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Abstract

The aim of this paper is to investigate the existence and characteristics of both the
long- and short-term relationships between FDI and the stock market in Croatia.
The main hypothesis is that, in the long run, trends in FDI should determine the
movement of the stock market through the channel of economic growth. However,
in the short run, upward movement on the stock market positively affects Croatian
FDI stock, as events on the stock market signalize the vitality and investment cli-
mate of the domestic market to foreign investors. The long-term connection is te-
sted by two cointegration approaches; the results of both models suggest the
absence of a long-term relationship among observed variables, which may be ex-
plained by the lack of connection between FDI and economic growth in Croatia.
The short-run relationship is investigated by a two-variable VAR model, and the
results obtained are consistent with the theoretical assumptions, as the stock mar-
ket did prove to be an important short-term determinant of FDI in Croatia.

Keywords: VAR, cointegration, foreign direct investment, stock market, Croatia

1 INTRODUCTION

Faced with the lack of domestic capital required to achieve high growth rates, the
countries of Central and Eastern Europe, including Croatia, turned to foreign
sources of financing during the transition from a centrally planned to a market
economy in the beginning of the 1990s. The dominant form of foreign capital in-
flows during this period was foreign direct investments (FDI), which, due to their
characteristics, may have many positive effects on the host economy (Blomstrom,
Lipsay and Zejan, 1992; Borensztein, De Gregorio and Lee, 1998; Bosworth and
Collins, 1999; Loungani and Razin, 2001; etc.). Theoretical assumptions regar-
ding the characteristics of FDI emphasize the stability, long-term motivation and
resilience of this type of capital investment, even during financial crises (Lipsey,
2001). On the other hand, stock market and portfolio investments are characteri-
zed as short-term, speculative and, thus, prone to quick disinvestment and capital
flight. In spite of these significant differences between the two types of capital
flow, previous empirical research (Errunza, 1983; De Santis and Ehling, 2007;
Adam and Tweneboah, 2008a, b; Yartey, 2008; Soumaré and Tchana Tchana,
2011) has proven the existence of a connection between FDI and portfolio in-
vestments. However, the underlying interlinkages and the direction of the causa-
lity still remain insufficiently clarified.

The purpose of this paper is to explore the existence and unravel the characteri-
stics of the relationship between long-term (FDI) and short-term (stock market)
investments in Croatia. The paper empirically examines the strength and the di-
rection of the relationship between the two variables in the long run by using the
Engle-Granger and Johansen cointegration methodology. In the long run, FDI
should, through the transfer of know-how and technology, influence economic
growth and, indirectly, capital markets. Alternative explanations of this long term



relationship include the assumption that the presence of FDI inflows causes spil- 1 1 1
lover effects on the domestic stock market and encourages policy makers to adopt
market-friendly regulations, which encourage stock trading. In addition, we test
for the existence of the short-term relationship between FDI stock and trading vo-
lume through the vector autoregressive (VAR) model approach. In the short run,
assumed direction of the connection stems from events on capital markets which
send signals regarding the domestic investment climate to foreign investors, and
thus affect FDI. Hence, the direction of causality in the short run should be rever-
sed. Therefore, the main hypothesis of the paper is that, in the long run, trends in
FDI flows influence trading on the Croatian stock market, while in the short run
events on the domestic stock market affect the volume of foreign direct investment
in Croatia.
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The rest of the paper is organized as follows. The introduction is followed by a re-
view of the literature in which, in addition to the conclusions of prominent papers
on the linkage between FDI and the stock market, the basic theoretical knowledge
about the characteristics of both types of investments is presented. Also, it deals
with the question of causality between FDI and stock markets. The third section
describes the data and methodology used in the empirical research. The fourth
section presents the findings of the empirical model, while the final section con-
cludes the paper.

