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Can Foreign Direct Investment Promote Exports
in Slovakia?
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Abstract

In this paper, we investigate whether the knowdedgpital model (Carr
Markusen and Maskus, 2001) is satisfied in Slovakiapplying the bootstrap
rolling window subsample test to examine the catslakionship between fore-
ign direct investment (FDI) and exports (EX). Timethod provides more accu-
rate evidence of a connection between these twabtas considering structural
changes. The empirical results show a positiveadation between FDI and EX
and support the vertical FDI in the knowledge capinodel in most sample
periods. Specifically, when FDI is rising, EX inase accordingly, and vice
versa. In addition, FDI exerted a negative effettX in 2011, which is attribu-
table to the relative state of the situation at leoamd abroad. The findings illus-
trate that FDI and EX benefit from the free ecoroumnistitution reforms and
inexpensive resources. Therefore, the Slovakiaergavent should improve tax
reforms and maintain the stability of legislatiom achieve mutual promotion
between FDI and EX.
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Introduction

This study examines the bidirectional relationshigtween foreign direct
investment (FDI) and exports (EX) in Slovakia. Tégp@wth of multinational
sales has outpaced the notable expansion of tradacaglobalized world eco-
nomies. Consequently, the trade literature hasgotagconsider the mode of
foreign market access (Helpman, Melitz and Yeaf0@3). The previously men-
tioned study also recognizes that countries camestoareign buyers through
a variety of channels: they can export their prégltm international customers or
serve them through foreign subsidiaries by enga@ingDl and contract with
foreign countries to produce and sell their prosduéDI has been a subject of
interest for a long time. This attention has bemmewed in Central and Eastern
Europe (CEE) in recent years for the following mres First, the collapse
of state socialism in CEE helped to open the regioforeign capital and FDI
(Pavlinek, 1998). FDI has commonly been viewedrasial not only to effective
industrial restructuring in the region (Papp, 1986) also to the overall success
of the transition to a capitalist economy (Michalaf93).

Furthermore, the CEE region has a well-educatkilled, and relatively
inexpensive labor force given its productivity levend it is located close to the
prosperous Western European economies, thus pogsessisiderable market
potential (Pavlinek, 1998). Finally, especiallyStovakia, it is proposed that FDI
contributes to the increase in EX performance; éfiisct occurs when export-
-oriented FDI is recognized (Szkorupovd, 2014). iKDtonsidered an essential
component of EX and even of national developmerdtesgies for transition
countries. Thus, the relationship between FDI aXdnEeds to be reexamined,
and it would be useful for Slovak authority to imient advantageous incentive
policies.

Slovakia is one of the fastest growing economieElrope and the 2nd fas-
test in the Eurozone (EC, 2012). During the transfoiomperiod, Slovakia, as
an investment destination, has gradually increaseahportance due to its eco-
nomic reforms. Slovakia successfully transformexinfra centrally planned eco-
nomy to a market-driven economy. Specifically, tigio a series of deregulation
and liberalization approaches to trade, severahpration processes are nearly
complete. Combined with the privatization of thenkiag sector, the inflow of
foreign investment has significantly increased.v8kia is an attractive country
for foreign investors considering its low wagesy l@ax rates and well-educated
labor force (Carstensen and Toubalb, 2004). Slavékia small economy in
the process of catching up to more advanced cesntand entry into the EU

11n 2011 and 2012, Slovakia was the 2nd fastestigghEurozone member after Estonia.
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brought about a considerable change in the econframeework. Specifically,
with borrowing costs decreasing and the exchante risk disappearing, the
growth prospects for the economy have improved f{hireand Koske, 2008).
That is, the EU accession reduced the barrieredoowers (Backé and Wojcik,
2008; Huefner and Koske, 2008). Therefore, the ldpwmeent of FDI flowing
into Slovakia has had an upward trend. FDI inflawvg more than 600% from
2000 and cumulatively reached an all-time high &DJ17.3 billion in 2006,
or approximately USD 22,000 per capita by the eh@0®8 (Hoskova, 2001).
The country was referred to as the “Tatra Tigbefore the 2008 global financial
crisis. Since then, Slovakia has undergone a ssitdeestructuring process;
therefore, export industries have received spacipport. Most importantly, the
automobile industry has become the largest exgoinidustry in Slovakia (Broeck,
Mehrez and Guscina, 2012).

According to the traditional Heckscher-Ohlin-Safsoa theory, Heckscher
(1919), Ohlin (1933) and Samuelson (1949) sugdesdtinternational trade and
FDI are substitutes for the ability of labor angital to move freely between
countries without transportation costs. The impi@ais that international trade
requires an indirect exchange of production factmn®ng countries (Liu, Wang
and Wei, 2001). Mundell (1957) elaborates on thatiosship between FDI and
international trade with the prevalence of tariffade barriers lead to changes in
foreign investment, and vice versa. He also arg¢jussthe international mobility
of the factors of production, including FDI, may &eubstitute for international
trade, assuming that production functions are idainacross countries. However,
Kojima (1973) claims that if the mobility of faceomoves toward a country with
a shortage, then FDI may have a positive impadtade. The debate about cau-
sality in the relationship between inward FDI arXl fEom a host country is one
aspect of a more general argument.

