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Abstract

Negative side effects of the banking crisis in Us#e spread around the world and created
an economic turmoil. A threat of possible soveraigfaults has forced several EU
governments to stabilize its public finance in orderegain confidence of financial markets’
participants. Strict austerity measures have begpoged as an instrument to signalize about
positive changes in fiscal policy. Therefore, #tisdy is designed to measure the influence of
fiscal processes, namely the accumulation of budgktits and public debts, on long-term
sovereign bonds’ yields. It relates to the Ricardi@uivalence hypothesis, Keynesian and
non-Keynesian theories, which often occur in sinmésearch papers. A selected sample
consists of 26 EU member states, including twoiBahuntries, for a time span from

2001Q1 to 2011Q4. Both OLS and GLS regressiongtheg with several panel tests, are
performed to ensure robustness of empirical finslifesults demonstrate a significant
causal relation between fiscal policy indicatord &mg-term sovereign bonds’ yields. In
addition, the functional form between the publibtilevel and country’s borrowing costs is
non-linear, which implies a necessity to supprissaiccumulation of sovereign debts across
EU member states. Also, empirical findings indidhie existence of significant spill-over
effects in the region, caused by changes in theeggte EU public-debt-to-GDP ratio, which
requires further financial, economic and politicabperation among EU countries. In
addition, macroeconomic indicators, namely sharitmterest rates, the real GDP growth

and inflation rates, tend to be significant detaamits of long-term sovereign bonds’ yields.

Keywords: Fiscal policy, long-term interest rates, austenitgasures, public deficit, public
debt, European Union, GLS and OLS regressions.
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1. Introduction

The primary objective of this study is to estimtite impact of the accumulation of
fiscal deficits and public debts on long-term ietdrrates. The accumulation of deficits and
debts are depicted by such indicators as defie@Dd® and debt-to-GDP ratios, and long-
term interest rates are described by sovereignddgields. The collapse of the banking
sector in USA has spread a contagion around thiellomnder, 2008). European banks have
been forced to accept enormous losses and re@sester packages from national
governments. Otherwise, it might have provokedrth&r and much stronger chain of
bankruptcies in the region. As a result, Europeamtries have encountered a substantial
rise in their sovereign debt levels, caused byeiasing borrowing in the financial markets
(Eurostat, 2012). In addition, the strengtheningigand declining economic activity have
led to even higher budget deficits, which consetjaby caused the sovereign debt crisis in
Europe. For some EU member states costs of resthunganking sector has been so
enormous that sovereign debts grew to rather usisadtie levels. Countries like Greece,
Spain, Portugal, Italy and Cyprus have been sgitinregain investors’ confidence and

austerity measures have become a political trenfigioting the crisis.

On the other hand, some economists have startegoe about an inappropriate
design of the European Monetary Union (EMU), whith not allow EMU countries to solve
their issues through the currency depreciation (Bp8012). Monetary policy is
implemented collectively with the European CenBahk (ECB) and depends on joint
decisions. Hence, fiscal policy actions have bectiraenajor instrument of somehow
influencing country’s borrowing costs. However sttask becomes unbearable for several
EU member states, which have been continually raiimg budget deficits, within the
constraints of the Stability and Growth Pact (S@RY accumulating public debts prior the
sovereign debt crisis (Moutot, Rother, Schukne&itark, 2011). As a result, the banking
crisis converted to the sovereign debt crisis mby because governments have been forced
to raise debts significantly in order to cover tosts of supporting their banking system, but
also fiscal policies before the crisis in many sasged to be unsustainable, or even
irresponsible. Currently, apart from fiscal improvents, further financial and economic
cooperation, Eurobonds, and stricter punishments baen promoted as feasible solutions
for the after-crisis situation (European Commissil2). Therefore, this study tries to

estimate the impact of fiscal processes on long-&vereign borrowing costs.
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Traditionally, there are several contradicting thein this field, which does not
allow us to predict the systematic relation betwaecumulating budget deficits and public
debts and long-term interest rates. This situatimours due to varying suggestions for
sources of impact, or even absolutely oppositeraggus. Keynesian and non-Keynesian
theories could be an excellent example, wheredlation between fiscal policy and yields of
sovereign debt securities is displayed based otramtinting concepts (Cizkowicz & Rzonca,
2005). On the other hand, theoretically it is rattiear that long-term interest rates affect
investment decisions in the economy, which corredpdo changes in capital accumulation,
productivity, and the expected economic growth (d@&Pigott, 1991). Hence, the sovereign
debt crisis in Europe and the lack of one stromegtétical framework provide incentives for

the empirical analysis, which corresponds to tilseaech question:

Research QuestionHow the development of EU member states’ interastsrfor long-term
government bonds is related to changes in fisdadypmdicators, such as primary-budget-
deficit-to-GDP and public-debt-to-GDP ratios?

Regardless of the existing ambiguity in these i@tahips, one could expect a
decrease in the primary-budget-deficit-to-GDP r&ticause a lower value of country’s long-
term sovereign debt yields, while the public-deb&DP ratio is anticipated to indicate an
opposite causal relation. Both measurements adafuantal in describing fiscal processes,

which corresponds to the first hypothesis:

Hypothesis I Both fiscal policy indicators, namely primary-lged-deficit-to-GDP and

public-debt-to-GDP ratios, are significant deteramts of long-term sovereign bonds’ yields.

Several authors in the related empirical studie® liketected a significant non-linear
relationship between a size of public debts anldlyief sovereign debt securities (Ardagna,
Caselli, & Lane, 2007). This functional form imgi¢ghat financial markets’ participants
require additional risk premium for countries widatively high public-debt-to-GDP ratios,

which leads to the second hypothesis:

Hypothesis II: There is a significant non-linear relationship betw both fiscal policy
indicators, namely public-debt-to-GDP and the pryraudget-deficit-to-GDP ratios, and

long-term sovereign bonds yields.

In addition, an aggregate level of public indebt&sinacross EU member states could
lead to significant movements in separate countsgisowing costs, which has been entitled

as a spill-over effect (Clayes, 2005). For instasogereign bonds yields for countries with
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relatively stable fiscal processes might be infeexhby the accumulation of public debts in
the related economies, due to an increase in viskseon among financial markets’

participants, which corresponds to the third hypet:

Hypothesis Ill: An increase in the overall EU public-debt-to-GDRa&auses a significant

spill-over effect on individual country’s sovereigonds yields.

Also, authors of the related literature tend tocamrate on a total sample of
countries, while less attention is dedicated fa&cspr regional and economic factors, which
could account for some variation in sovereign bogigsdds. For instance, the currency
regime, period of sovereign debt crisis, or regi@itaation might significantly influence

long-term borrowing rates, which leads to the founypothesis:

Hypothesis IV: Long-term sovereign bonds’ yields vary significgratross EU member
states due to some specific factors, namely theecoy regime, geographical region, and

period of the sovereign debt crisis.

Sovereign bonds’ yields with a maturity of arourtdykars have been used as the
main dependent variable throughout this researpbmp&lowever, one might argue that an
alternative dependent variable, namely real lomgrtiaterest rates (Edey, Kennedy, & Orr,
1995), swaps’ spreads (Ardagna, Caselli, & Lan®,7200r expected bonds’ yields (Laubach,
2009), could lead to different empirical findingghich corresponds to the fourth hypothesis:

Hypothesis V: An inclusion of alternative dependent variablesnaly spreads between
long-term interest rates and short-term intergstyar yields of Germany bunds, does not
significant influence coefficients for fiscal pofindicators in the baseline regression

specification.

The following parts are dedicated to the literat@endew, methodology, empirical
findings and discussion, and conclusions. In aoldjta brief summary of the major relevant
research papers, panel tests, selected variableggressions’ coefficients are provided in
Appendices. The main purpose of this study is tedain if fiscal processes, namely the
accumulation of budget deficits and public deb&edninate long-term sovereign bonds’

yields, and to formulate some suggestions for patiakers.
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2. Review of literature

Even though the relation between fiscal processddang-term interest rates has
always received a considerable amount of atterfitan researchers, the sovereign debt
crisis has strengthened a necessity to analyzéathiis further. One must be aware of
theoretical and methodological differences in thmpeical literature, which essentially
causes diverse results and leads to endless delvatesy economists and politicians. This
literature review begins with an introduction ohgeal theories and their connection to the
proposed research question. Then, empirical firrlofgelated studies will be presented,
which are separated in term of three distinct maéhupical approaches. Such arrangement
should allow us to observe effects of fiscal preesson sovereign bonds’ yields from

different perspectives.

2.1. Theoretical Background

The primary purpose of this part is to provide Hisient theoretical background for
the relation between fiscal policy and long-teriteiast rates. The Ricardian equivalence
hypothesis, Keynesian and non-Keynesian theorgegiéntly occur in similar studies and
could form some valid expectations for the potdmidausal relationship. In addition, these
theories invoke contradicting arguments, which ptes a rationale for the empirical

analysis.

2.1.1.The Ricardian equivalence hypothesis

The Ricardian equivalence hypothesis has beeallgitntroduced by Barro in 1974
(Feldstein, 1986) and later tested in the majarityesearch papers related to fiscal processes
and country’s borrowing costs (Baldacci & Kumar1@D The further section generally
refers to Barro’s studyhe Ricardian Approach to Budget Defidigarro, 1989), where
author explicitly describes the Ricardian equivakehypothesis and several former theories.

Former theories used to argue that increasing lutigeeits raise long-term interest
rates through the reduction in national savings @hosed economy model. This situation
occurs because private households do not provaddfigient amount of savings to offset the
corresponding decline in public savings, causethbyeasing budget deficits. As a result, the
total supply of savings in the economy decreash&ggenerates an upwards pressure on
long-term interest rates. Consequentially, a neyldni rate of borrowing diminishes

investment incentives for private companies, redwapital accumulation, and harms the
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potential economic growth in a long-run, which refto the crowding-out effect (Kumar &
Woo, 2010).

In an open economy model, increasing budget defttmtnot cause higher interest
rates due to corresponding capital inflows fronefgn countries, which fill a gap between
public and private savings. This theory holds ahtiie domestic country is not sufficiently
large to influence an overall level of interesemin the region, or worldwide. Although in
the open economy model long-term interest ratesiregonstant, the domestic country
encounters negative changes in its current acdmlahce and higher indebtedness to
foreigners. Hence, according to these argumentigydiudeficits leads to an increase in
borrowing costs in the closed economy situationugh lower total national savings.
However, such conditions are rather implausibld@present times. On the other hand, in
the open economy situation budget deficits do aase higher long-term interest rates due to

foreign capital inflows.

The Ricardian equivalence hypothesis introducesssaomption of forward-looking
private households. Increasing budget deficitsataaise long-term interest rates due to
rational expectations about higher future taxese @rght anticipate the domestic country to
fully repay its liabilities in the very long-run,hich would require additional income
collected from taxes. Hence, private household®ase their savings to offset the current
decrease in public savings, while the total supblyavings in the economy remains
unchanged. As a result, the domestic country awbiglpotential crowing-out effect, foreign
capital inflows and the declining current accouaiibbce. Basically, the Ricardian
equivalence hypothesis states that private houdshasiding in the domestic country with a
relatively high level of public debt, are expectedoluntarily devote more funds for savings,
compared to other nations (Grennes & Strazds, 2@&3a result, fiscal processes do not

impact long-term interest rates, independently ftbenopenness of the economy.

The Ricardian equivalence hypothesis has encouhgréntense critique from both
economists and politicians. The pivotal argumeiairssg this theory is the implausible
assumption of forward-looking private householdspwlevote a precise lump-sum amount
of money to offset the expected future increagexes (Feldstein, 1986). It necessarily
requires an altruistic behaviour to transfer futideughout an indefinite number of
generations (Bernheim, 1987), regardless of thedohifetime of individuals (Barro, 1989).
On the other hand, Grennes and Strazds (2013)dwually detected a significant

correlation between country’s sovereign debt lewel the amount of private households’
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savings. Although it does not necessarily suppartassumption of forward-looking
individuals, the Ricardian equivalence hypothesghtnactually hold in practice, meaning
that residents of the domestic county adjust the@nding behaviour based on country’ fiscal

policy decisions, while long-term interest rategintibe influenced by other factors only.