SISATVNV NOILVYDFINIOD ANV dVA WO HONAAIAT

IVIIVOYUD NI INFWLSHANI LOFIIA NOIFNOL ANV LANIVIN JMDO0LS FHL NIIMLIAE dIHSNOILLY 19 dHL

2 LITERATURE REVIEW AND THEORETICAL ARGUMENTS

At the beginning of the transition process, countries of Central and Eastern Eu-
rope, including Croatia, faced a situation of significant unemployment growth,
high inflation and a decline in industrial production. Unable to finance the needed
investments domestically due to the low levels of national savings, these countries
looked to foreign capital to restructure the economy, intensify investment projects,
finance growing domestic demand and sustain economic growth during the tran-
sition period. The dominant type of foreign capital inflows in that period were fo-
reign direct investments.

1ZNOVYE VNI NVEOTD AVISINOL O1aVAY AINIAVTA

FDI inflows into Croatia had an upward trend from the beginning of the transition
period, but a significant rise in investment was marked only after the opening of
accession negotiations with the European Union in 2005 (graph 1). Moreover,
FDI has been the most important source of financing of the current account deficit
in Croatia. However, the most significant amount of foreign capital has entered
Croatia through the privatization process, i.e. through take-overs and recapitaliza-
tions of Croatian enterprises and banks. Such sources of financing are not sustai-
nable in the long run (Jovancevié, 2008). If the sectoral structure of foreign direct
investment into Croatia is observed, it will become evident that the bulk of FDI in-
flows have entered non-manufacturing sectors — financial intermediation, whole-
sale trade, real estate business, the postal and telecommunications sector, and re-
tail. At the beginning of 2011, the stock of investment into manufacturing sectors
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accounted for less than one fifth of total foreign direct investment into Croatia.
Such a sectoral structure limited the positive effects of foreign direct investment
on employment and economic growth in Croatia (Jovancevi¢ and Globan, 2011).

Differences between FDI and portfolio investments', whose equity component is
represented by investments on stock markets?, primarily result from different mo-
tivations of investors. Due to the taking of control and/or acquisition of significant
influence in corporate governance, foreign direct investments are distinctly moti-
vated and behave differently from other forms of investments. FDI inflows typi-
cally involve a long-term relationship between foreign investors and host compa-
nies, i.e. involve a long-term interest of foreign capital investors in the company
(UNCTAD, 1999).

In contrast to direct investments, portfolio investors are usually not primarily in-
terested in controlling and managing the enterprise, but rather in short-term capi-
tal gains. Accordingly, portfolio investments are characterized by frequent chan-
ges of ownership and places of investment, as well as by an anonymous rela-
tionship between the issuer and the holder of securities. Those investments are dri-
ven by investors’ speculative expectations and due to their short-term character
and the moral hazard that stems from it, portfolio investments are sometimes con-
sidered as unfavourable. That is, in the event of a financial crisis or negative ex-
pectations of investors, this type of capital is the first to flee the country and may
cause serious disturbances at the micro and macro levels of the economy (Claes-
sens, Dooley and Warner, 1995; Chuhan, Perez-Quiros and Popper, 1996; Rodrik
and Velasco, 1999; Sarno and Taylor, 1999; etc.). Contrarily, FDI is considered
more stable and secure (like “good cholesterol”, according to Hausmann and
Fernandez-Arias, 2000) because it is, in theory, less susceptible to capital withdra-
wals and financial contagion. This is because the presence of large, fixed and illi-
quid assets, which comes with a direct investment, aggravates rapid disinvestment.

Although the volume of global capital flows has reached unprecedented levels
over the past 20 years, the interrelationship and connection between FDI and por-
tfolio investments has remained largely unclear. Despite the differences in cha-
racter and motivation of the two types of investments, a relatively large number of
empirical studies deals with the finding of causality and interlinkages between
these two variables. Based on the empirical analysis, De Santis and Ehling (2007)
conclude that the movements on the stock market are the most important determi-
nant of FDI and portfolio transactions. The stock market affects the movement of
FDI flows by producing signals that are important for corporate investment deci-

! According to International Monetary Fund classification, direct investments are investments through which
the investor directly comes into the possession of capital that provides him 10 per cent or more of the voting
rights in the company. On the other hand, in order for the investments to be considered as portfolio inves-
tments, the share of acquired capital in the form of securities (bonds, stocks, other securities issued by mone-
tary or fiscal authorities, enterprises, banks, etc.) must not exceed 10 per cent of the total voting rights in the
company (IMF, 2009).

