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Introduction

The stock market is an essential part of the financial market that helps to redistribute fin-
ancial resources among different economic subjects efficiently. In a modern economy, there
are not only companies and various funds among direct and indirect stock market players
but also an increasing number of individual players, therefore a considerable attention is
paid to evolution of this market.

Aggregated stock prices indices help to represent the situation on the entire stock market
and to track changes on the market. Stock prices are a subject of frequent fluctuations on the
market, and both measurable quantitative (microeconomic, macroeconomic, exchange indic-
ators of foreign countries, etc.) and ungrounded qualitative (social, psychological, political
and others) factors determine their volatility. Various researches address this issue (Pyeman,
Ahmad 2009; Ratneswary, Rasiah 2010; Filis 2010; Panetta 2002; Pilinkus 2010; Laskiené,
Pekarskiené 2007; Humpe, Macmillan 2009; Wang, Lim 2010; Ibrahim 2011; Hosseini et al.
2011; Maysami et al. 2004; Buyuksalvarci 2010; and others).

If stock prices accurately reflect fundamental economic trends, then there should
be a strong relationship between these price indices and economic activity indicators
(Maysami et al. 2004). This hypothesis was addressed in a variety of scientific researches over
more than three last decades. The researches were targeted at finding out whether:

- the stock market stimulates the economic growth of the country;

- the economic growth of the country invokes the stock market activity;

- there exists a causal interrelationship between them.

The empirical literature confirms that the behaviour of financial markets contain strong
predictive power to country’s economic development: rising stock prices indicate positive
expectations of investors and potential economic growth while falling stock indices point
to deteriorating performance of individual company or the entire economy and weakening
prospects. Changes on the stock market affect not only the domestic trade, but are import-
ant factors in attracting foreign and institutional investors. Investors are interested in the
stock market due to higher investment returns than in the money market. However, given
the wide range of macroeconomic indicators, which describe the different regions, sectors,
or companies investors consider it to be difficult to classify the individual sets of variables.
Therefore, specific indices that reflect the region or the sector and their dynamics and mag-
nitude are created. Wang and Lim (2010), Pyeman and Ahmad (2009), Maysami et al.(2004)
emphasise that depending on sectoral peculiarities, the stock prices indices may be affected
by different economic indicators. Moreover, their impact also depends on the country’s fiscal
and monetary policy (Chatziantoniou et al. 2013; Yartey 2010; Maysami, Sim 2001, 2002),
maturity of the stock market, economic development level and other relevant parameters.
Investigating the relationship between the country’s macroeconomic factors and stock prices,
by far most attention was paid to a well-developed securities market: USA (Shanken, Wein-
stein 1990), Great Britain (Morelli 2002), Japan (Hamao 1988; Mukherjee, Naka 1995), Italy
(Panetta 2002), Spain (Martinez, Rubio 1989), France (Martinez 1999) and others. However,
the economic role of stock markets in relatively small open dynamically developing countries
is less clear. Specifically, how do less developed markets respond to changes in their funda-
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mental economic variables, compared with the well-developed and more efficient markets?
The Baltic countries is that example of small open emerging economy in such cases: their
economy has become much more related to the other economies, as international trade has
expanded and financial integration with the rest of the world has deepened. Threrefore there
is evidence that existing links, for example, stock prices of stock markets, may have become
more important in the last few years.