Another argument against the Ricardian equivalérypethesis is related to foreign
capital inflows to the domestic country. It reqgisovereign debt bonds being perfect
substitutes and the unrestricted movement of dapitdch contradicts to some empirical
findings (Feldstein, 1986). For instance, prior theent sovereign debt crisis, Group of
Seven countries (G-7) used to encounter espebmallynterest rates, regardless of constant
budget deficits and accumulating public debts (Ha&rKumar, 2006). The fundamental
determinant of this situation has been enormougatapflows from abroad. In addition,
several authors detect a significant relation betwe current account balance and
country’s borrowing costs (Edey, Kennedy, & Orr9a® Although these arguments reject
the Ricardian equivalence hypothesis, fiscal preeestill could have no impact on long-

term interest rates due to foreign capital inflowghe open economy situation.

Empirical evidence for the existing crowding-outeet also contradicts to
conclusions of the Ricardian equivalence hypoth@8isoshita, 2006). It indicates that under
conditions of the open economy, budget deficiteehaw effect on long-term interest rates.
However, continuing budget deficits leads to higbag-term interest rates, which
consequentially causes the crowding-out effectibnirdshing investment incentives for
private individuals and harming the potential ecaitogrowth (Clayes, 2005). These
negative effects could be diminished via soundifisiecisions, or stimulating monetary
policy, which are expected to reduce country’s twing costs (van Rompuy,
2012).Although the majority of relevant studiestéa reject the Ricardian equivalence
hypothesis, several authors reveal that fiscatpdifects on sovereign bonds’ yields could
be largely mitigated by foreign capital inflows,swme offsetting movements in public and

private savings.

2.1.2.Keynesian and Non-Keynesian theories

Keynesian and non-Keynesian theories have beercilypbresented in the study of
EU member states, nameéljon-Keynesian Effects of Fiscal Contraction in Ndember
StateqCizkowicz & Rzonca, 2005). It should provide &efient perspective for the relation
between fiscal processes and long-term interess$ rabmpared to the Ricardian equivalence

hypothesis.
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According to the Keynesian theory, decreasing budggcits leads to higher
borrowing costs, because financial markets’ paodiots negatively evaluate austerity
measures. The primary rationale indicates that i@eeernment spending, or increasing
taxes, leads to a few times stronger negative itmpmaaggregate demand due to the
multiplication effect (Boussard, de Castro, & SaR612). For instance, if a government
reduces its public spending for construction prigjeelated private enterprises start to lay-
off their employees (Auerbach & Feenberg, 2000)efdployed workers apply for social
benefits, which are lower compared to their presimcome. As a result, aggregate demand
shrinks due to reductions in both government spendnd private consumption. Hence,
financial markets’ participants negatively evaluatisterity measures and actually raise long-
term interest rates, as a value of the total outptite economy declines. In other words,
based on the Keynesian theory, decreasing budfeitsiéeads to higher sovereign bonds’
yields, and vice versa, due to emerging negatipeetations about the future GDP growth

by financial markets’ participants

Contrarily, the non-Keynesian theory argues thatekesing budget deficits causes a
lower value of long-term interest rates, becaugb@positive signalling effect to financial
markets’ participants about improvements in figwalcesses (Buti & Pench, 2012). Still,
these actions must be perceived as credible, andctumulation of public debts is required
to stop permanently, rather than indicate tempocaryections (Edey, Kennedy, & Orr,

1995). In addition, austerity measures implemefdethis purpose could lead to the further
accumulation of public debts, while sovereign bogasds remain constant, until country’s
credibility is restored (Boussard, de Castro, &&&012). According to the non-Keynesian
theory, the source of these budget deficit redustaiso matters, as only public spending cuts
leads to a lower value of long-term interest ré8haltegger & Weder, 2010). For instance,
if a government decreases wages for public seatpi@yees, it reduces costs pressure in the
whole economy. Consequentially, the domestic cquyains competitiveness compared to
foreign countries. Therefore, spending cuts dutirgycrisis period are associated with faster
recovery and more stable fiscal conditions aftedsdAlesina & Ardagna, 2010). On the
other hand, increasing taxes have an oppositetetfee to rising labour costs in the whole
economy, which leads to a loss of competitiven€ékss relation between decomposed budget
deficits and borrowing costs has been already aedlgome related empirical studies
(Akitoby & Stratmann, 2008).
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The Ricardian equivalence, Keynesian and non-Kegndheories provide several
revealing conclusions. Firstly, financial markegarticipants might negatively evaluate
austerity measures and increase sovereign boraldsyilue to the possibility of declining
aggregate demand and total output, while credibsitivpe changes in fiscal processes could
lead to lower yields of sovereign debt securiti&scondly, decreasing government spending,
rather than rising taxes could actually encourawgntial markets’ participants to reduce
country’s borrowing costs, because of the expegéd in competitiveness. Finally,
sovereign bonds’ yields could remain unchangedgaddently from fiscal policy actions if
changes in public spending are offset by movemargavings of private households, or
foreign capital inflows. Therefore, the relatiortveeen fiscal processes and long-term

interest rates is ambiguous based on key relatztids.

2.2. Methodological approaches and empirical findings

Fiscal policy effects on long-term interest ratesgenerally measured using three
distinct approaches. The vast majority of relatedies analyze historical data, which is
beneficial due to availability of possible variabknd sample countries. On the other hand,
some authors argue that research papers, whictpmreate forecasted data, theoretically
provide more legitimate results (Laubach, 2009lltws them to capture expectations of
financial markets’ participants and removes thdeaging impact of economic cycles. Also,
it is possible to apply a perspective of the ewtudy, which measures the impact on long-
term interest rates, caused by specific budgetitleéiduction laws, or related news
(Elmendorf, 1996). The next three parts presendiaidges and disadvantages, empirical
findings, and conclusions of these methodologipgkaaches. The main related studies and

their results are and briefly summarized in Appgridi
2.2.1.Historical data

An extensive number of studies tend to analyzeohéstl data over relatively long
time periods, for both advanced and emerging eca@®(Baldacci & Kumar, 2010).This
methodological approach allows researchers tatastle range of variables, which could
potentially affect long-term interest rates, ancbiporate country and time fixed effects
(Caggiano& Greco, 2011). It provides unrestraimanunities for authors to analyze new
economic theories and indicators, while constasulyplementing the existing literature. On
the other hand, Laubach (2009) argues that histiadita could not capture expectations

about changes in fiscal policy and macroeconommglitions, which might be an essential
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factor for financial markets’ participants, wheneatenining yields of sovereign debt

securities.

Previous investigations on fiscal processes ang-Hterm interest rates used to
provide rather ambiguous conclusions. Gale anddgré2003) have gathered empirical
findings from 31 related studies, which utilizetbrgcal data, and concluded that
approximately an equal share of authors arguestdimbln significant and insignificant
relations between countries’ borrowing costs asddfi policy indicators. The major reason
for inconclusive results could be substantial ecoieand financial changes during a second
half of the previous century, which has been cheareed by low inflation rates, financial
liberalization, growing capital flows among couasj and structural reforms (Edey,
Kennedy, & Orr, 1995). All these processes tenaipear in separate countries at different
time periods, rather than being a momentary chamlgesh might have negatively affected

empirical findings of studies, which use historidata of the previous century (Brook, 2003).

More recent studies argue about significant fipadicy effects on long-term interest
rates. Baldacci and Kumar (2010) have analyzedeiagionship between public-debt-to-
GDP and budget-deficit-to-GDP ratios and 10 yeakegiment bonds’ yields. Their sample
consists of 31 advanced and developing econonues, ime period from 1980 to 2008.
Authors have concluded that both fiscal policy @adors, together with macroeconomic
variables, except the GDP growth rate, are sigmificleterminants of country’s long-term
borrowing costs. In addition, the initial fiscahstitutional and structural conditions, which
are measured by several dummy variables, havepgregad to matter. Other researchers
confirm that budget deficits for countries withdefeveloped financial markets are usually
evaluated stricter by financial markets’ particifganvhich causes an upwards pressure on
long-term interest rates (Ardagna, Caselli, & La2@)7). Such unequal treatment of nations
occurs when financial markets’ participants attetopgnsure against liquidity shortages and
possible sovereign defaults (Feldstein, 1986). Assalt, economies with undeveloped
financial markets encounter higher yields of borkds. instance, Latin American countries
are demanded to maintain more sustainable budtgtides in order to reduce their
borrowing costs (Aisen & Hauner, 2008).Hence, friahmarkets’ conditions are significant

determinants of sovereign bonds’ spreads (Akitob$téatmann, 2008).

Ardagna, Caselli and Lane (2007) in a study of H8CO countries, for a time span
from 1960 to 2002, have analyzed historical datha@mcluded that fiscal policy processes

influence nominal long-term interest rates. Inténggy, authors have argued that the public-
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debt-to-GDP ratio and sovereign bonds’ yields ary a non-linear relationship, which
indicates some additional issues for countries willigh public debt level. For instance,
financial markets’ participants might require highisk premium for countries with above
median sizes of public debts. On the other handedBU member states have actually
benefited from the sovereign debt crisis and rexklower yields of bonds, when funds have
been transferred from troubled economies, suchresd8, Ireland, and Portugal, to more
secure ones, namely Germany, Denmark, FinlandNatigerlands (Schuknecht, von Hagen,
&Wolswijk, 2010). These financial processes indicatnecessity to stabilize public finance
conditions and put upwards pressure on long-tetarest rates (Caceres, Guzzo,
&Segoviano, 2010). In addition, the non-linear fiimeal form could also appear between the
budget-deficit-to-GDP ratio and yields of soveredgbt securities (Baldacci & Kumar,
2010), which requires further investigation. Figalrdagna, Caselli and Lane (2007) have
introduced a dynamic VAR model, which reveals thregHasting impact of fiscal policy

processes on nominal long-term interest rates.

Caggiano and Greco (2011) in their study of 12 Eone member states have
indicated that a level of the public debts is aigant determinant of changes in spreads
between yields of country’s 10-years bonds and @agnbunds. Quarterly historical data
from 2000Q1 to 2009Q4 has been analyzed, whilenteatwide range of fiscal,
macroeconomic and financial indicators. In addit@aumthors have argued that the current
account balance, real effective exchange ratefinadcial factors are significant
determinants of sovereign bonds’ spreads. Accorttingaggiano and Greco (2011),
financial markets’ participants tend to determimegd-term interest rates based on the public-
debt-to-GDP ratio, because it incorporates theafdovereign default. Also, this fiscal
policy indicator deviates severely across countseating from less than 10 to over 200
percents (The Wall Street Journal, 2012). In cassmancreasing probability of default,
financial markets’ participants substantially rageeintry’s borrowing costs and ensure
themselves against potential losses. Accordingrghyrou and Kontonikas (2011), this
situation has occurred in Greece in 2009, whemfirzd markets’ participants started to
question its ability to repay liabilities, whichdiéo a substantial increase in sovereign bonds’
yields. Hence, the accumulation of public debtxisezted to be closely monitored by

financial markets’ participants and influence cresm long-term interest.

A maturity of sovereign debt securities could atftuence long-term interest rates

and country’s borrowing patters (Benigno, Giava&Missale, 1997). Caggiano and Greco
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(2011) have indicated that financial markets’ p#pints are more concerned about short-
term debts compared to long-term liabilities, wiletermining countries’ borrowing costs.
Stable economies tend to avoid possible variatishort-term interest rates and issue
securities with a longer maturity. On the otherchaactonomies which are encountering
issues related to potential insolvency behave iopgosite manner, and expect to reduce
their borrowing costs during the roll-over procéBenigno, Giavazzi, & Missale, 1997).
Empirical findings support arguments that the matwf sovereign debt securities influences
bonds’ spreads. Therefore, an intentional redudtidghe average maturity of sovereign debt
securities should be expected to cause highertilenmg-interest rates, because of a more

frequently approaching need of refinancing.

Schuknecht, von Hagen, and Wolswijk (2010) in tlaialysis of 15 EU member
states, for a period from 1991 to 2009, have catezduhat higher risk premium on sovereign
bonds will be required after the recent crisis, ttua general increase in risk aversion. As
financial markets’ participants tend to evaluate dieccumulation of public debt more
carefully, it leads to larger spill-over effectshish has been detected in similar studies
(Ardagna, Caselli & Lane, 2007). An increase indkrerall public-debt-to-GDP ratio in the
region, or worldwide, could potentially raise lotegm interest rates for separate countries
(Clayes, 2005). Hence, relatively small economeesgeHess control over their own
borrowing costs, which are determined by the largesntries (Kremer, Paesani, &Strauch,
2006). As a result, empirical findings provide scanguments for international agreements,
namely the Stability and Growth Pact in Europegnder to govern and diminish these spill-
over effects (Faini, 2004). Financial markets’ apaints would be expected to reduce long-
term interest rates if counties are collectivelpiementing fiscal policy decisions, and there

is no significant threat of potential disturbanaeghe region.