2 Debt component is represented by bond trading and other debt instruments.



sions via Tobin’s Q theory. On the other hand, foreign and domestic stock markets 1 1 3
determine portfolio investments because “they measure the investment opportu-
nity set and wealth effects” (De Santis and Ehling, 2007, p.5). Also, authors found
that information about the company’s fundamentals is revealed through direct in-
vestments, which is then utilized by portfolio investors when making investment
decisions. In other words, portfolio investors follow firms’ investment decisions
when making their own.
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Adam and Tweneboah (2008b) highlight an indirect, but strong relationship
between stock markets and FDI inflows. FDI inflows are a source of technologi-
cal progress and increasing employment in most developing countries, which in-
creases the production of goods and services and, ultimately, increases GDP. Eco-
nomic growth then has a positive effect on the development of stock markets and
the rise of share prices. Using the cointegration method, the authors found evi-
dence of a long-term positive relationship between FDI and stock market deve-
lopment in Ghana. In another paper, the same authors examined dynamic linkages
between stock markets and major macroeconomic indicators, and again found a
positive and significant relationship between FDI and stock market in Ghana.
They explained these trends by the opening of the domestic stock market to forei-
gners and Ghanaian non-residents which has attracted high-rank institutional in-
vestors and indirectly has increased FDI inflows (Adam and Tweneboah, 2008a).
The long-term impact of FDI inflows on the development of domestic capital mar-
ket and on the increase of investors’ participation in stock exchange was establi-
shed earlier by Errunza (1983), while Yartey (2008) stated that FDI promotes in-
stitutional and regulatory reforms which encourage greater confidence in the do-
mestic capital market, which further increases the variety of investors and trading
volume.
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Opening the domestic stock market to foreign investors may reduce the risk pre-
mium in the country and thus further attract foreign investments, as proven by
Oyama (1997) from the examples of Venezuela, Jordan and Pakistan. The interde-
pendence of movement in the stock markets and FDI flows is particularly evident
in periods of investment euphoria when stock indices grow significantly and inve-
stors are more inclined to make riskier investment decisions. Nonnemberg and De
Mendonga (2004) argue that the growth in capital markets in advanced countries
is a powerful determinant of investment outflows from these countries to abroad,
especially in recent times.

Although economic theory assumes a positive relation between FDI and econo-
mic growth (and thus indirectly between FDI and the capital market), this connec-
tion in Croatia and some other transition countries has not been empirically con-
firmed. Mencinger (2003) concluded that the correlation between FDI and econo-
mic growth in transition countries is negative. His findings are explained by the
fact that in these countries, instead of greenfield investments, acquisitions have



114

(£102) 921-601 (1) LE

SISATVNV NOILVYDFINIOD ANV dVA WO HONAAIAT

SVILVOUD NI LNHWLSHANI LOHAIA NOTHIOL ANV LIMAVIN MDOLS HHL NIIMIHE dIHSNOLLY T9d HHL

ADILOVAd

ANV AJOHHL TVIONVNIA

1ZNOVY VNAII ‘NVEOTD AVISINOL ‘;)]HV,}H\‘ AINIAVIA

been the dominant form of FDI inflows which is why direct investment inflows
have not had an impact on economic growth. Significant positive correlation
between the two variables in transition countries failed to be empirically confir-
med also by Simurina (2006) and Bogdan (2009).

Soumaré and Tchana Tchana (2011) and Al Nasser and Soydemir (2010, cited in
Soumaré and Tchana Tchana, 2011, pp.3-4) reach conclusions about the simulta-
neity and the bidirectional causal relationship between FDI and stock market de-
velopment in developing countries. One of the explanations for this relationship
consists of spillover effects on domestic stock markets brought by foreign direct
investments, as FDI inflows increase the likelihood that the subsidiaries of multi-
national companies involved in direct investments will be listed on a domestic
stock market. Other explanations include the assumption that the presence of FDI
inflows encourages policy makers to adopt market-friendly regulations, like inve-
stor protection and quality trading regulations, which encourage the development
of stock markets. Causality in the other direction is explicable by a welldeveloped
stock market helping to attract foreign investors, a sign of vitality, a favourable in-
vestment climate and the openness of a country to foreign investments. This is
especially true for emerging markets, whose stock markets are more developed
than those in other developing countries (Desai, Foley and Hines, 2006; Soumaré
and Tchana Tchana, 2011).