Empirical studies on the causal relationships betwDI and EX are abun-
dant but contradictory. Head, Ries and Spencer4R0@rify that there is
a negative partial correlation between exports @D in their investigation of
Japanese manufacturers, and they conclude thawtheariables are substitutes.
In contrast, the United Nations Conference on Teadk Development (UNCTAD,
2002) illustrates that an increase in the quawtitynward FDI boosts EX in host
countries by means of the accumulation of capie,introduction of new tech-
nology, and improvements in management experiendensarketing strategies.
Albuquerque, Loayza and Servén (2005) argue thgetanflows of FDI will

2«Tatra Tiger” is a nickname that refers to theremmy of Slovakia in period 2002 — 2007 and
after 2010, following the ascendance of a rightgvoalition in September 2002, which engaged
in a program of liberal economic reforms.
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lead to a higher volume of trade as well as otleaebts, such as increased rates
of total factor productivity growth. Igbal, Shaikind Shar (2010) confirm the
positive effect of FDI on EX and economic growth Rakistan. Furthermore,
Pacheco-Lopez (2005) finds a bidirectional relatfop between FDI and EX in
Mexico. Aizenman and Noy (2006) show that the feetiteffects between trade
and FDI are stronger in developing countries thanmndustrialized countries,
which indicates that the bulk of the FDI to devéhgpcountries has been verti-
cal. Pramadhani, Bissoondeeal and Driffield (20§1%w that there are indeed
causal links among FDI, trade and their sensitisatgrowth effects in Indonesia.
Prasanna (2010) finds a significantly positive igtpaf FDI inflows on export
performance in India.

As for European emerging countries, Jun and S{§86) explore six CEE
countries and manifest that FDI and exports arelated. Furthermore, their
opinion is strengthened by Fabry (2001), who ingests the relationships
among FDI, economic growth, and exports in CEE taes Damijan, Kostevc
and Rojec (2013) show that FDI has significantlgtabuted to export restructu-
ring in CEE countries. However, the effects of Fibé heterogeneous across
countries. While more advanced core CEE counttieseeded in boosting ex-
ports in higher-end technology industries, nondBEE countries stayed with
export specialization in lower-end technology indes. Bajgar and Javorcik
(2016) suggest that FDI inflows have facilitated @kmpgrading by Romanian
firms. Ciani and Imbruno (2017) investigate how imdv&DI affects export per-
formance in Bulgaria and find that export spillavérom FDI via horizontal,
forward and backward linkages generate heterogenetfacts across several
components of export revenues. Positive forwartosers from FDI onto ex-
port revenues can occur and are associated withcagase in quantity without
any change in price.

HosSkovéa (2001) proposes that the impact of forényestors established in
Slovakia on the trade balance is significant cograng) the small market, which
indicates how successful these investors have beeneeting the objective
of pro-export orientation. Sochulakova and Igaz(®@13) believe that FDI has
an impact on lowering the unemployment rate asdtbtes the opening of new
positions and promotes economic growth. For thellsaxad open Slovakian
economy, FDI is a key resource for new technologies knowledge; it is a tool
for opening new jobs. FDI means access to intevnatimarkets and the impro-
vement of the economic situation in the countryskZgndSmiech (2014) point
out that Slovakia is a country where FDI is th@msgiest determinant of foreign
trade. A smaller impact of FDI on bilateral exchang recorded for Poland and
the Czech Republic.
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However, the previous literature has its shorteg®i Zhang and Song
(2002) find that increased levels of FDI positivelffect manufacturing export
performance. However, the authors do not considertotal amount of EX.
Although most researchers analyze the relationdbepseen FDI and economic
growth or EX and economic growth (Pramadhani, Bissieeal and Diriffield,
2007; Jayachandran and Seilan, 2010; Acaravci atdrk) 2012), they neglect
the interaction between FDI and EX.

Acaravci and Ozturk (2012), Ferencikova (2012) &mkorupova (2014)
reveal that foreign investors have contributed ificantly to the Slovakian
economic boom; however, they do not empiricallyfeomthe causal relation-
ship between FDI and EX. Most importantly, the eatrmethodologies inclu-
de panel causality tests (Falk and Hake, 2008)tovesutoregressive (VAR)
models (Pelinescu and Radulescu, 2009), and vector correction models
(VECM) (Szkorupové, 2014). However, the resultarirthe full-sample data
may be inaccurate because they ignore structuhgds, including external
shocks and modifications in the economic structiBalcilar and Ozdemir,
2013).