Historical data provides numerous possibilitieanalyze long-term sovereign bonds’
yields, while the recent studies have generatecestew questions, which will be answered
in the further analysis. On the other hand, thishmdological approach is still rather limited
in measuring expectations of financial marketstipgrants, which is achieved in the analysis

of forecasted data.

2.2.2.Forecasted data

Authors tend to argue that forecasted data is étieatly more suitable to investigate
the relation between fiscal processes and long-tetenest rates. It allows us to avoid some

negative effects of interchanging business-cyctéassist in directly capturing expectation
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of financial markets’ participants (Laubach, 200®)r instance, Blanchard (1991) argues
that long-term interest rates depend on the cupellic-debt-to-GDP ratio and all
anticipated future budget deficits, meaning thateRisting budgetary situation does not
influence country’s borrowing costs. This statenismonsistent with the Ricardian
equivalence hypothesis, which introduces forwaakileg private households (Barro, 1989).
Hence, governments which are currently implementimgservative fiscal policy decisions
might encounter higher sovereign bonds’ yields wiegmncial markets participants’
foresight a substantial increase in their budgétite (Boussard, de Castro, & Salto, 2012).
However, one must realize possible disadvantag#ssomethodological approach, which
are related to data accessibility. The majoritgtoflies that analyze forecasted data focus on
USA statistics, because other countries usually laliable projections for all necessary

variables, and it would be difficult to undertakerass-country analysis (Brook, 2003).

A summary of empirical results from earlier studiedicates that in most cases the
analysis of forecasted data detects significartceffof expected budget-deficit-to-GDP and
public-debt-to-GDP ratios on long-term interesesafGale & Orszag, 2003). Authors have
reviewed 17 different research papers, while onlg could not capture the significant
relationship between fiscal processes and counbiy'sowing costs. On the other hand, their
samples usually consist from USA only, and resuight not be applicable to other countries
due to some specific domestic factors. More restrties tend to develop a broader sample
and include some emerging economies, while fischtyindicators appear to be even

stronger determinants of long-term interest ratiskel, Rother, & Rulke, 2009).

Laubach (2009) has analyzed the relation betwepeated fiscal policy processes
and long-term interest rates for the USA for a tspan from 1976 to 2003. Annual and
semi-annual forecasted data has been gatheredli@ongressional Budget Office (CBO)
and the Office of Management and Budget (OMB). Auttoncludes that fiscal policy
indicators are significant determinants of courgitybrrowing costs. An anticipated increase
in budget deficits indicates the future growth gfeegate demand, and raises the current
interest rates (Feldstein, 1986). It creates asprego utilize monetary policy instruments,
such as short-term interest rates, and balancanipganacroeconomic changes. Hence, a
potential increase in government spending redueestimulating effect of monetary policy
during the economic downturn (Canzoneri, Cumby, i&d)2002). This is a significant
concern for countries in the Eurozone, because tapnpolicy is implemented by the ECB,

while fiscal processes vary across member states (&, Paesani, & Strauch, 2006).
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Laubach (2009) also indicates that the GDP groinftation, and equity premiums

determine long-term sovereign bonds’ yields in USA.
2.2.3.Event study

The last methodological approach has been descaibéue event study, which is
rarely performed in similar research papers. Itunexg a specific situation, which would
signalize about substantial changes in fiscal p®aee and cause significant movements in
country’s sovereign bonds’ yields. Elmendorf (1986} argued that financial markets’
participants motivate their investment decisionselolagovernment’s legislative actions.
Therefore, author has analyzed changes in borrowosts caused by the announcements of
Gramm-Rudman-Hollings law in 1985 and Budget Erdarent Act in 1990 in USA. Both
laws have been introduced to lower public spendimdjdecrease budget deficits, which have
established expectations about potential improvesnarfiscal processes (Elmendorf, 1996).
Hence, the event study allows researchers to @aptpectations of financial markets’
participants, which according to Laubach (2009 & fundamental determinant of long-term
interest rates, and could not be measured frorarigat data. EImendorf (1996) concludes
that an anticipated decrease in public spendirmdgléalower real long-term borrowing costs,
and vice versa, which is consistent with empirfaadings of other two methodological
approaches. News about budget deficit reductios laave led to predicted changes of real
long-term interest rates in 21 cases out of 23 @alorf, 1996). However, the event study
might be performed rarely due to several potedtialvbacks. It is rather difficult to identify
the precise timing of news related to budget defievs, and isolate non-fiscal policy specific
events (EImendorf, 1996). Hence, empirical findingght provide an arguable relationship
between fiscal processes and long-term interess$.rétiso, it would be even more
complicated to perform the event study in a craastry analysis, for instance EU member

states, due to a considerable amount of extriesiofs.

In conclusion, the more recent literature in tiésdf tends to argue about significant
fiscal policy effects on long-term interest rateslependently from selected variables and
methodological differences. These empirical findiegntradict to the Ricardian equivalence
hypothesis and raise some new questions aboutimearIrelationships and spill-over effects,
which could provide some arguments for furtherricial and economic cooperation between
EU member states (European Commission, 2012). dtpeesitial part presents an outline of
the methodology applied in this research papeludhieg the selection of sample countries

and the baseline regression.
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3. Methodology outline

The following section introduces econometric tegnes and variables used in the
panel analysis of 26 EU member states. It enaldes investigate the proposed research
guestion and hypotheses, detect potential nonfliredationships between fiscal policy
indicators and long-term sovereign bonds’ yielgd)-ever effects across the region, country
and time specific differences. Similar methodolagj@pproaches could be recognized in
related studies written by Ardagna, Caselli, andd_§007), Baldacci and Kumar (2010), or
Akitoby and Stratmann (2008). This research papatributes to the existing literature,
because it incorporates the broadest availablelsath@6EU member states, together with a
sub-sample for two Baltic countries, and analyzititeonal dummy variables, which has not
been performed in any of the previous works. Vaeialor the regression analysis have been
selected based on suggestions from similar studigish has already been presented in the
literature review part. It allows us to expect sariéical insights about fundamental
determinants of long-term interest rates, includh@ymajor fiscal policy and macroeconomic
processes. Results will be reviewed in the paenopirical findings and summarized in
Appendices. The next few sections explain the @ofcsample, the baseline specification,

variables, and panel tests, which ensure robusbidhe estimates.

3.1. Sample selection

Quarterly historical data has been gathered fraEilrostat statistical database for
the period from 2001Q1 to 2011Q4, which provide®#dervations for each variable in
total. The sample consists of 26 European countmgsely Belgium, Czech Republic,
Denmark, Germany, Ireland, Spain, France, ItalyprGy, Latvia, Lithuania, Luxembourg,
Hungary, Malta, Netherlands, Austria, PortugalaRd| Slovakia, Finland, UK, Sweden,
Greece, Bulgaria, Romania, and Slovenia. It is s&@ey to notify that Estonia has been
excluded from the analysis, because it does na havadequate indicator to measure long-
term bonds’ yields, due to the relatively short uni&g of sovereign debt’s securities
(European Central Bank, 2012). In addition, théeotéd panel data is unbalanced, as some
countries lack observations for several quarteuso&iat (2012) provides shorter time series
of long-term sovereign bonds’ yields for BulgafRmmania and Slovenia. However, these
three countries have still been included the amglyecause it allows us to increase a number
of observations, which corresponds to the essemiigdose of this study, which requires the
broadest available sample of EU member statesséleeted bundle of economies is

assumed to vary significantly in terms of macro@coit and fiscal policy conditions. A
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single statistical source, namely Eurostat (20&23ures comparability of variables included

in the analysis (Appendix 2), which will be presahexplicitly in the sequent parts.
3.2. The baseline specification

The baseline regression in this research is aswell

It is necessary to notify that fixed effects haeetincorporated in the baseline
specification to measure potential country and tapecific factors. It should lead to more
reliable estimates, compared to a study of indi@idwuntries (Gujarati, 1995). Ln indicates
variables, which have been transformed by takingtaral logarithm, in order to follow the

normal statistical distribution.

Long-term interest rates (LTIR) have been inclutkethe baseline regression as a
dependent variable, and correspond to yields aéreagn bonds with a residual maturity of
approximately 10 years (Eurostat, 2012).As it lesrnbmentioned in the literature review
part, variations in a value of LTIR could arisenfranequal development of fiscal and
macroeconomic conditions across separate countiesefore, several fundamental
indicators have been included in the baseline esgva as independent variables to measure

these processes.

Public-debt-to-GDP (PUBL) and seasonally-adjustechgry-budget-deficit-to-GDP
(BUDG) ratios have been selected to reflect fipadicy conditions for each EU member
state in the sample. The PUBL ratio representsah gooss debt of the general government as
a share of GDP and at the end of each quarter $Eair@012). An increase in the PUBL ratio
is expected to cause a higher value of LTIR, bexaosintry’s capability to repay all
liabilities becomes questionable as the public debtimulates. Therefore, regressions’
coefficients for the PUBL ratio ought to have aipes sign. One potential drawback of this
variable emerges from the fact that changes ifPthBL ratio could be influence by changes
in a value of country’s GDP, while a size of théliwudebt remains unchanged (de Grauwe
& Ji, 2013). Hence, the PUBL ratio might be cortethwith another independent variable,

namely the real GDP growth rate, which worsengehability of empirical findings.

The BUDG ratio has been estimated by the addingnteeest-expenses-to-GDP ratio

to the seasonally-adjusted government’s budgetitiedi-GDP ratio for each quarter:
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Seasonallyadjustedbudgetdeficit; Interestexpenses;
BUDG;, = iy it (2)

GDPt GDPjt

Therefore, the BUDG measurement corresponds tovaapy-budget-deficit-to-GDP
ratio and reflects country’s budgetary situatioiopinterests are paid to financial markets’
participants, who are holding sovereign debt séesriSuch fiscal policy indicator allows us
to avoid potential endogeneity between both PUBH BWDG ratios, because the primary-
budget-deficit-to-GDP measurement does not deparalcurrent size of country’s public
debt (Ardagna, Caselli, & Lane, 2007). In other dgrthe government is required to pay
interests based on the previous quarter’'s PUBD,rathile the BUDG ratio indicates the
current total budget deficit or surplus prior irgstr payments. An increase in the BUDG ratio
implies either lower budget deficit, measured vattninus sign, or larger surplus, measured
with a plus sign. As a result, all coefficients tbhe BUDG variable are expected to have a
negative sign when the LTIR measurement is analgseal dependent variable. Financial
markets’ participants should decrease long-termolong costs for EU member states,
which achieve lower budget deficits, or reach latgedget surplus (Hypothesis I). It is worth
mentioning that Eviews 6 statistical software hesrbutilized to perform the seasonal
adjustment for the BUDG ratio by an additive Censid adjustment method. Throughout
the analysis, both PUBL and BUDG indicators areeetgd to provide a proper reflection for

fiscal policy conditions across EU countries.

Short-term interest rates (STIR), harmonized inofesonsumer prices (HICP) and
real GDP growth rates (RGDP) have been includelerbaseline regression to describe
fundamental macroeconomic processes. The STIRblart@rresponds to monetary policy
and it is measured by interbank interest rateslémosits with a maturity of three months
(Eurostat, 2012).An increase in a value of the SihtRcator represents more expensive
borrowing for all economic units, including goverents, and might be anticipated to cause
to a higher value of the LTIR measurement. Theeefooefficients for the STIR variable in
the baseline regression should have a positive Sigrotential drawback is related to the
argument that financial markets’ participants migliso be concerned about anticipated
changes in monetary policy and the current inflaBgpectations, which have not been

captured in this research paper.

Quarterly HICP measurement has been obtained byagig an average value of
three monthly observations, which provides a commeasurement for variation in

consumer prices across EU member states. Inflagidnces the purchasing power of bonds’
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interest payments and financial markets’ participaaquire higher yields to compensate for
an increasing level of prices. A higher value @ HICP indicator should force to require
additional premium for borrowing and increase thtug of LTIR. Hence, coefficients for the
HICP variable are anticipated to have a positigae & the regression analysis. As it has been
mentioned previously, the current HICP index doatsimcorporate expected changes in

inflation, which could be particularly importantrfinancial markets’ participants.

