment rate; OIL = ait@r FX = foreign exchange rate.

As the high significance level associated with tdests can be due to multicollinearity
problems among the explanatory variables it wagdéecto run the stepwise estimation
method. Table 21 presents the results from thedfithultifactor model performed via
stepwise method, where only the statistically digant explanatory variables were

retained in the final models for the Spanish stoekket returns.

The “best” explanatory model of the IBEX 35 retufiModel 2 in Table 21) includes
one global factor and one local factor, both sigaiit at the 5% level. The USBY has a
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positive effect on the Spanish stock market tociratrary of the UR which is shown to
be negatively associated with the IBEX 35 retuBesed on the findings of Boyd et al.
(2005), this negative IBEX 35 returns-UR relaticads to the conclusion that the
Spanish stock market has been reacting to couptegifsc unemployment rates as if the
Spanish economy has been contracting over the dashde, on average. The
significance of the unemployment rate is not ssipg as Spain is the euro area country
with the highest level of unemployed per total lafwwce, reaching a peak of 20.1%, in
2010 (European Commission, 2011a). Hstatistic concerned to the test of the null
hypothesis that the two slope coefficients on tf#BY and UR variables are jointly
equal to zero leads to the clear rejection of thié mhe adjustedR-squared reveals an
explanatory power of 17%. Moreover, as one canis€kable 22, the null is never
rejected in any of the specification tests condiicend it can be concluded that the

specification errors do not occur.

Martinez (1998) analyzed the impact that fluctuaion the foreign exchange rate have
on non financing companies listed on the Spanistkseéxchange, from a perspective of
monthly stock returns during January 1992 to Deami®997. Employing a trade-
weighted index measured as the exchange rate oSplamish Peseta against other
foreign currencies, it was found that only a mitywf 20% of the individual firms
significantly reacted to exchange rate movemenhtwab argued that the exchange rate
risk exposure of each company should be dependerther exports, imports and
foreign denominated debt levels, which also shallirmine the direction of the stock
returns response to exchange rate fluctuationsn Eweugh this analysis not being
entirely comparable to the findings of the prestmsis, once the financial sector
accounts for the biggest share of the IBEX 35 Indexd Martinez (1998) had focused
only on non-financial companies, the findings aog dissimilar. The author report that
exchange rate changes explain only a minimal fvactf the stock returns which is

consistent with the lack of statistically significa here presented for the FX variable.
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TABLE 21

Stepwise regressions of the IBEX 35 on the macrosk factors: 1999:01 —
2011:03 (49 observations)

Panel A - Variables entered

Variable Beta coefficient t- statistic p-value
Model 1
(Constant) 0.341 0.225 0.823
USBY 0.269 ** 2.619 0.012
o 0.127
R? 0.109
F- statistic 6.859
p-value 0.012
Model 2
(Constant) 0.701 0.475 0.637
USBY 0.230 ** 2.272 0.028
UR -0.473 ** -2.097 0.041
o 0.204
R? 0.169
F- statistic 5.877
p-value 0.005
Panel B - Excluded variables
Model 1
BS -0.255 * -1.905 0.063
BY -0.223 -1.535 0.132
BDBY 0.029 0.179 0.859
MS 0.134 0.983 0.331
USMS -0.116 -0.796 0.430
BDMS -0.097 -0.682 0.499
GDP 0.130 0.956 0.344
USGDP -0.035 -0.247 0.806
BDGDP 0.265 * 2.003 0.051
TS 0.217 1.579 0.121
USTS 0.083 0.591 0.558
BDTS 0.109 0.793 0.432
UR -0.281 ** -2.097 0.041
USUR -0.145 -1.062 0.294
BDUR -0.087 -0.634 0.530
OIL 0.264 * 1.986 0.053
FX -0.056 -0.398 0.692
Model 2
BS -0.219 -1.663 0.103
BY -0.225 -1.605 0.115
BDBY -0.024 -0.154 0.878
MS 0.013 0.089 0.929
USMS -0.022 -0.148 0.883
BDMS -0.131 -0.946 0.349
GDP -0.095 -0.535 0.595
USGDP -0.098 -0.712 0.480
BDGDP 0.159 0.992 0.326
TS 0.120 0.805 0.425
USTS -0.021 -0.145 0.885
BDTS -0.061 -0.385 0.702
USUR -0.017 -0.111 0.912
BDUR -0.010 -0.072 0.943
OIL 0.169 1.123 0.267
FX -0.099 -0.724 0.473

Note: This table reports thecoefficients t- statistics and respectiyevalues F- statistic and respective- value, an¢
R-squared from OLS regressions between the IBEX 35 naturalrddgrns (dependent variable) and each macro
variable rates of change (independent variables). Two haxtiEnates are performed via the Stepwise method. Panel A
reports the statistics for the entered variables. PanelpBrte the statistics for the excluded variables. Estimated
coefficients significance levels at 10%, 5%, and 1% are dethdy one, two, and three stars, respectively. Data
frequency is on a quarterly basis. BS = bond spread; BY = bdeld;USBY = U.S. bond yield; BDBY = German bond
yield; MS = money supply; USMS = U.S. money supply; BDMS = Gemnmoney supply; GDP = real GDP; USGDP =
U.S. real GDP; BDGDP = German real GDP; TS = trade sector; USUSS. trade sector; BDTS = German trade sector;
UR =unemployment rate; USUR = U.S. unemployment rate; BDUEBerman unemployment rate; OIL = oil price; FX =
foreign exchange rate.
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TABLE 22