This paper presents a significant contributionhi® literature by considering
the time variation in the causal links between BBd EX. The bootstrap rolling-
window method is better than most conventional ewattical approaches,
which cannot identify full-sample relationshipspesially the subsample rela-
tionships within the time series, and cannot reveal such relationships vary
over time. This issue can be addressed by allowiagcausal link between the
two series to be time-varying rather than usingdample data that assume that
a single causal relationship applies to every perio

In this paper, we test for causality on the rgllisubsample, allowing us
to consider structural changes in the sample aadetolution of the causality
throughout subperiods rather than simply testingcéusality in the full sample,
which assumes a permanent causal relationshipeffipérical results show that
in several subsamples, a positive causal relatiprefh=DI and EX (unidirectio-
nal or bidirectional) exists. However, in a spe@ariod, these two variables
show the opposite correlation. This finding is motline with the knowledge
capital model developed by (Carr, Markusen and Mssk001), which means
that FDI could hinder EX in some periods.

This paper is structured as follows. Section Yommices the knowledge-
-capital model. Section 2 sheds light on the methagy of the bootstrap rol-
ling-window causality test. Section 3 describes dh&. Section 4 explains the
empirical results and offers corresponding polimylications. Last section con-
cludes the study.
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1. Knowledge-Capital Model

The knowledge capital model (Carr, Markusen angkva, 2001) was deve-
loped from lateral direct investment theory (Marmkus1984) and vertical direct
investment theory (Helpman, 1984). Markusen andkusg2002) further im-
prove this model. Vertical direct investment theorgans that companies assign
different stages of production to various countthet have comparative advan-
tages. This theory argues that the fundamentalvatiiin of enterprises is to
make use of international differences in factor@wmaients. Therefore, this type
of FDI is also known as efficiency-seeking FDI. éal direct investment theory
means that companies produce and sell the sameqtsoh multiple countries
at the same time. This type of FDI is also knowmasket-seeking FDI since its
ultimate goal is to produce and sell products atibst country but not the inter-
national market. However, the paradox is that &tand vertical direct inves-
tment theory are incompatible, but they coexist.sbbve this problem, Carr,
Markusen and Maskus (2001) build the knowledgetahpnodel by unifying
these two theories under the premise of allowingtlie existence of different
factor intensities between headquarter servicesaahehl production activities.
In this model, the various knowledge assets crebjethe headquarters of the
multinational corporation include research and t®ment, management, mar-
keting and finance. The knowledge capital has tipreperties: fragmentation,
skilled-labor intensity, and jointness.

The knowledge-capital model assumes the existefid&vo homogeneous
goods (X and Y), two countries (U and V), and twypets of homogeneous fac-
tors (unskilled labor (L) and skilled labor (S))o@&l Y is labor-intensive and
produced under constant returns to scale in a ctimpeindustry. Good X is
skilled labor-intensive overall, displays incre@sieturns to scale and is subject
to Cournot competition with free entry and exit.teérms of this good’s head-
guarter services and plants, facilities may be grggigcally separated, and a firm
may have plants in one or both countries (Carr,kMsen and Maskus, 2001).
The process of corporate decision-making follows tivo-stage game. In the
first stage, a corporation decides the headquéytation, number of factories
and type of FDI. In the second stage, the orgdnizatecides the output based on
the homogeneous product Cournot competition mdoidferent characteristics
of knowledge capital determine the type of muliorzdl companies. Corporations
select a different business model based on thewssituations in the market.

This theory hypothesizes that the relationshipvbet FDI and EX depends
on the property of FDI. If FDI is a lateral dirdovestment in the host country,
then the primary motivation of FDI is to meet thareéstic demand, and it will
have adverse effects on the host country’s exptrtsSDI is a vertical direct
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investment in the host country, then the main naidn of FDI is to the product
by utilizing the host country’s comparative advagedo meet the international
market demand, which will have positive effectstba host country’s exports.
Suppose various countrie€( C,, ..., C,) and two types of production factors
that include unskilled laboiL] and skilled labor 9 exist. The only difference
among these countries is the intensity of the prtda factors () that are uni-
formly distributed in the interval of [0, 1]. If > 0.5, then countrg; is capital-
-intensive, and il < 0.5, countryC; (i € [1, n]) is labor-intensive. This study
supposes that inward FDI has existed in each opsirice the existence of trade
barriers. Exports are not always the best choiceafmultinational corporation
since the tariff costs of exports may be highenttiee cost of directly investing
in the host country. Each country has two type&Df: vertical direct invest-
ment and lateral direct investment (Carr, Markuaed Maskus, 2001). If the
amount of the vertical direct investment is greatieenl < 0.5, which indicates
that a majority of FDI is motivated to utilize thest country’'s comparative
advantage (cheap labor resources); as a resultjirFBbduntry C; has positive
effects on its exports. If the amount of the ldteraestment is greater ad> 0.5,
thenGC; is a skilled-intensive country, which indicateattthe majority of FDI is
motivated to meet the domestic market demand; @sw@t, FDI in countryC
has no significant positive effects on its expo&scording to the knowledge-
-capital model, the bidirectional relationship beeém FDI and EX can be con-
structed for countrZ; as follows.