The RGDP measurement corresponds to a growth féte oeal gross domestic
product, compared to the previous period (Euro&@t?2). An increase in the RGDP
indicator is expected to cause a lower value ofR, Tlecause it reflects an increasing
potential to improve fiscal policy conditions aridtrer capacity for servicing public
liabilities. Hence, coefficients for the RGDP véiliashould have a negative sign in the
regression analysis. It is rather complicated wichpotential endogeneity issues between the
RGDP measurement and other dependent variablemdtance, both PUBL and BUDG
ratios include a size of country’s nominal GDPlesrtdenominator, while changes in a real
and nominal value of GDP might be correlated. T$8sie could be mitigated by including
instrumental variables, which will be presenteflirther parts. The following section
introduces some additional indicators, which allasgo test regional differences, potential

non-linear relationships, and spill-over effectsoas EU member states.
3.3. Additional variables

In the literature review part it has been mentiotied both PUBL and BUDG ratios
could be having a non-linear relationship with dugaof LTIR, while this issue could be
examined in two distinct ways (Hypothesis Il). Thist option is to generate squared values
of public-debt-to-GDP (PUB1) and primary-budget-deficit-to-GDP (BUDBatios, and
include them in the baseline specification. Onehinéxpect coefficients with positive signs
for the PUBIvariable, and negative for the BUB@easurement. An existing rationale to
account for these non-relationships implies tharicial markets’ participants could decide
to require higher long-term interest rates for doan with sizeable PUBL ratios, because of
increasing risks of sovereign default. On the ottaerd, an opposite relationship occurs for
EU member states with high BUDG ratios, which iadés either increasing budget surplus,
or lower deficits. Therefore, PUBland BUDGmeasurements have been included in the

analysis to test Hypothesis II.
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The second method, which is applied to detect piademon-linear relationships,
suggests including and testing dummy variablesgpéit countries based on a median value
of public-debt-to-GDP (PUBLM) and primary-budgeffidi#-to-GDP (BUDGM) ratios in the
selected sample. For instance, in this study thBLMUmeasurement is equal to 49.45
percents and the BUDGM variable is equal to -0.2@ents. Further calculations could be
expressed as mathematical formulas (3-4), whiclagxgdummy variables for countries with
the above median public-debts (MP) and budget-ie{i™B):

DP = (PUBL — PUBLM)? « MP;  (3)
If PUBL > PUBLM,then MP = 1,and 0 otherwise;
DB = (BUDG — BUDGM)? x MB; (4)
If BUDG > BUDGM, then MB = 1, and 0 otherwise.

Countries with above median PUBL and BUDG ratiasassumed to be charged with
a higher value of LTIR. However, coefficients faith indicators must have expected signs.
One could anticipate a negative sign for the DBalde and positive sign for the DP
indicator, while the rationale is identical to e, previously mentioned for BUB@nd
PUBL? measurements. Potential non-linear relationshipdédcacknowledge policy makers if
financial markets’ participants require additiopegmiums, when a country has an above

median value of BUDG or PUBL ratios.

Possible spill-over effects could be measured wieadled EU average indicators (i.e.
EPUBL). Essentially, it corresponds to a weighteerage value of each variable included in
the baseline regression. For instance, the EU gegrablic-debt-to-GDP variable (EPUBL)
has been estimated by adding a fraction each ggsiUBL ratio, based on a corresponding
size of its real GDP, while excluding the countfynvestigation. Hence, EU average
variables reflect an aggregate situation in théoregnd could be significant determinants of
LTIR for individual EU member states. The primatteation has been concentrated on the
public-debt-to-GDP ratio (Hypothesis Ill). Negatielanges in troubled economies, such as
Spain, Portugal, Ireland, Greece or Cyprus, miglasb borrowing costs across all EU
member states, due to close economic and finaimtégration in the region. Therefore, a
significant positive coefficient for the EPUBL vahle could encourage policy makers to
reconsider possible spill-over effects, and theteptially harmful influence on separate
country’s sovereign bonds’ yields. Fundamental m@oonomic indicators, such as regional

inflation or real-GDP growth, might also affect ¢pterm interest rates for an individual EU
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member state. An increase in the EHICP measureshenid cause a higher value of LTIR.
On the other hand, the real-GDP growth rate in Edadizes about improving
macroeconomic conditions, which might decreaseaigksion and encourage financial

markets’ participants to reduce borrowing costsskparate countries.

Several dummy variables have been generated tblypsithesis | (Appendix 2). The
Deuroindicator is set to 1 if country is a member & Eurozone, and 0 otherwise. One could
expect countries with euro as their national cuoyen have a lower value LTIR, due to the
moderate exchange rate risk and relatively pospigreeption of financial markets’
participants. The Rsis dummy variable is designed to capture the poteratise in a value of
LTIR during the recent sovereign debt crisis. lttsghe sample into the pre-crisis (2001Q1-
2007Q4) and crisis (2008Q1-2011Q4) periodgesPDeast Dsouthand Dyorth dummy variables
have been included to analyze the existing diffeeerin a value of LTIR caused by some
specific regional factors. One could anticipate ¥WesEuropean countries to encounter the
lowest borrowing costs, compared to other EU merstaes, due to enduring economic and
financial stability. Also, a sub-sample consistoigwo Baltic states, namely Lithuania and
Latvia, has been investigated in the baseline ssgra specification (Appendix 10). All

results are presented in the part of empiricalifigs, and summarized in Appendices.

3.4. Robustness of empirical estimates

Both the first and the second lag of independedtdapendent variables have been
incorporated into the model as instrumental vaeal§lV). The inclusion of lagged values
could possibly reduce the correlation between =esgnes and regressands, and ensure more
robust empirical estimates (Gujarati, 1995). Fetance, LTIR and PUBL variables might
encounter endogeneity, because a significant isergacountry’s borrowing costs causes a
faster accumulation of its public debt, due to kigimterest expenses. This two-way causal
effect reduces the reliability of empirical resy#sdagna, Caselli, & Lane, 2007). Hence,
lagged values of dependent and independent vasiabldd diminish these biases.
Coefficients for fiscal and macroeconomic instrutaérariables are expected to have
identical signs to those presented in the bassfieeification. However, GLS estimates for
instrumental variables must be analyzed delibgralEcause of potential non-stationarity in
the panel (Ardagna, Caselli, & Lane, 2007).

Another possibility to test robustness of empirestimates is to include an

alternative left-hand-side variable. Results wantticate if values of regressions’
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coefficients rely on a choice of the dependentalde, which could explain potential
mismatch across related studies. Therefore, adetsveen long and short term interest
rates (LTIR-STIR), and a spread between Germamdsather EU member states’
borrowing costs (LTIR-LRIFung9, have been analyzed as alternative dependemtolesi
Fixed effects have been incorporated into the maitél the expectation of no significant

changes in regressions’ coefficients for indepehdanables (Hypothesis V).
3.5. Tests from the panel data

Diagnostic tests for the panel data have revealegtassity to control for several
econometric issues, in order to obtain robust angiestimates. First of all, Im-Pesaran-
Shin unit root test detects non-stationarity invalliables, except the primary-budget-deficit-
to-GDP ratio and the real GDP growth rate, at #teskgnificance level (Appendix 3). The
null hypothesis, which could not be rejected, staébat all panels contain unit roots, while
alternatively some panels are stationary. Fisherisroot test, which is based on the
augmented Dickey-Fuller test, has provided oppasgelts. The null hypothesis for unit
roots could be rejected at the 5% level for theamitgj of variables, while the alternative
hypothesis states that at least one panel is stagioEconometrists argue that Fisher’s test is
superior compared to Im-Pesaran-Shin unit roof bestause it does not require a balanced
panel and allows us to include lags (Baltagi, 208®)wever, both unit root tests provide
ambiguous results in terms of stationarity in Valea of the baseline regression.
Westerlund'’s test for cointegration indicates thatnull hypothesis of no cointegration in
the panel could not be rejected at the 5% levepéhalix 3). According to Ardagna, Caselli&
Lane (2007), OLS method is not appropriate if \alga are cointegrated. However, it is
common in similar studies to compare estimates fipoth OLS and GLS regressions

(Hauner & Kumar, 2006), which has been appliedughmut this analysis as well.

Hausman's test for fixed and random effects haEated a necessity to include fixed
effects in the model (Appendix 3). It is based lo& ¢omparison of two separate regression
specifications, which incorporates either fixedramdom effects. The null hypothesis, which
has been rejected at the 5% significance leveksthat differences are not systematic.
Therefore, country specific factors are influencéogereign bonds’ yields. Time-fixed
effects have also been included in the model afjecting the hypothesis, at the 5%
significance level, that coefficients for sepamrters are jointly equal to 0. Pesaran’s test
has revealed a potential cross-sectional dependemoss the panel. The null hypothesis

states that residual values are not correlated;wiias been rejected at the 5% significance
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level. However, it is not possible to control foetcross-sectional dependence in the
unbalanced dataset. Wooldridge’s test has indicategtial correlation in the panel, which
might lead to inaccurate value of thé iReasurement and relatively low regression’s
coefficients. The null hypothesis of no first-or@artocorrelation has been rejected at the 5%

significance level.

Two distinct econometric techniques have been egpii this research based on
results from panel tests and suggestions in prevstudies. OLS regressions with country
and time fixed effects, corrected for heteroscedastand GLS regressions, which control
for serial correlation. The GLS method could besidered as appropriate, because the
number of countries is smaller than the numbeinoé fperiods in the panel. However, one
could expect empirical estimates to deliver rathgimistic standard errors. The selected
option to run both OLS and GLS regressions has bemduced in similar studies, which
attempt to detect the relation between fiscal gadied country’s long-term bonds’ yields
(Hauner & Kumar, 2006).The following part presestspirical findings and provides

answers to both research question and hypotheses.

4.  Empirical findings and possible implications

This part is designed to present empirical findifrgm the regression analysis and
provide possible implications for policy makersp&eate sections have been arranged in the
same order, which has been introduced in the metbgd outline. In addition, results from

regressions have been summarized in Appendices.

4.1. Fiscal policy indicators

Throughout the analysis both fiscal policy indicaimamely primary-budget-deficit-
to-GDP and public-debt-to-GDP ratios, tend to lgmisicant determinants of long-term
sovereign bonds’ yields (Hypothesis I). In OLS e=gions, an increase in the BUDG ratio by
one percentage point causes a lower value of LidR the minimum of 1.7 to the maximum
of 14.1 basis points (Appendix 4-7). One the otrerd, GLS regressions provides lower
coefficient with the minimum value of 0.1 and theximum of 2 basis points. As a result,

EU member states could actually reduce their sayeitgonds’ yields by implementing
stricter budgetary policy and signalizing to finexhenarkets’ participants about ongoing
improvements, which could reduce the risk avergiahe region. These results essentially

contradict with the Ricardian equivalence hypotheshich indicates that under any
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conditions budget deficits are not influencing lgegn interest rates, due to an assumption
of forward-looking private households.

Empirical findings reveal that according to OLSresgions, the BUDG indicator is a
more important determinant of sovereign bonds’dgelompared to the PUBL measurement.
An increase in the PUBL ratio by one percentagatdeads to a higher value of LTIR from
the minimum of 0.2 to the maximum of 7.5 basis i®n the other hand, coefficients in
GLS regressions are lower with the minimum valu@.@fand the maximum of 6 basis
points. As a result, the accumulation of publictdeltross EU member states leads to higher
sovereign bonds’ yields. Hence, it does not allevaireject Hypothesis |, which states that
both fiscal policy indicators are significant detémants of long-term borrowing costs. Such
results correspond to the more recent studies,hatbied to detect a similar causal
relationship (Ardagna, Caselli & Lana, 2007; Caggi& Greco, 2011; Baldacci & Kumar,
2010). In addition, this study does not captureceiations of financial markets participants’

about changes in fiscal processes, which couldgtinen the current empirical findings.