The existence of linkages between stock markets and FDI was also confirmed by
Batten and Vo (2009) who found that FDI had a stronger positive impact on eco-
nomic growth in countries with higher levels of stock market development. Capi-
tal markets can play an important role in determining the movement of cross-bor-
der mergers and acquisitions (M&A), which constitute an important part of FDI.
Chousa, Tamazian and Vadlamannati (2008) found a strong positive relationship
between the development and quality of capital markets and M&A flows in emer-
ging economies. Empirical evidence showed that greater efficiency of domestic
capital markets encourages foreign investors and attracts international M&A.

Baker, Foley and Wurgler (2009) explore ways in which FDI flows depend on the
stock market movements in host and source countries. They find that FDI is very
strongly positively correlated with movements on the source-country’s stock mar-
kets, but also not strongly negatively connected with the movements on the host-
country’s stock markets. They point out that this asymmetry has at least two natu-
ral explanations. One is that “multinationals may have better information about
their own cost of capital than about the cost of capital or misvaluations in foreign
capital markets”. The other is that “an asymmetric limit on arbitrage, such as a
short-sale constraint, may increase the scope for FDI as a means to exploit over-
valuation relative to undervaluation” (Baker, Foley and Wurgler, 2009, p.365).
Feridun, Sawhney and Jalil (2009) step back from FDI and explore the existence
of along-term relationship between stock prices and business investment decisions



in Turkey. They prove the existence of a one-way positive causal relationship 1 1 5
from stock prices to real business investments, while the reverse does not hold.

3 DATA AND METHODOLOGY

3.1 DATA SETS

In order to determine the relationship between stock market movements and FDI
in Croatia, quarterly data on FDI stock and trade volume on the Zagreb Stock
Exchange for the period 2001:Q1-2011:Q4 are used in the analysis. We opted for
stock, rather than flow FDI data, since the former type is less volatile, it captures
the longer-term trend in the foreign direct investment movement and is therefore
more suitable for analysis.> On the other hand, we chose trade volume series in-
stead of stock market index, because stock market index and FDI stock series are
correlated by construction. Namely, the methodology for calculating the FDI
stock includes value adjustments which are performed using market prices of quo-
ted stocks.
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Graph 1 shows that variables FDI and VOLUME behaved procyclically and rea-
ched their highest points during mid-2000s, until the financial and economic
crisis stopped their upward trend. The sharpest decreases in both variables happe-
ned at the end of 2008 and in early 2009 (concurrently with the bankruptcy of
Lehman Brothers), when FDI and trade volume lost 30 and 70 per cent of their
record-setting 2007:Q4 value, respectively.
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GRraPH 1
FDI stock in Croatia and trade volume on ZSE in natural logarithms,
2001:01-2011:04

21 10.4

20 ~

15 8.0
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— InVOLUME (leftaxis) — — — [nFDI (right axis)

Source: CNB, ZSE.

3 FDI flow series is more volatile than FDI stock, stationary in levels and it takes both positive and nega-
tive values during the observed period. As an empirical exercise, we estimated the VAR model using FDI
flow series. These results are not presented in this paper due to its low performance and issues with norma-
lity of residual distribution. Both Akaike and Schwarz information criteria pointed to a model with FDI stock
instead of FDI flow.
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FDI data are taken from the statistical database of Croatian National Bank (CNB),
while the trade volume data were taken from the Zagreb Stock Exchange data-
base. The variable VOLUME is constructed as a quarterly average of daily trade
volumes. For the purpose of the analysis, both time series have been deflated by
the CPI index (2005=100) and expressed in natural logarithms (graph 1).