This paper contributes to the literature by assessing the relationship between the mac-
roeconomic indicators and stock price indices of OMX Baltic security market, which is
relatively undeveloped. Key macroeconomic indicators of Lithuania, Latvia and Estonia
which reflect the state of the countries’ economy and its variation, were chosen. They are
also accounted in all three countries, can be easily found in databases, their analogues are
calculated in other countries and are also recommended by foreign and Lithuanian scient-
ists. The analysis is also enriched with selected global indicators, which are relevant to the
economic development of the Baltic countries. This makes the research topical - there are
no published articles of this kind to authors’ knowledge. Since the available quarterly data
series are a little short, we have restricted ourselves to linear and log-linear models. When
specifying these models, it was extremely important to determine the most explanatory
factors - their influence on the created models statistically is defined by an appropriate
significance level. In addition, the relationship between the stock market sector activity
level and the macroeconomic factors may occur with a time lag. Therefore, it was also
crucial to evaluate the selected macroeconomic indicators with the strongest effects on the
examined indices over time. The paper concludes that the above mentioned assumption
that the same economic indicators differently affect stock price indices of the individual
economic sectors is confirmed by performed econometric analysis of OMX Baltic security
market. The models make it possible to quantify the impact of the Baltic macroeconomic
and selected global economic indicators on individual OMX Baltic securities market sec-
toral stock price indices. It provides additional opportunities for investors who are shaping
their portfolio taking into account the macroeconomic forecasts.

The paper consists of 5 sections: introduction, econometric modelling of the stock prices
peculiarities, primary specification of the models, analysis of results and conclusions.

The following section discusses the key aspects of stock prices econometric modelling:
including the empirical econometric models of stock prices of various financial markets and
assumptions used to construct those models. The section also includes an overview of specific
literature on the hypotheses of the stock market and macroeconomic processes relationship.

In the second section, the series of economic indicators under consideration are concret-
ised, and the methodology of the primary data analysis and specification of the economic
model is described.

The third section deals with regression models of sectoral stock price indices of the Baltic
countries. The statistically most significant factors for the development of an individual sector
of the economy are distinguished based on the research results of an individual sector’s stock
index. The section also discusses economic interpretations of defined regression relationship.

In the final section conclusions about the model accuracy and prognosis probabilities
are presented.
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1. Peculiarities of stock price indices macroeconometric modelling

The goal of applied analysis of the stock market indices is to choose a criterion that would
allow to determine whether the investment into individual stock emission is attractive. This
is a challenge, that requires a thorough analysis. The key findings from the related research
survey are briefly presented in Table 1.

Table 1. Factors influencing stock prices of individual companies

Reaction Factors

Impact of stock exchange

conditions on stock indices Requirements to listing and membership, etc.

Fiscal policy: domestic/foreign debt of the state,
unemployment level, inflation, revenues and expenditure
of the national budget, etc.

Macroeconomic effect on

stock indices Monetary policy: government securities, interest of fixed

deposits and loans, monetary base, etc.

Other factors: GDP, direct foreign investments,
balance of international investments, etc.

Interest for stock, dividends, competitiveness of

an enterprise, assortment structure and realization
Microeconomic effect on stock  tendencies, profitability indicators, composition of
prices of enterprises enterprise resources and liquidity (property structure),

structure of enterprise capital (structure of financial

sources), and others.

Economic processes

Impact of other exchange

. L Stock market indices of foreign countries, etc.
evolution on stock indices

Effect of political decisions on

stock indices Government change, elections, political discrepancy;, etc.

Political
conditions

Impact of expectations and
rumors on prices and indices
of individual stocks

Comments of competent persons in the mass media,
social disturbances, strikes, etc.

Expectations/
rumors

As shown in the Table 1, stock markets are affected by a number of factors. There are no
possibilities for econometricians to find out their complex effect due to limited data series,
therefore it is of special importance to select the primary quantitative factors.

1.1. Methods and models

The first theoretical investigations in this area were performed more than 30 years ago in
the works of Fama and Schwert, Nelson also Jaffe and Mandelker, Ross (see Maysami et al.
2004). The researches conclude that capital markets can play a pivotal role in the economic
financial sector of every country and can stimulate economic growth and prosperity, provided
a basis to develop econometric models of various stock prices and to make deeper analysis
of economic processes. Statistical stock indices were selected as characteristic features of
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the stock market state and its alteration tendencies, and macroeconomic indicators were
treated as statistical indicators used for the assessment of the general economic condition of
a country in a certain time period.