As a result, policy makers should pay serious &tterio a level of sovereign debts
and budget deficits. Any decisions which causeyaiitant rise in these fiscal policy
indicators should be considered cautiously, asutdchave negative effects on sovereign
borrowing costs. In case a sovereign debt levalkeady high, policy makers may consider
implementing austerity measures in order to avogdsituation, when sovereign bond yields
rise to unsustainable levels. Hence, empiricalifigsl provides a rationale for international
organizations, namely the IMF and ECB, to requigaifcant public spending cuts for
countries, which request for rescue packages(Braidt & Strupczewski, 2012). Austerity
measures implemented through changes in fiscakpsas could lead to declining long-term
sovereign bonds’ yields. In addition, these resalltsw us to further analyze the remaining
hypotheses. The next part reviews results for foredgal macroeconomic indicators, which

has been included in the baseline regression.
4.2. Macroeconomic indicators

All macroeconomic indicators included in the regies analysis are significant
determinants of long-term sovereign bonds’ yiekisstly, a one percent increase in the STIR
measurement causes a higher value of LTIR fronmtimemum of 1.4 to the maximum of 2
basis points in OLS regressions. Similar coeffitsestcur in GLS regressions with the

minimum value of 1.1 and the maximum of 2.1 basisifs. These empirical findings
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indicate that raising short-term interest ratesiaty translate into higher sovereign bonds’
yields. As a result, central banks could diminighogential increase in country’s borrowing
costs via stimulating monetary policy actions. Eifere, it provides a rationale for the
decision of ECB to decrease interbank market @tieisig the sovereign debt crisis
(Suoninen, 2012). On the other hand, policy makbaild be aware that during the period of
economic growth, central banks might decide todase short-term interest rates in order to
control inflation. As a result, rise in the STIR aserement could add additional pressure on

sovereign bonds’ yields and worsen situation imteof sovereign debt management.

Secondly, the inflation rate is itself a signifitligrdeterminant of long-term sovereign
bonds’ yields. According to OLS regressions, a peeent increase in the HICP index
corresponds to a higher value of LTIR from a minimaf 0.8 to the maximum of 3.7 basis
points. In GLS regressions, coefficients are at@airer, with the minimum value of 0.2 and
the maximum of 1.7 basis points. These empiricalifigs reveal that financial markets’
participants require additional premium for a daseein the purchasing power of bonds’
interest payments. At the current situation, inflatrates across EU member states are
relatively low. However, it creates a potentiakethir of higher sovereign bonds’ yields during
the post-crisis period. Currently, troubled ecoresnn the Southern Europe do not have to
be concerned about a possible pressure on a pxieedue to weak aggregate demand. On
the other hand, countries with fixed exchange mragigmes, which are not able to control their
money supply, must stabilize fiscal policy condisdefore the potential raise in inflation.
This issue is particularly important for the Balfitates, which used to have substantial
inflation rates prior the crisis (Swedbank, 2011).

Lastly, changes in the real GDP growth rate causéeements in sovereign bonds’
yields. In OLS regressions, an increase in the R@@Rsurement by one percentage point
leads to a lower value of LTIR from the minimum3o8 to the maximum of 19.9 basis
points. On the other hand, coefficients in GLS esgions are lower with the minimum of 3.2
and the maximum of 5 basis points. The real GD®vtiroate reflects higher capacity for
public debt servicing and potentially improvingcs policy conditions. These results again
provide supportive arguments for stimulating monegmlicy, rather than loose fiscal policy
during the economic downturn. For instance, cultyehe ECB determines rather low short-
term interest rates, which, according to empiricalings of this study, decrease yields of
long-term sovereign bonds. On the other hand, Ifiesal policy, in terms of accumulating

budget deficits and public debts, causes highentcgs borrowing costs, and could invoke
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the sovereign default. Hence, monetary policy isarappropriate during the economic
downturn, because it allows policy makers to awoaleasing long-term interest rates.
However, monetary policy alone is not a panaceadbring issues related to higher
sovereign bond yields. For instance, some Euromoer@ber counties are still striving to
reduce their borrowing costs, although the ECBniglementing rather loose monetary policy
(Suoninen, 2012). It is necessary to support tbésets via coordinated fiscal policy, in term

of austerity measures, and structural reforms, agatreation the banking union.
4.3. Non-linear relationships

Non-linear relationships between fiscal processelssavereign bonds’ yields have
been tested based on two distinct methods (Appé&sjdikhe first method has included
squared values of both fiscal policy indicators [B& and PUBL), while the second
suggests testing whether EU member states, withealmedian primary-budget-deficit-to-
GDP (BUDGM) or public-debt-to-GDP (PUBLM) ratioseacharged with higher long-term
interest rates. One could anticipate significamt-hioear relationships between yields of
sovereign bonds and both fiscal policy indicatars tb an increasing risk aversion of
financial markets’ participants, as budget debt auldlic debts accumulate excessively
(Hypothesis I1).

OLS and GLS regression specifications have provitedmon results for PUBLand
BUDG? indicators. Even though both variables have exgesigns, only the public-debt-to-
GDRP ratio has a significant non-linear effect oneseign bonds’ yields. Hence, it allows us
rejecting Hypothesis II, which states that botlkdigoolicy indicators have a non-linear
mentioned functional form with countries’ borrowingsts. As a result, the further
accumulation of public debts in countries with therently high PUBL ratio, could lead to
even faster growth in a value of LTIR. On the oth@nd, increasing primary budget surplus,
or decreasing deficits are evaluated evenly bynfirel markets’ participants, despite possible

variation in percentages.

Regressions with above median dummy variables iBlPand BUDG ratios support
the argument, which states that from fiscal poifgicators, the public-debt-to-GDP ratio has
a non-linear relationship with sovereign bondsigseonly. These findings are consistent
with other empirical studies in this field, whichJe been performed for a different sample of
counties (Ardagna, Caselli, & Lane, 2007). As alltepolicy makers should be aware that

long-term interest rates start to increase at henigace if the public debt accumulates to an
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above median threshold, which increase a posgsiloifisovereign default. It is has been
visible in some southern-European countries, namelyugal, Spain and Italy, during the
sovereign debt crisis, when financial markets’ipgrants started to doubt their ability to
repay all liabilities. Hence, policy makers shostdve to avoid reaching the above median
value of the public-debt-to-GDP ratio, or diminifle existing indebtedness via fiscal

austerity measures.
4.4. Spill-over effects

Potential spill-over effects have been tested baseHU variables (i.e. EPUBL),
while regressions’ coefficients are presented ipékulix 6. The essence of constructing
these indicators has been introduced in the metbggowhile the primary objective is to
measure whether sovereign bonds’ yields for sepd&rt member states are significantly
influenced by the overall fiscal and economic ctinds in the region (Hypothesis Ill). This
causal relationship could be explained through glarn risk aversion among financial

markets’ participants, regardless of processesrongun individual countries.

Empirical findings indicate that changes in thegid@d average ratio of public debts
in the region influence borrowing costs for an wdiial country. Hence, these results do not
allow us to reject Hypothesis Ill, which argues @@ presence of spill-over effects in the
sample of 26 EU member states. An increase in HéBE. measurement by one percentage
point leads to a lower value of LTIR equal to 39a8is points in OLS, and 29.8 basis points
in GLS regressions. Results are again consistehtasnclusions from related empirical
studies, which tend to detect spill-over effectdliiferent samples of countries (Ardagna,
Caselli, & Lane, 2007; Faini, 2004; Kremer, Paes&ritrauch, 2006). Therefore, policy
makers should be aware of uncontrollable risk puamiequired by financial markets’
participant. An increasing risk aversion in theioegharms even those countries, which are
implementing sound fiscal policy decisions. Hertbere is a need to implement coordinated
fiscal and economic policies in order to reducd-sper effects. The issue of the existing
spill-over effect has been already recognizedeahighest political level in Europe; while
there are many feasible reforms on the agendaReampuy, 2012). Policy makers
understand that it is rather impossible to deahwie current crisis without further financial,

fiscal and political integration.

Empirical findings for other EU variables providghrer ambiguous conclusion in

both OLS and GLS regressions. Despite coefficibatsg insignificant, EBUDG and
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ERGDP variables have the expected signs. Moregalycithe overall real GDP growth rate
in the region appears to influence countries sogereonds’ yields, according to GLS
regressions, at the 10% significance level. Heindg plausible that economic recovery in
EU could reduce the total risk aversion among fam@mrmarkets’ participants and lead to
lower borrowing costs of individual counties. Cunttg, mostly non-Eurozone member are
recovering, which prevents from decreasing sovarband yields due to the raising total
GDP in the region (Eurostat, 2012). Other EU intlices namely ESTIR and EHIC, have
provided mixed coefficients in both OLS and GLSresgions.

4.5. Specific dummy variables

Several dummy variables have been incorporategeimibalysis to test the impact of
currency regimes, the sovereign debt crisis andmedjfactors on bonds’ yields. One could

anticipate these conditions’ significantly affectioountry’s borrowing costs.

First of all, EU member states which has euro as thurrency, tend to encounter
lower yields on sovereign debt securities. Accagydimempirical findings, a spread varies
from 42.3 to 69.9 basis points in OLS, and fron6710.108 basis points in GLS regressions.
Related studies also indicate that members of thieZéne tend to have lower borrowing
costs (Faini, 2004). Therefore, it provides a raie for countries under the fixed currency
regime, such as Lithuania and Latvia, to join thkeoZone and significantly decrease their
borrowing costs. However, it is necessary to remartat lower borrowing costs for these
countries could lead to irresponsible fiscal pobeyd unsustainable indebtedness. Results of
such processes are visible in some Southern Eunaqmemtries, such as Greece. On the other
hand, the Eurozone membership provides many additmpportunities for sustainable

development in the future.

Secondly, empirical findings provide ambiguous hessabout changes in bonds’
yields during the sovereign debt crisis. OLS regjiss indicate that during the period from
2008Q to 2011Q4, borrowing costs for EU membekestatcreased by around 29 basis
points. On the other hand, GLS regressions pravideh lower coefficient, which are also
insignificant at the 5% level. An explanation fbetincreasing sovereign bonds’ yields
during the financial crisis implies a higher riskession among financial markets’
participants. On the other hand, relatively lowewen insignificant, coefficients for this
variable could be explained by movements of furailess EU member states. For instance,

during the sovereign debt crisis financial markgtg'ticipants used to transfer their resources
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from troubled economies to more secure countriégwimplement sound fiscal policy
decisions (Schuknecht, von Hagen, &Wolswijk, 20H®nce, coefficients for the total

sample might not have increased as severely asauié expect.

Finally, spreads in yields of sovereign bonds Haaen analyzed based on some
regional factors. It is necessary to notify thér@eakdown of countries is provided in
Appendix 2. Both OLS and GLS regressions inditias \Western European countries have
the lowest borrowing costs compared to all othgioms. According to OLS regressions, for
Southern European countries spreads are from 6159.6 basis points, for Northern
European countries from 52.6 to 74.4 basis poantd,for Eastern European countries from
69.2 to 111.6 basis points higher compared to ke &aropean countries. Even larger
coefficients occur in GLS regressions, where SautBgiropean countries are charged with
from 83.3 to 93.8, Northern European countries fi®%0.8 to 173, and Eastern European
countries from 121.1 to 214.1 basis points higheldg of sovereign bonds compared to
Western European countries. Results could be exgalaria unequal development of separate
regions. For instance, the majority of Eastern peam countries have joined the EU only in
the last decade, which could indicate differenaficial and economic conditions, and
corresponds to this substantial spread in sovet®gas’ yields (European Union, 2013). On
the other hand, Lithuania and Latvia have beeruged in the group of Northern European
countries (United Nations Statistics Division, 2R28hich might have caused such a high
spread in borrowing costs compared to the Westaroean region. In addition, spreads for
Southern European countries is relatively low comagdo other regions, because it
incorporates the pre-crisis period, while someheke countries are members of the
Eurozone. Hence, it is difficult to argue aboutgmaial implications of such empirical
findings.

4.6. The Baltic countries

A sub-sample for two Baltic countries, namely Liinia and Latvia, has been
incorporated in the analysis in order to compargigoal findings with the total sample of

26 EU member states. Results of the baseline rgreare summarized in Appendix 10.

In the chosen sub-sample, both fiscal policy inditsatend to have a significant impact
on sovereign bonds’ yields. On the other hand,fuxefits of the baseline regression tend to
be larger compared to those based the total sashge EU member states. According to
OLS regressions, an increase in the BUDG ratiort®yfercentage point causes a lower value

of LTIR from the minimum of 29.8 to the maximum@8.1 basis points. Coefficients for
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GLS regressions are lower once again, with themim of 14.8 to the maximum of 35.6
basis points. Therefore, policy makers in the tvadtiB countries should be aware that their
sovereign bond yields are more sensitive to chamglesdget deficits, compared to the total

sample of EU countries.