(1)

ep = | FP! ~ EX If 1< 05
" | FDI -» EX If 1> 05

2. Methodology

2.1. Bootstrap Full-sample Causality Test

According to Sims et al. (1990), statistics sushtlze likelihood ratio L(R)
and Lagrange multiplierLM)® may not have standard asymptotic distributions
because structural changes always exist in a tenessand the VAR model
(Sims, Stock and Watson, 1990; Toda and Phillif@g931 1994). Toda and
Yamamoto (1995) propose a modified Wald test tleguaes a standard asym-
ptotic distribution by computing an augmented VARdal with (1) variables.

3LR tests have been proven to have better performahea testing a causality relationship
(Shukur and Mantalos, 2000). Th&/ test is the foundation for parameter constancyinaga
the alternative hypothesis that the parametersviolh random-walk process (Balcilar, Gupta an
Miller, 2014).
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However, this test fails in small- and medium-sisadhples under Monte Carlo
simulations. Shukur and Mantolos (2000) indicatat s a result of using the
residual-based bootstraRE) method, critical values in power and size araisig
ficantly improved. Moreover, several studies haweficmed the effectiveness of
this method without considering whether the twoialdes are cointegrated
(Mantalos and Shukur, 1998; Shukur and Mantalo802Balcilar, Ozdemir and
Arslanturk, 2010). Shukur and Mantalos (2000) prdvat theRB method is
particularly appropriate for standard asymptotatdeand for the power and size
properties in small-sample correcte® tests. Thus, we choose tRB-based
modified LR statistic. We consider the VAR process as follows:

W=@o+hYat P tE, =1 2, T @)

where & = (&) ¢ EEX,t)I follows a zero mean, independent, white noisegssc

with a nonsingular covariance matrix, and optinagj lengthp can be obtained
from the Schwarz information criterion (SIC). Byligmmg it into two subvectors,
Y =(Yeoi 1 Yex 1)+ the above equation can thus be written as follows

|:yFDI ,t:| — |:¢10:| + |:¢FDI FDI (L) ¢FDI EX (L):||: yFDI t :| + |:£FDI t :| (3)
yEX,t ¢20 ¢EX, FDI(L) ¢EX, EX( L) yEX t £ EX t
where y,, , is the FDI, andy,,, is the EX.¢5U(L)=ZE:+11¢5MLk , wherelL is

the lag operatorl(‘x, = x_, ).

We tested the null hypothesis that FDI does n@inGer cause EX by impo-
sing the restriction wherg,,, =0, k=1, 2, 3, ...,s. The null hypothesis that

EX does not Granger cause FDI can be similarlyetesthus, if the null hypo-
thesis is rejected, EX Granger causes FDI sigmifiga

2.2. Parameter Stability Test

One of the assumptions for the full sample testARR model is the parame-
ters are constant. This assumption may be wrosguttural changes are shown
in the underlying full-sample time series, and th&sal links become unstable
(Balcilar and Ozdemir, 2013). Thus, we test thdikta of parameters both in
the short-run and in the long-run. We examine ttadikty of the short-term
parameters by using the SEp-MeanF and ExpF tests (Andrews 1993; Plo-
berger, 1994). These tests can be utilized to tigags the parameter stability in
short-run. We also use thes test from Nyblom (1989) and Hansen (2002) to
examine whether parameters are stable in the longfhese tests are calculated
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from the sequence &R statistics, which test the stability of parametezssus
the alternative of a single structural break atiaknown point. Andrews (1993)
notes that statistics require 15 percent trimmirmgnf both ends of the sample
to test the stability of the parameters in the shar. Thus, the fraction of the
sample in (0.15; 0.85) is needed.

2.3. Subsample Rolling-window Estimation

This paper applies rolling-window bootstrap estiorato solve the para-
meter nonconstancy and avoid pretest bias (Balddademir and Arslanturk,
2010). There are two obvious benefits to usingrtiiéng estimation. First, the
causal relationship between two series can chaiifeverying times in the rol-
ling-window method. Second, because of the exigtavfcstructural changes,
a rolling technique is unstable in different subpbes. The rolling-window me-
thod relies on fixed-size subsamples sequentialliing from the beginning
to the end of the full sample (Balcilar, Ozdemidahrslanturk, 2010). In this
regard, supposing the rolling window includesbservations, instead of estima-
ting one causality test, we havd & ssequence of causality tests to estimate,
thatis,r—s+1,7—gs .., Tfort=s,s+ 1, ...,T, with a fixed rolling-window
s observation. Every subsample can be estimatedihaiRB-based modified R
test can ensure the accuracy of the results. Tine-tarying causality between
FDI and EX can be intuitively noted by computing thootstragp-values of this
estimation. We utilize the rolling method to obtainarge number of estima-

tions; their averageN;*>"" 4, N;lZqu;fz’k) is defined as the impact of

FDI and EX, which are the explained variables. Aiddally, N;* is the repeti-
tions using the bootstrdmnd bothérflvk and ¢1Dz,k are rolling estimates from the

VAR models. With a confidence interval of 90%, tleaver and upper limits
equal the 5th and 95th quantiles of egkh, and@,,, respectively (Balcilar,

Ozdemir and Arslanturk, 2010).