Poon and Taylor (1991) (UK), Hondroyiannis and Papapetrou (2001) (Greece), Ibrahim
(2011) (Thailand), Nasseh and Strauss (2000) (France; Italy; Netherlands; Switzerland; UK;
Germany), Maysami and Sim (2002) (Hong Kong and Singapore), Maysami and Koh (2000)
(Singapore), Ratneswary and Rasiah (2010) (Malaysia), Hosseini et al. (2011) (China and
India), Humpe and Macmillan (2009) (USA and Japan), Filis (2010) (Greece), Ratanapakorn
and Sharma (2007) (USA), Buyuksalvarci (2010) (Turkey), Laskiené and Pekarskiené (2007)
(Lithuania), Hsing ir Hsieh (2012) (Poland) explored long-run connections between mac-
roeconomic indicators and stock price indices in the stock markets of the advanced and
developing countries. In those works, there is a strong interrelationship between macroeco-
nomic indicators and general indices reflecting the stock market state. In 2004, Maysami et al.
analyzed relations between macroeconomic indicators and sectoral Singapore indices, while
in 2009, Pyeman and Ahmad (2009) explored them in the case of Malaysia.

In the assessment of the impact of macroeconomic processes on the stock market, priorities
of models in those works are most often not indicated, because the aims of research and data
selection abilities are not comparable. Basing on the financial market research information
in the works that came into our view, we can state that, to explain stock indices dependen-
cies, the following statistical models and methods were used: Vector error correction model
(VECM), Vector autoregression model (VAR), Granger causality test, Johansen and Juselius
cointegration test, general correlation - regression analysis methods. In many aforementioned
works, the authors recommended extending research models in the following aspects:

- to include new, not considered macroeconomic and sector economy indicators of a
country (Pyeman, Ahmad 2009; Ratneswary, Rasiah 2010; Filis 2010; Panetta 2002;
Maysami et al. 2004; Wang, Lim 2010);

- to estimate the impact of macroeconomic indicators with respect to varying stock
indices, i.e. to distinguish coincident, lagging and precautionary behind indicators
(Pilinkus 2010; Pyeman, Ahmad 2009);

- to choose different research periods, to classify them according to economics tenden-
cies: stagnation, upswing, wars and others (Dubinskas, Stunguriené 2010; Laskiené,
Pekarskiené 2007; Humpe, Macmillan 2009; Pyeman, Ahmad 2009; Ratneswary, Rasiah
2010; Nikkinen et al. 2012);

- to analyze stock market indices according to criteria such as monetary and fiscal
policy, capitalization and geographical expansion, i.e. of individual states, state unions,
regions, sectors, specialization types and other (Chatziantoniou et al. 2013; Humpe,
Macmillan 2009; Wang, Lim 2010; Ibrahim 2011; Hosseini ef al. 2011; Maysami et al.
2004; Buyuksalvarci 2010; Nikkinen et al. 2012; Wonga, Govindaraju 2012).

Thus, the review of econometric researches testifies that stock markets are strongly influ-
enced by macroeconomic developments, however, this relation depends on peculiarities of
the market. Models, formed for the specific countries, can be unfit for market prognosis of
the other country, especially in the case of dynamically developing small open economies.
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1.2. Hypotheses on dependencies of the stock market
and macroeconomic processes

Indicators that enable rendering the stock market state and its change tendencies are sta-
tistical stock indices aggregating stock prices of separate firms. Stock prices are constantly
changing in the market, many factors determine instability: both measurable quantitative
factors (microeconomic, macroeconomic, exchange indicators of foreign countries, etc.) and
ungrounded qualitative factors (social, psychological, political and others). The assessment
of the influence of the country’s macroeconomic processes on stock indices changes using
the intuitive finance theory hypotheses on dependencies of the above economic processes is
described in various articles:

A negative connection between the interest rate and stock price

Causes:

1. Interest rates can affect the level of enterprise profit which, in turn, affects the price
that the investors are ready to pay for a stock, based on the expectations of high di-
vidend payment in the future. The majority of companies finance the acquisition of
their capital equipment and inventory via loans. The fall in the interest rate decreases
the borrowing expenses, thus promoting enterprises to expand. This fact stimulates
the positive effect on future expectations of enterprise profit.