The accumulation of public debts is an importartedainant of borrowing costs for
the two Baltic countries. According to OLS regressi, a one percentage point increase in
the PUBL ratio causes a higher value of LTIR frdra minimum of 10.2 to the maximum of
20.2 basis points. Coefficients for GLS regressmesrather similar, with the minimum
value of 5.2 and the maximum of 21.5 basis poldence, a size of public debts in Lithuania
and Latvia could lead to a more severe increasevareign bonds’ yields compared to other
EU member states. Latvia could be a good exampiieiidsg the acute phase of the crisis, it
has completely lost the access to internationabmong and has been forced to ask the
European Commission and the IMF for financial supfieglitis, 2013). Hence, policy
makers in these two Baltic countries may considtrar strict laws related to budget deficits
in order to avoid the potential severe increasoirereign bond yields during the period of
crisis (Mongelli, 2010).

4.7. Instrumental variables

Lags of selected fiscal and macroeconomic varidide® been generated and
included into the model to reduce correlation betweegressors, and control for the potential
omitted variable bias (Appendix 8). Hence, one d@xpect more reliable estimates in OLS
regressions. However, coefficients for GLS regm@ssishould be evaluated cautiously, due

to potential non-stationarity in the panel data.

OLS regressions with instrumental variables indicatit the BUDG ratio is no longer
a significant determinant of sovereign bonds’ yseldowever, an increase in the PUBL ratio
still leads to a higher value of LTIR from the nrmmim of 1.1 to the maximum of 1.8 basis
points. Hence, an impact of fiscal processes ontcgs borrowing costs decreases,
compared to other regression specifications. ¢l us to rejected Hypothesis I, which
states that both accumulating budget deficits afdipdebts influence sovereign bonds
yields. Financial markets’ participant could be morterested in ongoing fiscal processes,
rather than observing the current value of the BUBt®. In addition, results are consistent
with the Ricardian equivalence hypothesis, whichaates that budget deficits are not

affecting long-term borrowing costs. At the sanmetj policy makers should primarily focus
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on the accumulation of public debts, which remasgigaificant determinant of sovereign

bond yields.

An inclusion of instrumental variables in the basekpecification indicates that
lagged values of sovereign bonds’ yields itselfsagaificant determinants of the current
borrowing costs. One might consider an autoregressnalysis of long-term sovereign bond
yields, which has been already performed in sinstadies (Ardagna, Caselli, & Lane,
2007). In addition, lags of the real GDP growtleranhd short-term interest rates also

influence sovereign bonds’ yields.
4.8. Alternative dependent variables

Spreads between long-term sovereign spreads andteia interest rates (LTIR-
STIR), and yields of Germany’s bunds (LTIR-LEIRs have been selected as alternative
dependent variables. According to Hypothesis Vinmoduction of other measurements for
long-term interest rates should not significantiffience the previous empirical findings.

Otherwise, results could be biased due to a clajittee dependent variable.

OLS regressions reveal that the BUDG ratio hasgrfgcant impact on sovereign
bonds’ yields, regardless of which indicator isdias an alternative dependent variable
(Appendix 9).Similar results occur for GLS regressi as well. Hence, one could state that
financial markets participants are not considetirgcurrent level of budget deficits, when
determining country’s borrowing costs. A possibtplanation has been proposed by
Blanchard (1991), who argues that only anticipdtedget deficits are significant
determinants of sovereign bond yields, becausadd the accumulation of public debts.
However, empirical estimates of this study are 8asehistorical data and could not
incorporate expectations of financial markets’ ipggaints. As a result, the selection of LTIR-
STIR and LTIR-LTIRungsmeasurements as regressands in other researais papkl lead
to the rejection of Hypothesis I, which states thath fiscal policy indicators influence
country’s borrowing costs. Therefore, the curramtatusions for accumulating budget

deficits should be evaluated cautiously due tomakerobustness issues.

On the other hand, the PUBL ratio remains a sigaift determinant of sovereign
bond yields, even after the inclusion of alterratiependent variables. According to OLS
regressions, an increase in the PUBL ratio by @megmtage point causes a lower value of
LTIR-STIR or LTIR-LTIRpyngsfrom the minimum of 6.4 to the maximum of 9 bgsnts.

GLS regressions provide lower coefficient with thmimum value of 3.1 and the maximum
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of 5.8 basis points. These results do not signifigadiffer with those, which incorporated
long-term sovereign bonds’ yields as the dependerable. Still, it is reasonable to reject
Hypothesis V, because after the inclusion of neyregsands, the primary-budget-deficit-to-

GDRP ratio is no longer a significant determinantaofintry’s borrowing costs.

The following section concludes this research papelrreiterates the major

implications for policy makers based on empiri¢atings.

5. Conclusions

The financial crisis in USA has caused a long4fasturmoil in the banking sector
around the world. Several European governments baee forced to rescue their financial
sector and accept rapidly accumulating budget ileamd debts. This situation has led to the
sovereign debt crisis in Europe, while the pathegbvery is still unclear. Governments have
been suggested to apply austerity measures antizetagublic finances. The existing
theories in this field tend to provide rather cadicting arguments and there is no general
solution for the troubled economies. Hence, thieagch paper has evaluated the effects of
fiscal processes on long-term sovereign bond yiatdsprovided several possible
implications of empirical findings to policy makers

Fiscal policy processes, namely the accumulatidsudiyet deficits and public debts
tends to significantly influence long-term soverelpnd yields. Policy makers should be
aware that irresponsible fiscal policy could leadhicreasing borrowing costs, while austerity
measures could be applied to countries with redgtifnigh levels of budget deficits and
public debts. In addition, the accumulation of pudebts is charged with higher long-term
sovereign interest rates, when its level researtieabove median threshold. It corresponds
to rising risk aversion among financial marketstipgrants due the increasing possibility of
sovereign default. Hence, policy makers should @m@nt rather conservative fiscal policy
in order to avoid the potential negative changdsoimowing costs. These conclusions are
consistent with the more recent empirical literafwvhich tend to detect similar causal
relationships. In addition, the non-Keynesian tiggmovides the most plausible theoretical
explanation for sources of impact. On the othedhéme accumulation of budget deficits is
an arguable determinant of sovereign bond yieldsabse robustness test based instrumental
variables and alternative dependent variables confighrove a significant relation.

Overall fiscal processes in the European regiorals@ influencing individual
countries borrowing costs. An increasing averagellef public debts amplifies risk aversion

among financial markets’ participants and rise seigm for all EU member states, regardless
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of the current fiscal policy. Hence, it would benbécial to implement coordinated decisions
and reduce the existing spill-over effects. Aga@sults are consistent with other research
papers in this field. Policy makers in EU have adtgrecognized the potential threats of
these processes and seek for possible solutionsh wbuld protect from the similar
sovereign crisis in the future. This study streegghthe argument for further financial, fiscal,
and political integration in EU, which could dinshi negative effects of irresponsible fiscal
processes. As a result, fiscal processes tend smb#icant determinants of long-term

sovereign bonds’ yields based on the cross-coamayysis of 26 EU member states.
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Appendix 1.Key studies in the field

Table 1. Key studies in the field

Name of authors and study  Aim of the research

Sample, time period,
and methodology

Empirical findings

Ardagna, S., Caselli, F., &

Lane, T. (2007). Fiscal

Discipline and the Cost of
Public Debt Service: Some

Estimates for OECD
Countries.

Authors analyze fiscal
policy (budget-deficit-to-
GDP and public-debt-to-
GDP ratios) effects on
long-term interest rates.

16 OECD countries,
for a period from 1960
(Sample A) and 1975
(Sample B) to 2002.
Historical data.

« Both fiscal policy indicators, namely budget ditfic
and public debts, affect long-term interest rates.

« Significant spill-over effects and non-linear t&a
between public debts and borrowing costs.
eFinancially less developed countries have highegHo
term interest rates.

Baldacci, E., & Kumar, M.

S. (2010). Fiscal Deficits,

Public Debt, and Sovereign

Bond Yields.

Authors analyze fiscal
policy effects on
sovereign bonds’ yields,
and incorporate a variety
of possible determinants,
country specific factors.

31 advanced and
developing countries
for a period from 1980
to 2008. Historical
data.

*Budget deficits and public debts determine 10 years
government bonds yields (a non-linear relationship)
«Significant spill-over effects. Expected inflatiand
short-term interest rates influence long-term iesgér
rates, while the economic growth has no impact.
«Initial fiscal, institutional and structural conidits
matters.

Caggiano, G., & Greco, L.

(2011). Sovereign Risk in

the Euro Area: Is it Mostly

Fiscal or Financial?

Authors analyze the
impact of fiscal
processes and financial
conditions on 10-years’
government bonds
yields.

12 Eurozone member
countries for a period
from 2000Q1 to
2009Q4. Historical
data.

*The debt-to-GDP ratio determines long-term
sovereign bonds’ yields.

*The expected GDP growth, net lending, real effectiv
exchange rate and financial factors significantly
influence long-term interest rates.

«Germany bunds’ rates affect interest rates in
Eurozone.

Akitoby, B., &Stratmann, T.

(2008). Fiscal Policy and
Financial Markets.

Authors analyze fiscal
policy effects on
governments’ bonds
spreads.

32 countries from
emerging markets,
during a time period
from 1994 to 2003.
Historical data.

«Lower government spending has stronger impact on
bonds’ spreads, compared to an increase in revenues
« Government spending from taxes is preferred
compared to the debt financed spending.

*Financial market's conditions and macroeconomic
indicators are important determinants of sovereign
bonds’ spreads.

« A size of foreign reserves an important indicator f
financial markets’ participants.

Aisen, A., &Hauner, D.

(2008). Budget Deficits and

Interest Rates: A Fresh
Perspective.

Authors analyze the
effect of budget deficits
on sovereign bonds’
yields.

60 advanced and
emerging economies
for a period from 1970
to 2006. Historical
data.

*Budget deficits determine long-term interest rales,
the effect differs across time periods and coustrie
«Emerging economies tend to encounter higher
borrowing costs compared to advanced economies.
* Authors detect a significant crowding-out effect.

Elmendorf, D. W. (1996).
The Effect of Debt-
Reduction Laws on Real
Interest Rates.

Author analyzes the
effect of budget deficits
laws on long-term
interest rates.

Two budget deficit
reduction laws are
observed for USA in
1985 and 1990.The
event study.

« Lower expected budget spending decreases real
interest rates, and vice versa.

« Lower expected government spending and budget
deficit decrease the value of dollar.

» Expansionary fiscal policy tends to raise rearast
rates.

Laubach, T. (2009). New
Evidence on the Interest
Rate Effects of Budget
Deficits and Debit.

Author analyzes the
relationship between
expected values of fiscal
policy indicators, namely
budget-deficit-to-GDP
and public-debt-to-GDP
ratios, and long-term
interest rates.

« Fiscal policy indicators are significant deternmtg

USA has been analyzedof long-term interest rates.

for a time period from

*The budget-deficit-to-GDP ratio is more importaot f

1976-2003. Forecasted financial markets’ participants compared to theljgub

data.

debt-to-GDP ratio.
* GDP growth, inflation and equity premium rates
determine long-term bonds’ yields.