In the rolling-window estimation, there are twonfliwting objectives, the
first of which is the precision of the model esties and the second of which is
the representativeness of the method over the syibsgeriods. The window
size influences the accuracy of the estimationsthachumber of observations.
A large window with more observations can promateusacy, but it also redu-
ces the representativeness because of heterogdreityever, a small window
size could improve the representativeness and eethe accuracy. Therefore,

# In this study, the bootstrap estimates and bagiptvalues are based oM, =2000.
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we must choose a proper window size to ensure datbracy and representati-
veness. Pesaran and Timmerman (2005) confirm higabptimal window size
under structural change depends on the persistatitsize of the break conside-
ring the structural change, which is accordinghe square root mean square
error. Their Monte Carlo simulations indicate ttie bias in autoregressivaR)
parameters is minimized with a window size of apprately 10 — 20 when
there are frequent breaks (Balcilar, Ozdemir anslaiturk, 2010). A large win-
dow size may ensure the accuracy of the paramstienaes, but a window size
that is too large will increase the risk of inclagisome of these multiple shifts
in the window sample claims for a smaller windomesi

3. Data

We assess the causality between net FDI inflowEXdising the quarterly
data in Slovakia for the period of 1995Q1 to 2014@&vard foreign direct
investment defines the FDI that inflows to this otvy. Export represents the
export of goods and services at regular pricesdi®glova, 2014). We use data
on the macrolevel according to the studies of stdottir (2010), Choi (2016)
and Li et al. (2017). KristjAnsdéttir (2010) emmog knowledge-capital model
and the accumulated stock of inward FDI to deteentiaw FDI in a small open
economy compares with that of larger countries.iGR016) uses a balanced
panel of 57 countries over the period 1999 — 204€etl on the knowledge-
-capital model framework. The data on the dependenéables are annual flow
data for aggregate FDI and FDI in the manufactuang service sectors from
Korea to host countries. Li et al. (2017) test¢hasal relationship between FDI
and exports in China using macro monthly data. @ata are collected from
EUROSTAT and the central bank of the Slovak Repulhd are adjusted to
eliminate seasonal factors.

Slovakia achieved macroeconomic stability thougime market-oriented
structural reforms after separating from Czechast@: Slovakia is a post-com-
munist country, and the development of FDI flowimgo the country had an
upward trend until the year 2000, but its volumd aace lagged far behind the
needs of the economy and that of neighboring castmdergoing restructuring
(HoSkova, 2001). Slovakia joined the European Umin2004 and the Eurozone
in January 2009. Combined with earlier privatizat@nd liberalization in the
financial sector, EU accession reduced the barfargnternational investors
(Backé and Wojcik, 2008; Huefner and Koske, 200@)ich boosted foreign
investment and EX. Since the 2000s, Slovakia ha&s lpeirsuing a policy of
encouraging foreign investment, which is startimgain in intensity. FDI inflow
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has grown more than 600% since 2000 and cumulgtregiched all-time highs
of USD 17.3 billion in 2006 and approximately USPORO per capita by the end
of 2008. Meanwhile, the series of tax reforms hesguced production costs,
encouraging output and EX. Unsurprisingly, the glatrisis and European debt
crisis in 2008 reduced the worldwide supply of stmeent funds, particularly for
emerging economies in the EU and Eurozone (WalchVeirz, 2012). Conse-
quently, foreign trade suffered a serious blow@@2 when exports fell by 15%
in Slovakia. The slump in the worldwide supply of/éstment funds affected
FDI, while the decrease in EX is attributable te thduction in foreign demand.
Furthermore, Euro appreciation reduced the relaitractiveness of Slovakia as
an investment location for export production, whadcreased the level of FDI
(Fidrmuc et al., 2013).