2. A large number of stocks most frequently is acquired by means of borrowed money,
therefore an increase in the interest rate raises the price of securities bargains. Investors
expect a higher rate of return even before investing, so that the investment would pay
back. High investment prices decrease the demand for stocks as well as their price
thereby (Pearce, Roley 1983).

Therefore, the interest rate is one of the most important factors that influence stock prices.
Ratanapakorn and Sharma (2007) have explored the dependence of the USA stock prices on
the interest rate in the period of 1975-1999 and obtained a strong negative relationship as well.

A negative relationship between inflation and stock price

Causes: an increasing inflation level may compel to take more drastic measures of the
monetary policy, which, in turn, increases the nominal non-risky rate of interest and thereby
raises the discount rate. The effect of a high discount rate will not necessarily be neutralised
by increasing cash flows, appearing due to a higher inflation, because cash flows, as usual,
do not grow at the same rate as inflation.

The results of many investigations have shown a adverse relationship between inflation
and stock price: Fama (1981), Geske and Roll (1983), Chen et al. (1986), Pearce and Roley
(1983), Mukherjee and Naka (1995), Humpe and Macmillan (2009), Hsing and Hsieh (2012).
However, the contradictory results have been obtained in financial markets of India and
China (Hosseini et al. 2011).

A relation between exchange rates, exports and stock price

Chandran and Rasiah (2013) have found evidence that export has impact on the firm’s
performance but this relation is not single-valued and may be different in individual markets.
Causes: currency depreciation allows an increase in demand for export and augmentation of
monetary flows to a country (under the assumption that the demand for export is relatively
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flexible). The growth of demand for export will raise the level of the stock market by showing
that the payback of the stock market positively correlates with varying currency exchange rates
(Mukherjee, Naka 1995; Ratanapakorn, Sharma 2007). However, if currency consolidation is
expected, then the market becomes more attractive for investment. The impact of changes in
currency exchange rates on economics for the most part depends on the level of international
trade and trade balance. A negative relation was found in Turkey’s (Buyuksalvarci 2010) and
Poland’s (Hsing, Hsieh 2012) financial markets.

A positive relationship between industrial production volume and stock price

Causes:

1. Tainer suggests that the industrial production index is pro—cyclical, i.e. it rises during
economic expansion and falls during recession (see Maysami et al. 2004). The growth
of industrial production is a token of economic uprising, therefore, the index is used
as an indicator of economics.

2. Geske and Roll (1983), Ratanapakorn and Sharma (2007), Humpe and Macmillan
(2009) have made a hypothesis of the positive relationship, indicating that with the
growth of industrial production volume, flows of enterprise money are also increasing
respectively, which promotes investors to acquire stocks, their demand is increasing
and stock indices are growing as well.

Conclusions of Chen et al. (1986) state that, based on the USA stock portfolio, the growth
of industrial production is a significant factor that explains the uprise of stock prices. Fama
(1981) has established previously that the speed of industrial growth has a strong link with
securities payback.

Relationship between money supply and stock price

Causes: The growth rates of the money supply (M2) affects the overall economy and,
therefore, the stock price growth is expected. M2 money growth increases the liquidity of
the securities, thus increasing the stock price due to the increasing demand for them. Hsing
and Hsieh (2012), Ariff et al. (2012), Bilson et al. (2001), Ratanapakorn and Sharma (2007),
Humpe and Macmillan (2009), Hosseini et al. (2011) have found a strong correlation between
those two variables empirically. However, according to Mukherjee and Naka (1995), the
impact of the money supply on securities prices is ambiguous. Increase in the money supply
leads to inflation and may increase the discount rate, as well as a consequent reduction of
stock prices (Fama 1981), thus showing a negative correlation.