3.2 METHODOLOGY

As stated earlier, economic theory suggests a possible bidirectional relationship
between FDI and the stock market. In the short run, developments in stock mar-
kets may affect the decision of investors whether to invest abroad, i.e. may affect
the amount of FDI inflows. A growth in stock markets and positive expectations
are usually an indication of market vitality, a favourable investment climate and
the openness of the country to FDI (Desai, Foley and Hines, 2006; Soumaré and
Tchana Tchana, 2011). However, if the long-term impact of FDI on economic
growth is channelled through the process of rapid technological progress, then the
causality direction is reversed, because FDI then indirectly affects stock market
movements (Adam and Tweneboah, 2008b).

For the estimation of the long-term relationship between the stock market trade
volume and FDI, we used Engle-Granger and Johansen cointegration approaches.
Engle and Granger (1987) presented the simplest approach to cointegration te-
sting. Components of the vector x, are said to be cointegrated of order d, b, x, ~
CI(d,b) if all components of x, are integrated of order ¢ and there exists a vector
B=B B, ....5,) such that the linear combination fx = x +f,x,+...+f x is integra-
ted of order (d-b) for b>0. In other words, two non-stationary /(/) variables are
said to be cointegrated if the residuals of the regression equations are stationary,
1(0). Stationarity of the residuals is tested by conventional unit root tests such as
the Augmented Dickey-Fuller test (ADF test). However, since estimates of the re-
gression equation using the least squares method tend to minimize residuals, the
critical values of the ADF test for testing the stationarity of residuals are lower
than conventional tests and depend on the sample size, significance level and
number of variables (MacKinnon, 1991).

Another approach in testing for cointegration was given by Johansen (1988,
1991), who described a multivariate cointegration analysis in which the vector er-
ror-correction (VEC) model is defined as follows:

AZr = EAZt-I + I;AZt-Z Tt I_I'c-l AZt-k—l + HZt-I + ut (1)

where Z is a vector of n non-stationary /(1) variables, I'; is the coefficient matrix
defined as I = (I—AI -4,- .. —Ak) (i=1,2,..., k-1) representing short-run dyna-
mics, and /7 is n x n matrix defined as I = -(I- A4, - 4, - ... - A) where [ is the unit
matrix whose rank determines the number of cointegrating vectors. The matrix /7
contains information about the long-term relationships between variables. If /7 is
of full rank, then the variables in Z, are stationary /(0)), and cointegration in this



case is not defined. If the rank of matrix /7 equals zero, there is no cointegration 1 1 7
relationship between the variables. However, if 77 is of reduced rank, then the mo-
del has » < (n-1) cointegrating relationships.

In order to examine the short-term relationship between the variables in question,
we use the vector autoregression (VAR) model. This model is used to evaluate the
dynamics among the variables. The model is represented by the following equa-
tion:
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p
Z=u+YAZ +¥D +e, )

k=1

where Z is a vector of dependent variables, u is a column vector of constants, 4, —_—
is a coefficient matrix, D, is a vector of non-stochastic exogenous variables with
the corresponding parameter matrix y, and e, is a column vector of innovations.
Vector D, may contain binary variables, a trend or a seasonal component (Baho-
vec and Erjavec, 2009). In this paper, based on a theoretical assumption that, in the
short term, events in the stock market impact FDI inflows, the Cholesky ordering
of dependent variables is set as follows:

Z:meuwm) G)

' AInFDI

In a reduced form VAR, restrictions are set so that the variable A/nFDI does not
influence the variable AInVOLUME in the first period, but AlnVOLUME can in-
fluence AlnFDI even in the first period, which is in accordance with Cholesky or-
dering, where the lower triangular matrix is decomposed.
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4 RESULTS

The analysis begins by testing the order of integration of variables. While the
analysis of the VAR model is based exclusively on stationary variables, cointegra-
tion tests are performed on non-stationary variables. It is therefore very important
accurately to determine the order of integration of observed variables. For this
purpose an ADF test is used. ADF test results indicate that both variables (FDI
and VOLUME) are integrated of order one — /(7). When variables were tested in
levels, we could not reject the null hypotheses of non-stationarity. However, when
they were tested in first differences, non-stationarity hypotheses could be rejected
at all significance levels.