4. Empirical Results

The first step is to test the stationarity of DO EX. We use the ADF (Dickey
and Fuller, 1981), PP (Phillips and Perron, 1988) the KPSS (Kwiatkowski
et al., 1992) unit root tests to certify stabiliX shows its stationarity in first-
-order difference series based on ADF, PP and Kf8frend unit root tests,
while the original series of FDI is stationary (Fg@endix Table A2). Therefore,
we use FDI as the level and EX as the first diffieeein our analysis. We then
test the conventional full-sample causality linkvibeen these two series by the
VAR model. The bivariate VAR models are the FDI d&d, which are con-
structed as in Equation (3). Based on the Schwdarmation criterion (SIC),
the optimal lag lengths of FDI and EX are 2. Weagbthe results in Table 1 by
using full-sample causality results based onRBeéased modified R causality
tests. The null hypothesis is that EX does not Geagause FDI, and vice versa,
in the full sample. Based on the bootstpayalues, FDI does not Granger cause
EX, and vice versa. This finding contradicts mosttlee existing literature,
which argues that a unidirectional or bidirectiocalisal link exists between FDI
and EX. We consider whether structural changes teddis conflict; thus, it is
critical to reexamine the data and improve the weology.

Table 1
Full-Sample Granger Causality Tests
Tests H: FDI does not Granger cause EX It EX does not Granger cause FDI
Statistics p-values Statistics p-values
BootstrapLR Test 0.524 0.340 0.787 0.500

Source Caculated by R software.
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Regarding the existence of structural changesutheample causal relation-
ship estimation with assumptions of parameter @must and a single causality
across the whole sample period are no longer psks&jahat is, the results are
not convincing (Zeileis et al., 2005). When consitg the structural changes,
the parameters in the above VAR models that aimat&d by full-sample FDI
and EX will vary with time; the causal link betwedimem becomes unstable.
Therefore, there is a default presumption in a ipres/study that there are no
structural changes in the time series (Balcilar @zdemir, 2013). Consequen-
tly, this paper tests for parameter stability ardngines the structural changes.
Thus, we apply the Sup; MeanF and ExpF tests provided by Andrews (1993)
to assess the temporal parameter stability in thR Yhodels using FDI and EX.
The Lc test proposed by Nyblom (1989) and Hansen (2092)so used to test
for all parameters in the overall VAR system. Thmresponding results are
reported in Table 2. The results of the Fupests under the null hypothesis
of parameter constancy against a one-time shafp ishparameters are listed
in the first row of the table. The results sugdkat a one-time sharp shift exists
in FDI, EX and the VAR system at the 1% level. TMeanf and ExpF tests
under the null hypothesis that parameters follawaatingale process against the
possibility that the parameters may evolve gragualé presented in the second
and third rows, respectively. The results sugdest the equations of FDI, EX
and the VAR system may vary with time. The statistics test against the alter-
native that the parameters follow a random-wallcess, as proposed by Granger
(1996), which means that the parameters are notauns the overall VAR
models. Consequently, these results provide raiidence that short-run insta-
bility exists in the parameters of the above VARdelousing full-sample data.
The FM-OLS statistics are conducted to evaluate the cointegrédetween the
two variables; the Sup; Mean¥, Exp+, andLc tests are used to estimate the
parameter stability in the long run. The resulsssummarized in Table 3.

Table 2
Parameter Stability Tests
EX Equation FDI Equation VAR (1) System
Statistics Bootstrap Statistics Bootstrap Statistics Bootstrap
p-value p-value p-value
Sup-F 48.788" 0.000 39.24% 0.000 41.869 0.000
Mean-F 15.590" 0.000 18.955 0.000 14.296 0.080
Exp-F 20.940" 0.000 16.07T 0.000 16.927 0.000
L" 2.65 0.030

Notes ", ™ and™ denote significance at 10, 5 and 1 percent, réisebc Hansen-Nyblom parameter stability
test for all parameters in the VAR (1) jointly.

Source Caculated by R software.
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Table 3
Parameter Stability Tests in Long-run Relationshipin Slovakia
Sup-F Mean-F Exp-F Lc
FDI = a+ BEX 366.520" 158.482 179.864 7.589"
Bootstrapp-value 0.000 0.000 1.000 0.005

Notes ™ indicates significance at the 1 percent level.
Source Caculated by R software.

Figure 1
Bootstrap p-values of Rolling Test Statistic Testing the Nullhat EX Does Not
Granger Cause FDI
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In the subsample rolling-window causality test, employ theRB-based
modified LR causality tests to examine the causal link betwighand EX. The
null hypothesis of the tests is that EX do not @ercause FDI, and vice versa.
We can estimate the bootstragwalues ofLR statistics from the VAR models in
Equation (3) by using the rolling subsample datthwhe 12-quartémbserva-
tions. This window size excludes the observati@wiired for lags and, hence,
is the actual number of observations in the VARadidlition, the results are pre-
sented in the tests of the causal relationship éetwFDI and EX in Slovakia by

5 No consistent criterion is available to determihe window size in the rolling-window test
(Balcilar, Ozdemir and Arslanturk, 2010). Therefose, conduct several iterations of the bootstrap
rolling-window causality tests by employing diffatewindow sizes. Monte Carlo simulations
indicate that the biases in AR parameters are naeunwith a window size of approximately 10 — 20
(Balcilar, Ozdemir and Arslanturk, 2010). We thelesedifferent window sizes (e.g. 8, 12, 16 and
20 quarters), which produce similar results. Wedfore select a 12-quarter window size, and the
bootstrap technique employed in the rolling estiomallows for better precision.
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the approach of th&B-based modified.R causality tests. Figure 1 shows the
rolling bootstrap of thg-values of theLR statistics using FDI as the dependent
variable in Slovakia. The null hypotheses can lpected when the rolling boot-
strap of thep-values is less than 10%. Intuitively, we can fihdt the null hypo-
thesis is significantly rejected in several peri¢gg806Q2 — 2006Q3, 2009Q3 —
2011Q1 and 2011Q4 —2012Q1).