A positive relationship between GDP and stock price

Causes: GDP is a robust factor that predetermines changes in the financial market (Glen
2002; Bilson et al. 2001; Ritter 2005; Hsing, Hsieh 2012; Miller, Ratti 2009). With the growth
of the gross domestic product, the activity of the stock market also increases, because the
residents get higher income and the economic - financial results of issuers become better.
This fact increases the stock attractiveness of enterprises both of local and foreign investors,
and potential opportunities for investment become better, too. With an increase of demand
for stocks, their holders are interested in selling them for a higher price. Thus the stock
price is increasing and, in turn, indices of stocks are growing as well. With the help of VAR
methodology, Gjerde and Sattem (1999) have considered financial markets of several coun-
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tries (Canada, Australia, Sweden and Norway) and have drawn a conclusion that economic
activities have a positive impact on the securities market, but they attracted attention to the
fact that the stock market reacts to GDP changes with delay.

A negative relationship between gold price and stock prices

Causes: in the global market gold is considered as an alternative investment product de-
pendent on estimated returns (Buyuksalvarci 2010). Its prices tend to considerably bounce
when the global economy faces serious economic, political and geopolitical risks. Also, it
is commonly used for protection against unreasonable fear or panic, because unlike other
types of assets, gold does not provide any additional income. Meanwhile, the stocks promise
dividends, bonds have coupons, houses provide lease revenue, etc.

A negative relationship between unemployment and stock prices

Causes: Unemployment is regarded as one of the most important and the most common
macro—economic problems of the country. Unemployment level rises when the economy
is in recession, and it decreases rapidly when economy is growing. With an increase of un-
employment, enterprise investments are decreasing as well as the real income of employed,
therefore the opportunity for saving and investing also decreases, — the available savings are
meant for consumption (Rafael, Tvaronaviciené 2005).

A negative connection between oil price and stock price

Jones and Kaul (1996) and Sadorsky (1999) have explored the relation between oil and
stock prices. All of them have drawn a conclusion that changes in oil prices is and important
factor that decide a change in return of the securities market.

Causes: Oil prices can influence the general stock market both directly and indirectly.
The direct negative impact can be explained by the fact that certain shifts of the increasing
oil prices arouse some uncertainty in financial markets, which, in turn, can invoke a decrease
in stock prices. The indirect negative effect of higher oil prices can be considered as a factor
that determines a lower production level and a higher inflation level. The negative relation
between oil prices and stock return is also documented by Gjerde and Sattem (1999) in the
stock market of Norway, by Ciner (2001), and O’Neill et al. (2008), Sadorsky (1999), Buyuk-
salvarci (2010) in Turkey, by Hosseini et al. (2011) in India (positive relationship was found
in China stock market).

The results of the above mentioned researches of conjugate relations in different finan-
cial markets of the world are very helpful when specifying more complex vector regression
models of the Baltic countries’ stock markets. It is likely the interrelationship of stock prices
and macroeconomic indicators in this region is similar to that in the developed markets.

2. Econometric model selection and primary specification
of sectoral stock price indices

On the basis of the stock price econometric models, created by researchers in Lithuania and
abroad, their assumptions and economic hypotheses, a statistical model of the dependence
of the Baltic countries sectoral stock price indices on the Baltic macroeconomic indicators
and global variables is constructed.
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2.1. Statistical data

As far as modern aspirations of the three Baltic countries for economic and political integra-
tion are similar, their stock exchanges have formed a common OMX Baltic securities market
in order to diminish differences between securities of Lithuania, Estonia and Latvia, and to
facilitate the trade by securities. Consequently, there is evidence that stock prices of the new
emerging stock market have become more important in the last few years.

The research objectives of this work are sectoral indices of the OMX Baltic stock prices
in the securities market (10 indices). Prices of enterprices’ stocks are included automatically
and number of enterprices in them can vary. A descriptive statistics of quarterly changes
(percent) in the period of the years 2000-2011 is shown in Table 2.