4.1 ESTIMATION OF THE LONG-TERM RELATIONSHIP BETWEEN STOCK
MARKET AND FDI (COINTEGRATION APPROACH)

The first step in the analysis is testing for the existence of a long-term relationship

between the stock market, represented by trade volume, and FDI stock. In this

section we examine if FDI affects stock market movements. The long run

relationship and causality are tested using both Engle-Granger and Johansen coin-

tegration approaches.
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Neither approach shows a long run relationship between observed variables.
These results are not completely unexpected. As we stated in the literature review
section, the main channel through which FDI can influence the stock market is
economic growth. However, in case of Croatia, a number of authors have found
no causal relationship between FDI and economic growth.

Following the Engle-Granger cointegration procedure, we estimated the long run
equation in the first step and tested the residuals for stationarity afterwards. The
following equation was estimated:

InCRBX, = f3,+ 8, InFDI, + ¢, )

However, residuals proved to be non-stationary, which implies that there is no
cointegration between variables. Results of the unit root test are shown in table |
along with critical values from MacKinnon (1991).

TABLE 1
Results of Engle-Granger and Johansen cointegration tests

Engle-Granger cointegration test (ADF test of residuals)

H,: no cointegration ADF t-statistics 5 per cent critical value'
y=0 -0.58 -3.46
Johansen cointegration test results
Model 1: Trend and intercept assumption: intercept in CE, no intercept in VAR

H,: # of coint. vectors Mrace statisties Fnax statistics
0 (5 per cent critical value) (5 per cent critical value)
r=0 17.44 (20.26) 11.70 (15.89)
Model 2: Trend and intercept assumption: intercept in CE and VAR
H,: # of coint. vectors Mrace statisties Hmax statisties
0 (5 per cent critical value) (5 per cent critical value)
r=0 13.19 (15.49) 11.46 (14.26)

!Critical values are taken from MacKinnon (1991).

The Johansen cointegration test also suggests that there are no cointegrating vec-
tors among observed variables, which means that there is no long run relationship
between them. The Johansen cointegration test was used to examine the existence
of cointegration for the two forms of cointegration: (1) a model with constant in
cointegration equation (CE), but without a constant or a trend in VAR and (2) a
model with constant in CE and VAR without trends. Since the observed variables
behaved similarly, we decided to test only the models with and without constant.
Models with trend are excluded from testing, since both variables have similar
movements that do not indicate the existence of a linear trend. In neither model



can the maximum eigenvalue or trace statistics reject the null hypotheses for the 1 1 9
number of cointegrating vectors equal to zero. Test results are shown in table 1.*

The impact of FDI on the stock market is not evident in the long run. Moreover,
as theoretically argued earlier, one of the main channels through which a long-
term impact of FDI inflows on the stock market takes place is the impact of FDI
on economic growth. However, since there is no evidence of the existence of a
long-term relationship between these variables in Croatia, the question of the va-
lidity of any long-term relationship between FDI and Croatian stock market ari-
ses. If there is no positive impact of FDI on economic growth, and, as we mentio-
ned in the literature review, this relation has not yet been empirically proven for
Croatia, then that could explain the absence of any positive effect of FDI on capi-
tal markets in the long run. However, as mentioned earlier, one should bear in
mind that there are other possible explanations for the lack of a long-term rela-
tionship between the variables in question since economic growth is not the only
channel through which FDI can impact the stock market in the long run.
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4.2 ESTIMATION OF THE SHORT-TERM RELATIONSHIP BETWEEN STOCK
MARKET AND FDI (VAR APPROACH)

The second part of the empirical analysis is based on estimation of the short-term

relationship between the stock market and FDI in Croatia. In this part, we assume

reverse causality, i.e. we assume that signals from the stock market influence in-

vestors’ decisions and therefore FDI stock in the short run.
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Based on the results of an ADF unit root test, vector of dependent variables Z, is
set in accordance with equation (2) shown in the methodological review. Both va-
riables are expressed in logarithms and are differentiated prior to the analysis, and
can therefore be taken as approximations of the growth rates. In accordance with
Cholesky ordering, restrictions are set so that the variable A/lnFDI does not in-
fluence the variable AlnVOLUME in the first period, but AlnVOLUME can influ-
ence AInFDI even in the first period. Such restrictions are in accordance with our
theoretical arguments. Also, a dummy variable DUMMY (equals 1 in 2007:Q1, 0
otherwise) has been added to the model based on AIC and SIC information crite-
ria in order to correct for the non-normality of residual distribution. A period co-
vered with the dummy variable could be closely related to the privatization pro-
cess of the Croatian oil company INA, which occurred at the end of 2006. Priva-
tization was carried out through the initial public offering of company stocks,
which boosted the trade on ZSE.