Source: Created by the author based on Ardagna, Ca#li and Lane (2007), Baldacci and Kumar (2010), Gmiano
and Greco (2011), Akitoby and Stratmann (2008), Aen and Hauner (2008), EImendorf (1996), and Laubac{2009).
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Appendix 2. Description of variables

Table 2. Key studies in the field

Variable Description and source Hypothesis Exgi(;(;]ted
Yields of sovereign bonds with the residual mayurit Dependent variable. Financial markets' participants
LTIR - . determine long-term sovereign bonds’ yields based -
of approximately 10 years. Source: Eurostat (2012). ~ ; e
on fiscal processes and macroeconomic conditions.
Seasonally-adjusted |Or|m.a.ry'bUOIgm'deT'C'HO'GDPIndependent variable. Decreasing budget deficits /
ratio. Primary-budget-deficit-to-GDP ratio has been. . - .
O increasing budget surplus signalize about more .
BUDG calculated by adding interest expenses. Seasonal responsible /conservative fiscal policy. and Minus
adjustment has been performed by the author wéth t(r:]orfes ond to lower sovereian ch))nds)’/, elds
Eviewsb6 statistical software. Source: Eurostat 2201 P 9 y '
A total gross debt of the general government, Independent variable. The accumulation of public
PUBL measured as a share of GDP, at the end of each  debts increases a threat of possible sovereiguilefa  Plus
quarter. Source: Eurostat (2012). and causes a higher value of long-term interestrat
Interbank interest rates for deposits with a matwi Independent variable. Increasing short-term interes
LnSTIR  three months. Ln indicates a natural logarithm to  rates indicates stricter monetary policy and more Plus
follow normal distribution. Source: Eurostat (2012) expensive borrowing for economic units.
Harmonized index of consumer prices. Ln indicates
the natural logarithm in order to follow normal . . . , .
I X Independent variable. Financial markets’ partictpan
distribution. Quarterly observations have been v o . N ;
LnHICP require higher bonds’ yields for increasing infbati Plus
calculated by the author and correspond to an geera L .
. . in order to compensate for a raising level of @ice
value of three monthly observations. Source:
Eurostat (2012).
A growth rate of the real gross domestic proc Independent variable. The real GDP grc indicates
RGDP compared to the previous period. Source: Eurostat positive changes in debt servicing capacity anddea Minus
(2012). to a lower value of long-term bonds’ yields.
Austria, Belgium, Finland, France, Germany, Ireland
Italy, Luxemburg, Netherlands, Portugal, Spain Dummy variable. Financial markets’ participants
Deuro (1999), Greece (2001), Slovenia (2007), Cyprus, require lower borrowing costs for Eurozone member Minus
Malta (2008), Slovakia (2009), Estonia (2011). countries due to the perception of higher religili
Source: Eurozone Portal (2013).
Indicates the sovereign debt crisis period from Dummy variable. During the sovereign (_Jlebt cr ,
Derisis EU member states have encountered higher bonds’ Plus
2008Q1 to 2011Q4. . . O :
yields, due to an increase in risk aversion.
Southern Europe: Greece, Italy, Malta, Portugal, Dummy variable. Southern European countries
Dsouth Slovenia, Spain, Cyprus. Source: United Nations should encounter higher long-term interest rates Plus
Statistics Division (2013). compared to Western European countries.
Northern Europe: Denmark, Finland, Ireland, LatviaDummy variable. Northern European countries
Drorth Lithuania, Sweden, UK. Source: United Nations  should encounter higher long-term interest rates Plus
Statistics Division (2013). compared to Western European countries.
Eastern Europe: Bulgaria, Check Republic, Hungarlpummy variable. Eastern European countries should
Deast Poland, Romania, Slovakia. Source: United Nationsencounter higher long-term interest rates comptred  Plus
Statistics Division (2013). Western European countries.
Western Europe: Austria, Belgium, France, Germarummy variable. Western European countries should
Duest Luxemburg, Netherlands. Source: United Nations encounter lower long-term interest rates compased t Minus
Statistics Division (2013). other European regions.
LTIR- A spread between long-term and short-term interestAlternative dependent variable. Coefficients of
rates. Calculated by the author from LTIR and STIRvariables should not change significantly in the -
STIR ; . X .
variables. Source: Eurostat (2012). baseline regression.
LTIR- A spread between lo-term bonds’ and Germat Alternative dependent variable. Coefficients
LTIR, bunds’ yields. Calculated by the author from LTIR variables should not change significantly in the -
unds

and LTIR,ng variables. Source: Eurostat (2012).  baseline regression.

Source: Created by the author using information fran Eurostat (2012), Eurozone Portal (2013), and Ured Nations
Statistics Division (2013).
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Appendix 3. Panel tests
Table 3. Panel tests
Stationarity LTIR LnSTIR LnHICP RGDP PUBL
|m_Pesaran_Sh|n 2.93 1.01 4.60 '12.83** 8.37
Fisher's ADF 4.23%* 5.71* -2.06 -16.40** -0.39
Statistics Value P-value
Westerlund's cointegration Gt -2.771 0.002
test Ga -10.705 0.751
Pt -12.399 0.011
Pa -9.195 0.228
Hausman'’s test X° =187.91 P-value = 0.000
Time-fixed effects’ test F=25.68 P-value = 0.000
Pesaran’s test F=30.48 P-value = 0.000
Wooldridge’s test F =390.61 P-value = 0.000

Source: Created by the author.

Notes: Im-Pesaran-Shin and Fisher ADF unit root tets for panels diagnose potential non-stationarityn some
regression variables (** marks statistically signifcant stationarity in at least one panel at 5% lev. Westerlund’s test
for panels allows rejecting the null hypothesis fono cointegration at the 5% significance level. Haaman's test
indicates that fixed effects, instead of random eétcts, should be included in the analysis. The nilypothesis, which
states that a difference in coefficients is not sigmnatic, is rejected at the 5% significance levelime fixed effects’ test
allows rejecting the null hypothesis that coefficiets for year dummies are jointly equal to O; therebre, time fixed
effects should be included in the analysis. Pesarartest indicates cross sectional dependence in thanel. The null
hypothesis of no cross sectional dependence is &g at the 5% significance level. Wooldridge's tésllows rejecting
the null hypothesis of no first-order autocorrelaton at the 5% significance level.
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Appendix 4. Baseline regressions

Table 4. Baseline regressions

variables | @ 2) @3) (@) ©) (6) (1) 2) @) (@) (5) 6)
OLS oLS oLS OoLS OoLS oLS GLS GLS GLS GLS GLS GLS
BUDG -0.091* -0.141* -0.125* -0.124** -0.042* -0.018 -0.001  -0.020**  -0.017**  -0.015* -0.006 -0.005
(0.020) (0.020) (0.018) (0.018) (0.015) (0.012) (0.005) (0.005) (0.001) (0.005) (0.005) (0.004)
PUBL 0.002 0.012* 0.013** 0.008** 0.070** 0.064** -0.004 0.017** 0.017** 0.015** 0.060** 0.049**
(0.003) (0.003) (0.003) (0.002) (0.007) (0.007) (0.004) (0.003) (0.003) (0.003) (0.004) (0.004)
LnSTIR 1.536* 1.593* 1.553* 1.377* 1.980* 1.296** 1.354* 1.330* 1.157* 1.922*
(0.078) (0.076) (0.072) (0.107) (0.206) (0.074) (0.072) (0.072) (0.076) (0.113)
LAHICP 3.028** 2.282* -0.790* 1.997* 1.725* 1.560** -1.567* 0.653
(0.672) (0.604) (0.458) (0.822) (0.480) (0.498) (0.472) (0.916)
RGDP -0.059 -0.199**  -0.157* -0.032**  -0.050**  -0.042*
(0.053) (0.046) (0.052) (0.011) (0.0112) (0.010)
R? 5.33 34.31 37.18 40.94 64.00 74.54 - - - - - -
Country No No No No Yes Yes No No No No Yes Yes
effects
Time No No No No No Yes No No No No No Yes
effects
N. Of Obs. 1114 1114 1114 1111 1111 1111 1114 1114 1114 1111 1111 1111

Source: Created by the author.

Notes: ** Marks statistically significant coefficients at the 5% level (* — at the 10% level). Standat errors are

presented in parentheses. Ln indicates the naturébgarithm of variables. OLS regressions are correetd for

heteroscedasticity. GLS regressions control for sed correlation. Country and time fixed effects areincluded in the

analysis. GLS regressions do not provide theRmeasurement.
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Appendix 5. Regressions for non-linear relationships

Table 5. Regressions for non-linear relationships

Variable (1) @) @) ) 5) ) (1) 2) 3) @) ©) 6)
OoLS oLs OoLS oLs oLS OoLS GLS GLS GLS GLS GLS GLS
BUDG -0.018 -0.023**  -0.025** -0.023 -0.035**  -0.046** -0.006 -0.005 -0.005 -0.008 -0.007* -0.008
(0.0112) (0.011) (0.010) (0.019) (0.010) (0.018) (0.004) (0.004) (0.004) (0.007) (0.004) (0.007)
PUBL 0.065** 0.012* 0.014 0.066** 0.020** 0.021** 0.049** 0.000** 0.000 0.050** 0.024** 0.023**
(0.007) (0.012) (0.012) (0.007) (0.007) (0.007) (0.004) (0.010) (0.010) (0.004) (0.007) (0.007)
LnSTIR 1.988* 1.977* 1.985** 1.988** 1.945* 1.946* 1.915* 1.884* 1.876* 1.918* 1.855* 1.858*
(0.206) (0.217) (0.217) (0.206) (0.201) (0.201) (0.113) (0.111) (0.1112) (0.113) (0.114) (0.114)
LnHICP 2.000** 2.303** 2.306* 1.974* 1.863* 1.804* 0.638 -0.453 -0.447 0.608 0.438 0.458
(0.820) (0.884) (0.881) (0.818) (0.778) (0.775) (0.906) (0.932) (0.919) (0.908) (0.928) (0.927)
RGDP -0.158** -0.144*  -0.144* -0.157*  -0.131**  -0.131* | -0.042*  -0.044*  -0.044* -0.042** -0.044** -0.044**
(0.052) (0.050) (0.050) (0.052) (0.052) (0.052) (0.010) (0.010) (0.010) (0.010) (0.010) (0.010)
BUDG? -0.000 -0.000 -0.000 -0.000
(0.000) (0.000) (0.000) (0.000)
PUBL2 0.000** 0.000** 0.000** 0.000**
(0.000) (0.000) (0.000) (0.000)
DB -0.000 0.000 0.000 0.000
(0.001) (0.000) (0.000) (0.000)
DP 0.001** 0.001** 0.000**
(0.000) (0.000) (0.000)

R? 74.63 76.21 76.25 74.64 77.84 77.87 - - - - - -
Country Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
effects

Time effects Yes Yes Yes Yes Yes Yes Yes Yes Yes s Ye Yes Yes
N. Of Obs. 1111 1111 1111 1111 1111 1111 1111 1111 1111 1111 1111 1111

Source: Created by the author.

Notes: ** Marks statistically significant coefficients at the 5% level (* — at the 10% level). Standat errors are
presented in parentheses. Ln indicates the naturébgarithm of variables. OLS regressions are correetd for
heteroscedasticity. GLS regressions control for sil correlation. BUDG? and PUBL?ndicate squared values of
BUDG and PUBL ratios. BUDGM is a median value of te BUDG ratio. If BUDG>BUDGM, DB=1, and 0 otherwise.
PUBLM - is a median value of the PUBL ratio. If PUB.>PUBLM, DP=1, and 0 otherwise. Country and time fked
effects are included in the analysis. GLS regressie do not provide the B measurement.
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Appendix 6. Regressions with EU variables

Table 6. Regressions with EU variables

Variable (1) (2 3) (4) (5) 1) 2) ?3) 4) (5)
OoLS oLS OLS OoLS oLSs GLS GLS GLS GLS GLS
BUDG -0.017 -0.018 -0.018 -0.017 -0.018** -0.005 -0.005 -0.005 -0.005 -0.005
(0.014) (0.012) (0.012) (0.013) (0.012) (0.005) (0.004) (0.004) (0.004) (0.004)
PUBL 0.064** 0.075** 0.064** 0.064** 0.064** 0.049** 0.057* 0.050** 0.049** 0.049**
(0.007) (0.007) (0.007) (0.007) (0.007) (0.004) (0.005) (0.002) (0.004) (0.004)
LnSTIR 1.981* 1.880** 1.959** 1.998** 1.976* 1.921* 1.939* 2.149* 1.923* 1.925*
(0.206) (0.208) (0.263) (0.208) (0.206) (0.113) (0.113) (0.128) (0.113) (0.113)
LnHICP 1.993** 2.259* 2.028** 1.727* 1.995* 0.652 0.534 0.444 0.504 0.588**
(0.831) (0.795) (0.841) (0.912) (0.822) (0.916) (0.926) (0.911) (0.972) (0.913)
RGDP -0.157* -0.161* -0.157*  -0.156**  -0.163** -0.042* -0.042*  -0.044* -0.042** -0.049**
(0.052) (0.053) (0.052) (0.052) (0.057) (0.010) (0.010) (0.010) (0.010) (0.011)
0.011 0.005
EBUDG (0.150) (0.145)
0.398** 0.298**
EPUBL (0.059) (0.094)
-0.567 11.578*
LNESTIR (2.443) (3.051)
-22.956 -13.426
LnEHICP (25.613) (34.138)
-0.464 -0.532*
ERGDP (0.684) (0.314)
R? 74.59 75.45 74.59 74.61 74.60 - - - - -
Country
effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Time effects Yes Yes Yes Yes Yes Yes Yes Yes Yes s Ye
N. Of Obs. 1111 1111 1111 1111 1111 1111 1111 1111 1111 1111

Source: Created by the author.