Also, Table 2 shows the volume of the sectors in 2011, which gives a measure of how
developed are countries’ sectors in the Baltic market. As shown, in 2011 the Baltic securities
market amounted to 77 companies. Most of the companies were in Industrials, Consumer
Discretionary, and Consumer Staples sectors. These three sectors accounted for 63.6% of the
total market companies. The Baltic stock market enterprises in sectors in 2011 are listed in
Appendix of this article.

Table 2. Descriptive statistics of sectoral stock price indices change in a quarter (percent) from 2000 to
2011 and the size of the Baltic stock market sector by the number of enterprises in 2011

Name of The number of enterprises in the Marki
the sectoral market ofaIl;lcllg)% Mean Std Min  Max
index (GICS Baltic Dev

. . i i i ia change
classification?) countries Lithuania Latvia Estonia g

Energy 3 1 2 Y, 279 1323 -3317 3123
Materials 5 1 4 Y, 233 1872 -4135 51.07
Industrials 19 6 9 Y, 2.54 17.51 -42.24 48.52
g?;i:g;ary 16 7 4 5 Y, 428 17.33 -50.79 4537
Consumer Staples 14 8 5 Y, 240 12.67 -42.43 29.00
Health Care 5 0 5 Y, 746 1879 -57.97 60.97
Financials 6 3 1 2 Y, 438 18.66 -65.24 36.57
ITr;fc‘;fI‘l‘é‘i‘;g‘ 1 0 1 0 Y, 336 37.15 —41.41 203.26
g:ﬁf;’municaﬁ"n 1 1 0 0 Y, 016 10.54 -27.96 17.09
Utilities 7 5 1 1 Y, 448 17.04 -3217 50.19
Total 77 32 32 13

Source: OMX Baltic security market data (2011), calculations by authors.

Based on the experience in this area (see the review of references in section 2), 23 variables
were selected in order to form regression models, the quarterly data for their calculation were
taken from Eurostat and financial terminal of the Web bases. To avoid seasonal effect, under

! Global Industry Classification Standard.
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the present possibilities, seasonally adjusted series were used (seasonally adjusted observations
of those indicators are submitted by the official statistics). Percentage of quarterly changes
of several common macroeconomic indicators of the Baltic countries (Lithuania, Latvia and
Estonia) as well as of some indicators that illustrate global markets have been analyzed as
independent variables. Descriptive statistics of the relevant time series is presented in Table 3.

Table 3. Descriptive statistics of quarterly changes (percent) in the economic indicators that define factors
from 2000 to 2011

Description of economic indicator Izﬁiacri;:r Mean StdDev  Min Max
Government loans (EUR mio) X 3.70 13.68 -13.66 59.44
Government consolidated gross debt (EUR mio) X, 3.62 6.47 -530  30.03
Foreign official reserves (including gold)* X5 3.09 8.39 -35.74 2443
Gross domestic product 2 X, 2.87 9.61 -20.10 1845
The volume of exports? X 3.48 8.88 -24.02 22.85
The volume of imports? X 3.66 11.07  -31.28 22.14
Net national disposable income? X, 2.92 10.41 -21.15  18.90
Gross national disposable income? X 3.22 11.62  -2431 21.31
Gross savings and GDP ratio® X 3.60 3.53 -4.04 1166
Gross savings® X0 6.29 23.52 -34.34 48.72
Expenditure on fixed capital formation* X, 2.89 11.09  -36.35 31.34
Current transfers, receivable X, 3.99 10.96 -18.40 36.73
Money supply’ X5 3.76 9.95 -13.58  50.29
The inter-bank lending rate of interest (3 month) X4 0.25 2417  -67.52  90.45
Consumer price index X5 1.00 1.10 -0.89 435
Construction volume index X6 10.16 3856  -5291 76.07

0,
E?_gze}grlfgﬁeg; 2:;" X, 0.66 1313 -1578 4749
The index of the active number of employees Xig -0.01 1.92 -484  3.86
Ef;:ii’;gfsifoﬁumber of employees Xy 355 073 628  1.02
e e f e e ofemploys
Oil price (Brent type, USD per barrel) X5 4.67 17.42  -5891 47.42
Gold price (USD/ounce) X 3.85 5.58 -6.58  14.22
USD/EUR exchange rate X5 0.77 4.50 -12.43 737

Source: Eurostat database data (2011), calculations by authors.