The model includes three lags, which has been determined based on the minimi-
zation of the information criteria. The stability of the model has also been tested

*We should point out several issues regarding optimal lag length of the estimated model. Namely, we based
our analysis on Hannan-Quinn (HQ) information criterion. Both HQ and Schwarz information criterion (SIC)
indicated one lag as optimal in a model. However, Akaike information criterion (AIC) points to either eight or
four lags as optimal in a model. Choosing different number of lags changes results significantly.
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and the test has shown that there are no roots of the characteristic polynomial out-
side the unit circle; hence the model satisfies the stability condition. The diagno-
stic verification of the model leads to the conclusion that it satisfies all assumptions
about the distribution of error terms. The tests for autocorrelation, heteroskedasti-
city and normality of residuals for the VAR model are presented in table 2.

TABLE 2
Diagnostic testing for violations of the assumptions of residuals distribution
(p-values in parentheses)

Portmanteau test LM test for Residual White heteroskedasticity

for autocorrelation  autocorrelation normality test test (with cross terms)
VAR model

Lag 1 (NA¥) Lag1(0.52) Skewness (0.51) Joint test (0.26)

Lag 4 (0.08) Lag 4(0.61) Kurtosis (0.56)

Lag 8 (0.06) Lag 8 (0.20) Jarque-Bera (0.64)

Lag 12 (0.25) Lag 12 (0.84)

*The test is valid only for lag lengths larger than the VAR lag order.

Table 3 presents the variance decomposition, and results point to two conclusions.
First, the variance of AInVOLUME is completely explained by its own movements
(more than 90 per cent of variation). A stable structure of the variance is achieved
after only three quarters, which does not change significantly even after two years
(eight quarters). Such results should not be surprising. Stock trade is characterized
by high volatility and persistence (autocorrelation) which is associated with ex-
pectations of investors in the stock market. The fact that AlnVOLUME explains al-
most 100 per cent of its own variation in the first three periods also supports these
conclusions.

TABLE 3
Variance decomposition of trade volume and FDI (in %)

Variance decomposition of AInVOLUME

Variance period (quarters) VOLUME FDI
1 100.0 0.0
2 99.9 0.1
4 93.2 6.8
8 93.0 7.0
Variance decomposition of AInFDI
Variance period (quarters) VOLUME FDI
1 16.1 83.9
2 17.4 82.6
4 30.9 69.1
8 323 67.7




Second, unlike the previous scenario, FDI is fairly influenced by movements in
the stock market. Particularly, 4/nVOLUME explains 32 per cent of A/nFDI varia-
tion after two years. However, the stock market explains less than 25 per cent of
variation in FDI in the first three quarters, but after that it becomes more impor-
tant and explains around 30 and 33 per cent of variation in FDI. These results in-
dicate that investors’ decisions to invest abroad are not impulsive, because of an
evident lag in variance decomposition. However, events on the stock market are
an important indicator for foreign investors, since the stock market can explain
around one third of the variation in FDI stock. In order to determine the nature of
a reaction of FDI to shocks in the stock market, impulse response functions are
analysed.

Impulse response functions confirm previous findings. From graph 2, panel (a), it
is obvious that a unit shock in the stock market leads to a positive reaction in FDI
in the first quarter. However, in addition to the positive reaction in the first quar-
ter, there is a strong FDI reaction even after three and four quarters which con-
firms evidence from variance decomposition. Again, results confirm the conten-
tion that investors’ decisions are not impulsive, but there is a lag between a shock
occurrence and FDI reaction. After one year, reaction weakens and becomes insi-
gnificant. There is also a short-term impact of FDI on Croatian stock market
(graph 2, panel (b)), which is statistically significant only in the fourth quarter
after the occurrence of a shock. However, the response instantly fades and is not
particularly strong.