Figure 2 presents more specific magnitudes ofirtigact using FDI as the
dependent variable. Corresponding to Figure 1, avesee the rolling estimates
of the magnitude of the effect that EX have on FbDin Figure 2.

Figure 2

Bootstrap Estimates of the Sum of the Rolling Windw Coefficients for the Impact
of EX on FDI
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In subsample 2006Q2 — 2006Q3, EX have a positiyeact on FDI. The
Slovakian government has implemented a seriesxaofef@rms, including redu-
cing personal income tax and corporate income takthe adjustment of value
added tax and consumption taxes. These tax refohicigs promote the employ-
ment rate and efficiency (Moore, 2005), reducingdpiction costs and increa-
sing national output. Thus, the exports signifibairicrease and spur the rise in
FDI. A long sub-period positive causality from 2@@®to 2011Q1 existed, when
the global financial crisis occurs. The financiakis worsened the international
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financial markets due to liquidity problems and tegion effects, which have

been enlarged by the European sovereign debt (fFisiisnuc et al., 2013). World-

wide financial crises have different stages, butreflect economic downturn

(Moldovan et al., 2016), which could reduce glodamands and hit foreign

trade particularly hard. In 2009, exports fell by in Slovakia, leading to

a decrease in FDI. The accompanying debt crisikebmut in Greek and has
prolonged economic depression. Furthermore, Sla¥@kixport-led growth stra-

tegy has vulnerability. The Slovakian economy hasome strongly dependent
on foreign demand, especially in European counties example, during this

period, the drop in demand has been especiallgusefor automobiles, iron and

steel, and building materials (Fidrmuc et al., 20T8e decrease in EX preceded
the reduction in FDI, which contributed to the thoausality relationship in the

period 2011Q4 — 2012Q1.

Figure 3

Bootstrap p-values of Rolling Test Statistic Testing the Nullhat FDI Does Not
Granger Cause EX
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Source Caculated by Eviews software.

Figure 3 presents the rolling bootstrawalues of theLR statistic with the
null hypothesis that FDI does not Granger cause \WX. clearly find that the
null hypothesis is significantly rejected in centgeriods (2001Q4 — 2002Q1,
2007Q3 — 2008Q4, 20100Q4 — 2011Q4 and 2012Q3 — 201 Eyure 4 reports
the rolling estimates of the magnitude of the dfteat FDI has on EX. Specifi-

cally, FDI exerts a positive effect on EX in mosbperiods mentioned above,
except 2010Q4 — 2011Q4. An active investment pramopolicy, business



150

structural reforms, low corporate income taxes twedprospect of EU accession
have contributed to a surge in inflows of FDI sitiee early 2000s (Fidrmuc et al.,
2013). With these advantages, Slovakia has atttactarge number of foreign
investments, which practically confirm the impat#®I on the economy (Hos-
kov4, 2001). Then, the corresponding increase edound in the exports. In the
next three sample windows (2007Q3 — 2008Q4, 2010Q4d110Q4 and 2012Q3
— 2012Q4) that exist in causal relationships, treme large fluctuations that
occur during severe financial crises, including wihe crises and European
debt crises. In 2007Q3 — 2008Q4, the global firgnmisis reduced the world-
wide supply of investment funds, especially in agiveg economies in the EU
and Eurozone (Walch and Worz, 2012). Although thgim of the crisis was
external, domestic demand suffered greatly. Smadifi, credit standards were
tightened, leading to an increase in borrowing <dgieanwhile, income growth
declined, while the labor market deterioration vaeid on consumer confidence,
and the bleak external outlook made firms revisgr tinvestment plans down-
ward. Slovakia has gradually lost its advantagem@ekpensive labor and land
(Fidrmuc et al., 2013). In the post-financial gigra (2010Q4 — 2011Q4), the
causality presented a negative interaction. Thiy elcision on Euro adoption
may have ensured that Slovakia faced the finawcdisis with lower vulnerabili-
ties than other emerging CEE countries, avoidisty@ng deleveraging episode.
FDI inflows increased moderately as the real exghamate appreciated. How-
ever, tight trade linkages with Germany and othaoEone countries mean that
growth shocks in those countries are transmitte&lavakia via slower trade
growth. Slovakia is especially sensitive to develepts in Germany and in the
Eurozone, on which it has nearly the highest trdelgendence. The weak eco-
nomic performance of the Eurozone resulted in dewi shares of this region in
exports from Slovakia (Fidrmuc et al., 2013). Franl2Q3 to 2012Q4, Euro
appreciation vis-a-vis the CEE countries outside Earozone reduced the rela-
tive advantages of Slovakia as an investment degiim for export production.
Moreover, frequent changes in legislation imposgdnbw governments and
an associated risk of regulatory uncertainty waliletrt investors from Slovakia
to other emerging economies (Fidrmuc et al., 20IBg decline in EX follows
the slump in FDI.