By the way, some factors (other market indices of Poland, Hungary and etc.) have been
examined which are not shown in Table 3. Since they were not statistically significant they
are not mentioned in this work.

2 Calculated at the end of the period, EUR mio.
3 Calculated at current prices, EUR mio.

* Seasonally adjusted time series.
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2.2. Formation of a linear regression model

Due to the sheer number of factors and shortness of the existing time series, statistical model
development involved three stages. Initially, an exploratory analysis was made, which aims to
select the most informative factors and their lags. At this stage, the Y(f) contacts with each X(#)
factor separately are investigated, and the significance of the linear regression model is evaluated:

4
Ye(t)=a+ Y BX;(t—i)+e(t), t={,2, .., 48} j={L2, .., 23} k={L,2, ..., 10}.
i=0

In the next stage, a general model is composed for each group index change:

42
Vi) =a+ > B X;(t—i)+et), t={1,2 ..., 48}, k={12, ..., 10}.
i=0 j=1

When identifying it by the least squares method, we evaluate only these coefficients at
those factors which were recognised as statistically significant in the first stage of modelling
(p-value does not exceed 0.05), while the rest coeflicients are equalised to zero. Afterwards,
the significance of regressors in the general model was defined and insignificant factors were
successively eliminated one-by-one from the model.

After testing the above mentioned random errors by statistical hypotheses verification,

assumptions of homoscedasticity were not rejected, maybe due to the shortness of the series
(Table 4).

Table 4. Homoscedasticity of the stock price sectoral indice models: p-value of Breusch - Pagan test

Y, (1) Y, (1) Y5(1) Y, (1) Y4(t) Y (1) Y, (1) Yq(t) Yo(2) Y,,(t)
(0.050) (0.054) (0.052) (0.058) (0.055) (0.051) (0.054) (0.060) (0.061) (0.053)

However, after leaving only statistically significant factors, large number of parameters
remained in equations in terms of having in index the length of the series (48). In order to
increase the stability of models, forward and backward procedures were applied in the third
stage. With their help we strove to select the most informative factors and to reduce the
number of coefficients estimated in model up to 7.

3. Investigation of results of sectoral stock price
indices modelling

Regression equations of sectoral indices dependencies allows us to identify the key mac-
roeconomic and global indicators, that statistically significantly affect fluctuations of the
securities market and to quantify their impact on the stock price indices corresponding to
different sectors of the economy. The conventional model specification tests do not indicate
specification problems. The comparison of the regression model accuracy with the autore-
gressive investigation results, obtained in the Uzdanavic¢iaité, Rudzkis (2011) paper, testifies
that the values of model statistics R? in the latter work did not achieve 0.5, while the values
of statistics presented in Table 5 amounted to 0.77-0.96.
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Table 5. Accuracy of the stock price sectoral indice models: the values of statistics R2

V() Yy Yy Y0 YD) YD) Y YD) Y0
0.8019 0.8695 0.9663 0.9396 0.8842 0.8695 0.8370 0.8596 0.8517

0
0.7687

The studies have corroborated a large impact of macroeconomic factors on the stock
price sectoral indices of all the Baltic countries. The equations of Y(t) regression models,
identified using the quarterly data of 2000-2011, — X(#) independent economic indicators,
their estimated coefficients and significance levels (p-value values are presented in brackets)
are shown in Table 6.