Specification tests for the “best” explanatory modkof the IBEX 35 returns

White test
Obs*R-squared 8.898 Prob. Chi-Square(5) 0.113
Durbin-Watson test
Durbin-Watson stat 2.265
Ramsey RESET Test

F-statistic 1.494 p-value 0.236

Note: This table reports the statistics apévalues from three specification error tests
applied to the"best" model of the IBEX 35 return variation.hiWeé's test for
heteroskedasticity; Durbin-Watson test for serial catieh; Ramsey RESET test for
omission of relevant explanatory variables, incorrectclional form and correlation
between explanatory variables and the errors ofribeel.
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7. CONCLUSION

This thesis aims to empirically find which macroecmic indicators (if any) are more
closely related to the stock returns in five peeiath euro area countries, the so-called
PIIGS. Portugal, Ireland, Italy, Greece and Spammght the financial markets’ attention
due to the recent European sovereign-debt criisaTpriori selection of a set of macro
variables was mainly influenced by the extant erogirliterature and the inclusion of
U.S. and German macro variables, together witlothgrice and the exchange rate, was

a way to assess the integration level of the stogikets considered.

The analysis of the dynamics between the stock etagturns and the macro variables
was carried out on the basis of standard OLS regmes, firstly by including all the
macro variables at once and secondly by identifyhmg “best” explanatory model of
stock returns for each country via the stepwisénedion method, whereby only the
significant macro variables were retained. The tgpan considered for all the analysis
was from January 1, 1999 to March 31, 2011, on artgtly basis, and the main

national stock market indexes were considered.

A first conclusion to be drawn consists in the tig&ability of the macro variables to
explain stock market returns, with their explangtpower ranging from a low of 17%
in the Spanish market to a high of 40% in Italythwiegard to the “best” models. Then,
the set of macro variables which is related to botlal economic conditions and world

business cycle, displays some success in explaistogns.

In all countries, it was found that at least onebgl factor and one local factor were
included in the “best” model. In this context, ddrsegmentation model is shown to be
appropriate to explain these countries stock mameirns, revealing these markets to
be neither fully segmented nor fully integratedbimtorld capital markets, in the same
vein to Bekaert and Harvey (1995). However, a §icgmt German influence was never
found given the absence of German factors front'llest” models of all countries. In

the light of this finding, it can be suggested tthegt higher degree of market integration
into euro area markets by comparison with U.S. etarkeported in Baele et al. (2004),

didn’t occur in the stock markets of these five rtnies.

Perhaps the most interesting finding is that th8.JXreasury 10-year bond yield is

highly significant in all countries, even thouglethature of its relationship with stock
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returns being surprising. It is shown that the USBtatistically positively-related to
stock returns that is, upward movements in the Ur8asury bond yields generate a
positive increase in stock market returns. Otheh@ms, such as Guidolin and Hyde
(2008) also reported a surprising positive effeictUdS. interest rates on the specific
stock market returns of Ireland. This somehow pogzlinding is interpreted as being
the negative impact in the government bond spreadsore of each country that a
positive increase in the U.S. Treasury bond yididusd generate. To support this
argument, it was seen the U.S. Treasury bond yielde strongly and positively
correlated with the German Government 10-year bgietd (euro area benchmark
bond). In this sense, an upward movement of U.8&agury bond yields should decrease
the BS variable of these five countries and theg tlevel of risk aversion, leading to an

increase in stock prices.

Another further interesting finding is the commoross-country pattern of return
explanation in the Portuguese and Italian stockketar whereby the U.S. Treasury 10-
year bond yield and the country-specific size @& ttade sector are strongly related to

the stock returns of both countries, taking intocamt the “best” models.

It also should be noted that despite the use ofrgel set of macro variables as
explanatory factors of stock market returns, omp br three were finally retained in

the “best” explanatory model for each country. @bsence of popular macro indicators
such as the Real GDP, the Money Supply, the OdePaind the Foreign Exchange Rate

is remarkably.

Finally, some areas for future research are meatioas follows. First, a sizeable
proportion of returns is left unexplained by thecnewavariables set employed, that was
of 60% in Italy, which was the country where thecnoavariables experienced the
greatest success in explaining the stock returmsttts reason it should make sense to
empirically test other factors potentially linked $tock market returns. Second, this
thesis studied the contemporaneous relationshipselea stock returns and macro
factors, therefore future investigations could gmalthe lead and lag effects of these
same variables and conclude if the models incre@&seexplanatory power. Third,
further research could investigate the time-varystgbility of the relationships

identified. Thus, it would be possible to assedbéf effects of the macro variables on

57



Drivers of the PIIGS’ Stock Market Returns

the stock market returns of the five so-called BINary across the stage of the business

cycle.
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