Notes: ** Marks statistically significant coefficients at the 5% level (* — at the 10% level). Standat errors are
presented in parentheses. Ln indicates the naturébgarithm of variables. OLS regressions are correetd for

heteroscedasticity. GLS regressions control for sed correlation.EU variables are indicated with theE letter and

measure spill-over effects. Country and time fixe@ffects are included in the analysis. GLS regressis do not provide
the R? measurement.
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Appendix 7. Regressions with dummy variables
Table 7. Regressions with dummy variables
Variables | (@ ) @3) (@) (5) 6) () ) 3) @) (5) (6)
oLs oLs oLs oLs oLs oLs GLS GLS GLS GLS GLS GLS
BUDG -0.111*  -0.082**  -0.102**  -0.073*  -0.120*  -0.098** -0.013* -0.008** -0.009* -0.006 -0.013* -0.008*
(0.091)  (0.012)  (0.017)  (0.012)  (0.018)  (0.018) | (0.005) (0.004)  (0.005)  (0.004)  (0.005)  (0.005)
PUBL 0.012** 0.010** 0.010** 0.008** 0.008** 0.010** 0.017** 0.004 0.019** 0.007** 0.016** 0.019**
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003)
LhSTIR | 1.369% 1908 1357+ 1952  1603" 1408 | 1140 1847  1083* 1834 1326 1085
(0.077)  (0.117)  (0.091)  (0.138)  (0.079)  (0.095) | (0.077) (0.093)  (0.077)  (0.105)  (0.073)  (0.078)
LnHicp | 1886 3.748 1648  3.729%  1377* 0794 | 1101% 0242 0.635 0923 1372  0.465
(0.562)  (L.116)  (0.594)  (1.131)  (0.810)  (0.792) | (0.484)  (1.026)  (0.489)  (L.000)  (0.571)  (0.559)
RGDp | -0:101*  -0.081  -0.107%  -0085  -0.038  -0.087 | -0.038"% -0.035* -0.037* -0.033% -0.032"  -0.036™
(0.052)  (0.057)  (0.054)  (0.057)  (0.059)  (0.060) | (0.011)  (0.009)  (0.010)  (0.009)  (0.011)  (0.010)
D -0.696**  -0.423** -1.080** -0.706**

euo | (0.083)  (0.072) (0.147)  (0.140)

D.. 0.299* 0.287* 0.053 0.061
crisis (0.164)  (0.154) (0.104)  (0.101)
D 0.611** 0.696** 0.625** 0.938** 0.833** 0.928**

south (0.091)  (0.078) (0.091) (0.214)  (0.154) (0.220)
D 0.742%  0.526* 0.744% 1626  1.508* 1.730%

north (0.102)  (0.089) (0.102) (0.259)  (0.284) (0.271)
D 1.116** 0.692** 1.105** 2.141* 1.211* 2.132*

east (0.147)  (0.129) (0.144) (0.202)  (0.212) (0.205)
Dwest - - - -

R? 44.05 59.90 45.10 61.42 41.19 45.33 - - - - - -
Time No Yes No Yes No No No Yes No Yes No No
effects

N. Of Obs. 1111 1111 1111 1111 1111 1111 1111 1111 1111 1111 1111 1111

Source: Created by the author.

Notes: ** Marks statistically significant coefficients at the 5% level (* — at the 10% level). Standat errors are
presented in parentheses. Ln indicates the naturébgarithm of variables. OLS regressions are correetd for
heteroscedasticity. GLS regressions control for s& correlation. Country fixed effects are not inclided in the
analysis, because of regional dummy variables. GLi®gressions do not provide the Rmeasurement. Q, is a
dummy variable for countries which have euro as thie currency. D ;s;s indicates a dummy for the sovereign debt
crisis period (2008-2012). Rt Dnorths Deass @nd Dyestare dummy variables for four EU regions. Qs used in the
analysis as the base dummy variable for comparisomith D gyth, Drorth @nd Deastdummy variables.
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Appendix 8. Regressions with instrumental variables

Table 8. Regressions with instrumental variables

(1)

@)

(3

(4)

1)

(2)

3

4

Variables oLs oLs oLS oLS GLS GLS GLS GLS
BUDG 0009  -0.008  -0005  -0.004 | -0.012% -0.014% -0.011%  -0.009**
(0.006)  (0.005)  (0.006)  (0.006) | (0.004)  (0.004)  (0.004)  (0.004)
PUBL 0011%  0013%* 0018 0015 | 0017*  0014* 0014  0.012*
(0.003)  (0.003)  (0.010)  (0.010) | (0.003)  (0.002)  (0.006)  (0.006)
LhSTIR 0206%  0254%  1746*  1.351% | 0561 0298 1651  1.434%
(0113)  (0.102)  (0.345)  (0.320) | (0.073)  (0.052)  (0.117)  (0.141)
LoHICP 0577%  0970% 1110 0807 | 0994  1240% 0328  -1.020
(0509)  (0.482)  (2.035)  (1.932) | (0.403)  (0.295)  (L316)  (1.343)
~GDP 0103%  -0.092¢  -0.094%  -0.085% | -0.074% -0.081%* -0.083%  -0.077*
(0.055)  (0.047)  (0.047)  (0.044) | (0.011) (0.012) (0.012)  (0.012)
TR 0.852¢  1222%  0.885%  1.144% | 0718  1191% 0796  1.110%
: (0.047)  (0.075)  (0.038)  (0.072) | (0.019)  (0.028)  (0.018)  (0.029)
0004  -0.003 0.007*  -0.003
L1.BUDG (0.004)  (0.005) (0.004)  (0.004)
0010  -0.004 0003 -0.004
L1.PUBL (0.010)  (0.012) (0.006)  (0.008)
1.710%  -1.405% 1413 1573~
L1.LnSTIR (0.344)  (0.468) 0.122)  (0.238)
0341 0030 1.493 1.640
L1.LnHICP (2.075)  (2.189) (1311)  (1.797)
0.032% 0,023 0,028 -0.031%*
L1.RGDP (0.015)  (0.017) 0012)  (0.012)
0.436% -0.320% -0.442% -0.339%
L2LTIR (0.089) (0.080) (0.026) (0.029)
-0.002 -0.003
L2.BUDG (0.007) (0.004)
-0.000 0.004
L2.PUBL (0.011) (0.006)
0.148 0.313%
L2.LnSTIR (0260) o1an
-0.110 0.309
L2.LnHICP (1572) (1.352)
-0.048% -0.055*
L2.RGDP (0.016) (0.012)
R? 92.40 93.61 93.66 94.19 - - - -
N. Of Obs. 1085 1059 1085 1059 1085 1059 1085 1059

Source: Created by the author.

Notes: ** Marks statistically significant coefficients at the 5% level (* — at the 10% level). Standat errors are
presented in parentheses. Ln indicates the naturébgarithm of variables. OLS regressions are correetd for

heteroscedasticity. GLS regressions control for sed correlation. The first lag of LTIR (1),the first and the second

lag of LTIR (2), the first lag of rhs and Ihs varigbles (3), the first and the second lag of rhs anti$ variables (4).
Country and time fixed effects are included in theanalysis. GLS regressions do not provide the’Rneasurement.
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Appendix 9. Regressions with alternative dependent variables

Table 9. Regressions with alternative dependerilvias

LTIR-STIR
: (1) (2) (3) (4) (1) (2) (3) (4)
Variables oLs oLS oLs oLs GLS GLS GLS GLS
BUDG 00127 0025 0024 0016 | -0.007  -0.006  -0.003 -0.001
(0.017) (0.015 (0.015  (0.013) | (0.006) (0.006)  (0.005) (0.005)
BUBL 0.090%  0.090%  0.076* 0058  0.055%  0.058
(0.009)  (0.009)  (0.006) (0.007)  (0.006)  (0.006)
1565  0.958 7327 -1.800%
LnHICP (1.230)  (1.194) (0.141)  (0.142)
-0.029 -0.054*
RGDP (0.056) (0.012)
R 5868 7152 71.63 71.95 - - - -
N. Of Obs. 1114 1114 1114 1111 1114 1114 1114 1111
LTIR-LTIR punds
: (1) (2) (3) (4) (1) (2) (3) (4)
Variables oLs oLs oLs oLs GLS GLS GLS GLS
BUDG 0011 0012 0013  -0017 | -0003  -0.007*  -0.007*  -0.005
(0.015) (0.015) (0.015)  (0.012) | (0.005)  (0.004)  (0.004)  (0.004)
PUBL 0.068%  0.081% 0081 0064 | 0031*  0039%  0043%  0.049%
(0.010) (0.009) (0.009)  (0.007) | (0.006)  (0.005)  (0.005)  (0.004)
LSTIR 2330% 2166  1.980% 1.048% 1953+  1.920%
(0.209)  (0.206)  (0.206) (0.118)  (0.118)  (0.113)
3.075%  1.997+ 1.713* 0.653
LnHICP 0.799)  (0.821) (1.038)  (0.916)
0,157+ -0.042%*
RGDP (0.052) (0.010)
R 61.97  72.93 73.36 76.18 - - - -
N. Of Obs. 1114 1114 1114 1111 1114 1114 1114 1111

Source: Created by the author.

Notes: ** Marks statistically significant coefficients at the 5% level (* — at the 10% level). Standat errors are
presented in parentheses. Ln indicates the naturébgarithm of variables. OLS regressions are correetd for
heteroscedasticity. GLS regressions control for sed correlation. Country and time fixed effects areincluded in the
analysis. GLS regressions do not provide the’Rmeasurement.
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Appendix 10. Regressions for the two Baltic countries
Table 10. Regressions for the two Baltic countries
Variables | (@ ) @3) (@) (5) 6) () ) 3) @) (5) (6)
oLs oLs oLs oLs oLs oLs GLS GLS GLS GLS GLS GLS
BUDG -0.661*  -0.310*  -0.359**  -0.298*  -0.298** 0.009 -0.356** -0.197* -0.220** -0.148* -0.151** 0.065
(0.091)  (0.094)  (0.093)  (0.103)  (0.107)  (0.158) | (0.069) (0.052)  (0.053)  (0.051)  (0.051)  (0.048)
PUBL -0.002  0.163*  0.190%  0.199% 0202 0102 | 0.052%  0.174* 0201  0209* 0215  0.103*
(0.023)  (0.023)  (0.024)  (0.024)  (0.025)  (0.089) | (0.025)  (0.025)  (0.027)  (0.027)  (0.027)  (0.054)
LnSTIR 3.110** 3.231 3.106** 3.071** -0.549 2.976** 3.088** 2.985** 2.980* -0.442**
(0.305)  (0.284)  (0.330)  (0.327)  (0.969) (0.359)  (0.336)  (0.328)  (0.319)  (0.581)
LnHICP -2.859*  -3.646™  -3.838"  1.089 1971 2.872*  -3.099%  -0.512
(0.743)  (0.903)  (0.926)  (3.459) (1.392)  (1.476)  (1.405)  (4.715)
RGDP -0.151 -0.156 0.011 -0.161*  -0.161** -0.026
(0.136)  (0.145)  (0.214) (0.042)  (0.041)  (0.050)
R? 56.29 78.00 79.54 80.61 81.08 92.57 - - - - - -
Country No No No No Yes Yes No No No No Yes Yes
effects
Time No No No No No Yes No No No No No Yes
effects
N. Of Obs. 88 88 88 88 88 88 88 88 88 88 88 88

Source: Created by the author.

Notes: ** Marks statistically significant coefficients at the 5% level (* — at the 10% level). Standat errors are
presented in parentheses. Ln indicates the naturébgarithm of variables. OLS regressions are correetd for

heteroscedasticity. GLS regressions control for sid correlation. Country and time fixed effects areincluded in the
analysis. The two Baltic countries are Lithuania ad Latvia. GLS regressions do not provide the Rmeasurement.