GRAPH 2
Impulse response function — response to one standard deviation

a) Response of AinFDI to AlnVOLUME b) Response of AlnVOLUME to AlnFDI
.08 4
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04 | 24

.02 4

.00 O F———

-.02 4 -1

-.04 : -2

Based on the results obtained, it is plausible that there is a short-term connection
between the stock market and FDI in Croatia. Stock market trade volume explains
a high proportion of FDI variance (32 per cent after two years) and FDI reacts
strongly and persistently to a shock from the stock market. Based on these fin-
dings it can be concluded that the domestic stock market plays an important role
in informing foreign investors, i.e. that it is an important indicator of market
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vitality and the investment climate in Croatia. Through this channel, developments
on the stock market are transferred to investment decisions in the short run.

5 CONCLUSION

Economic theory suggests bidirectional causality between foreign direct in-
vestment and stock market movements, but the direction of the relation varies in
different time frames. In the short run, positive trends in stock markets can serve
as an indicator of the vitality of the market, favourable investment climate and the
country’s openness to foreign investment. Therefore, movements in stock markets
directly affect the amount of FDI in the short run. In the long run, however, the di-
rection of causality is reversed. Namely, if FDI encourages rapid technological
progress and economic growth through the transfer of know-how and technology,
then it indirectly affects the growth of stock markets as well. Other explanations
are based on the assumption that the presence of FDI inflows encourages policy
makers to adopt market-friendly regulations and increases the confidence of inve-
stors. That further increases the number of investors and encourages the deve-
lopment and the volume of trade on domestic stock markets. However, the exact
direction of the connection is unknown for most countries and must therefore be
directly investigated.

This paper examines the case of Croatia. The basic hypothesis of the paper was
that, in the short run, movement on the Croatian stock market, measured by tra-
ding volume, positively affects FDI stock in Croatia. In the long run however, the
growth of FDI positively influences the stock market, i.e. trading volume. In order
to investigate the long term relationship, both Engle-Granger and Johansen coin-
tegration approaches were used, while the short term dynamics was analyzed
using a two-variable VAR model. The results do not indicate a long term rela-
tionship between FDI and stock market in Croatia. However, they may not be
surprising in this particular case, although they deviate from theoretically backed
expectations. In fact, one of the premises for the existence of a long-term connec-
tion between FDI and the stock market is an existing significant influence of FDI
on domestic economic growth. Given that previous research for Croatia and other
transition countries (Mencinger, 2003; Simurina, 2006; Bogdan, 2009) failed to
confirm a significant relationship between FDI and economic growth, this could
represent an obstacle to the mentioned channel of FDI impact on the Croatian
stock market. However, as noted, economic growth is not the only determinant of
FDI impact on the movement of the domestic stock market. Therefore, it is not
easy to give a precise explanation for this finding, which remains an interesting
topic for future research.

In the short run, however, stock market proved to be an important determinant of
FDI. It explains about 30 per cent of variation in FDI during first eight quarters,
although the initial impact is much less pronounced. Moreover, FDI significantly
reacts to a shock in the stock market, but with a pronounced lag, i.e. the reaction



is positive in the first, third and fourth quarter after the shock occurs. The results 1 23
obtained are thus consistent in the short run with theoretical assumptions and

prove that stock market movements are an important short-term determinant of

FDI in Croatia. The observed lag can be explained by the long term character of

FDI decisions, which is also in compliance with theoretical assumptions.
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The main contribution of this paper is an additional step towards the clarification
of the so far rather unclear relationship between FDI and the stock market in Cro-
atia, as well as of their characteristics and determinants both in long and short run.
The research proceeds from accepted theoretical assumptions, and thus represents
mainly a contribution in terms of empirical research. However, the confirmation
of the existence of a short-term connection and the inability to prove long-term
causality between the stock market and FDI in Croatia can also be useful to policy
makers and financial investors in the decision making process.
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