Thus, certain structural changes arise from ingareconomic reforms and
financial crisis, and the causal relationship betwthe FDI and EX has been pro-
ven unstable. In most fluctuation periods, we finglgnificant correlation between
the two series. The results break through the kedgd-capital model (Carr,
Markusen and Maskus, 2001), which verifies the tiegeacorrelation between
FDI and EX. Specifically, in the subperiod of 20681Q2002Q1, a unidirectional
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link between FDI to EX existed, which can be exmptai by the important role of
market potential, low relative unit labor costsjllek workforce and relative

endowments in determining the flows of FDI into do@s (Carstensen and
Toubal, 2004). In this way, the rise in FDI pronsthe whole economy, conse-
guently the exports. From 2006Q2 to 2006Q3, a umitional link between EX

to FDI existed. The tax reforms promoted the empieyt rate and efficiency

(Moore, 2005). In addition, the EU accession in 208duced trade batrriers,
which encouraged the increase in FDI. Between 20@B2012, the casual rela-
tionships between FDI and EX were either positivenegative, which can be
explained by the relative state of the situatiohahe and abroad.

Figure 4

Bootstrap Estimates of the Sum of the Rolling Windw Coefficients for the Impact
of FDI on EX
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Source Caculated by Eviews software.

Conclusion

This study employs the bootstrap Granger full-dangpusality test and sub-
sample rolling window to test the causal relatiogpshetween FDI and EX
in Slovakia. We confirm that the results of thd-Bdmple causality test are un-
reliable and that causal links between FDI and EX anstable across the
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full-sample data. Significant effects between the series always exist around
periods of large economic fluctuations. The emplriesults show that FDI is
vertical direct investment in most periods becahsemain foreign investors are
companies from Germany, the Netherlands, Francelarstiia (Owczarczuk,
2013), and FDI in Slovakia has positive effectsiterEX. The primary motiva-
tion of FDI is production by utilizing the host attry’s comparative advantage
to meet the international market demand. HoweVer, eixistence of a negative
interaction contradicts the knowledge-capital md@zlrr, Markusen and Maskus,
2001); that is, the rise in FDI will not improve E&enerally, economic liberali-
zation processes such as EU accession and targetarhance the attraction for
foreign investors. Combined with the market potdrdind low relative unit labor
costs, both FDI and EX promoted each other befloeectisis period. Never-
theless, the financial crisis severely affected BBd EX since they are limited
by the domestic market and overdependence on expititionally, the com-
parative advantage of less expensive labor thaidgorinvestors make use of in
a country is not a permanent phenomenon. It igtber important to broaden the
domestic demands and strengthen other facets giamative advantage, such as
the skills and creative abilities of the workforce.
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Appendix

When evaluating VAR models, tHeM autocorrelation test should also be
taken into account. According to the Table A1, tidl hypothesis is no series
correlation. We can infer from that the null hypegls is accepted for 5 lags,
thereby the estimates are consistent.

Table Al

LM Autocorrelation Test

Lags LM-stat Prob

1 0.177 0.996

2 3.884 0.422

3 1.837 0.766

4 3.809 0.433

5 3.574 0.467

Source Caculated by Eviews software.

Table A2

Unit Root Tests Results

Variables ADF PP KPSS

Trend Non-trend Trend Non-trend Trend Non-trend

EX —0.314(1) -3.021(1) 0.114[3] —2.545[3] 1.173[6]** | 0.127[6]*
FDI —7.124(0)¥** | —7.128(0)*** | —7.124[0]** | —7.128[0]** | 0.366[3] 0.291[2]
AEX -5.196(0)*** | —5.225(0)*** | -5.234[2]** | -5.258[2]** | 0.059[3] 0.119[3]
AFDI | _g.189(3)** | —8.164(3)** | —39.977[2]*** | —30.648[2]** | 0.202[3] 0.291[3]

Note *** and * denote the

rejection of the null of wnoot at 1% and 10% level of significance. Thel nul
hypothesis for KPSS is that the time series isostaty. The number in parentheses indicates thectsklg

order of the ADF model. Lags are chosen based @ Ahe number in brackets indicates the lag truocat
for the Bartlett Kernel, as suggested by the NeMisst test (1987).

Source Caculated by Eviews software.