Table 6. Investigation results of regression models of sectoral stock price indices

Y(t)  Intercept X, X,(1) X, X,,(t) X,(t-1)  X,,(t-1)
_ 23.11 1.78 -4.39 -0.24 -1.76 0.86 -0.99
1 (0.0008)  (0.0007)  (0.0003)  (0.0252)  (0.0004)  (0.0067)  (0.0152)
Intercept X,,(H) X,(9) X, X,(t-1) X5() X5(t-1)
Y,(t) 0.45 2.94 3.02 -5.91 8.68 -13.48 1.55
0.0358 0.0284 0.0200 0.0106 0.0477 0.0588 0.0576
( ) ( ) ( ) ( ) ( ) ( ) ( )
Intercept X, (- 1) X,(8) X0 X0 X5 X,,(t)
Y,(t) 56.36 2.82 -4.59 5.47 -5.76 -17.73 -2.86
0.0110 0.0255 0.0355 0.0211 0.0083 0.0128 0.0235
( ) ( ) ( ) ( ) ( ) ( ) ( )
X, (0 X,(0) X0 X (t-1) X,(0) X,5(t) X,,(1)
Y, (t) 3.02 -3.91 -0.44 -1.43 14.08 -17.59 -2.28
0.0014 0.0084 0.0331 0.0273 0.0147 0.0018 0.0033
( ) ( ) ( ) ) ( ) ( ) )
Intercept X,(0) X (t-1) X,5(0) Xp(t-1)
Y4(t) 0.10 -2.87 -0.62 -7.07 -0.95
(0.0482)  (0.0390)  (0.0915)  (0.0260)  (0.0524)
Intercept X,5(8) X,(8) Xo(t-1)  X5(t-1) X,,(1) X5(t-1)
Y,(t) 0.43 2.36 -3.89 3.99 -17.51 -2.65 1.23
(0.0449)  (0.0589)  (0.0570)  (0.0182)  (0.0127)  (0.0189)  (0.0137)
Intercept X, .(¢t-1) X,(8) X,4(0) X, X,,(8) X, (1)
Y, (t) 0.22 -0.92 -2.82 ~0.44 0.99 -2.18 0.77
(0.0117)  (0.0540)  (0.0398)  (0.0015)  (0.0261)  (0.0011)  (0.0055)
Intercept X,,() X, (0 X5() Xy(t=1) X,6(0) X,
Y(t) -0.24 -1.31 30.76 3.16 0.90 1.27 -2.33
(0.0507)  (0.0260)  (0.0036)  (0.0479)  (0.0322)  (0.0063)  (0.0309)
X,(t-1)  X,(t-1) X, X,,(0) X5 Xat-1)
Yo(t) -0.30 -0.29 7.09 0.03 -6.37 0.48
(0.0324)  (0.0094)  (0.0394)  (0.0196)  (0.0370)  (0.0411)
Intercept  X,,(f) X,,(0) X0 Xt-1)  Xpt-1) X, (t-1)
Y,,(0) 0.08 121 0.78 1.24 9.30 -1.02 -0.45
0.0581)  (0.0117)  (0.0502)  (0.0116)  (0.0252)  (0.0524)  (0.0395)
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Each model was intended to describe the basic dependencies so that the model would be
relatively stable (of low sensitivity to the available data sample removal). It is noteworthy that
in 7 sectors out of 10 there are less than 7 companies, therefore the indices of these sectors
are strongly influenced by the activities of individual companies, and as a result, the accuracy
of respective models is not very high. After receiving additional data, it is needed to perform
a more detailed study of these sectors.

As shown, the developed models accurately described the index behaviour of the particular
Industrials and Consumer Discretionary sectors, which are the most numerous (see Table 2
and Table 1A in Appendix). As was expected, the operation results of individual companies,
which were not reflected in the models, have a lower impact on the average prices of sector
companies, if the sectors are more numerous. The largest errors have been obtained when
modelling the index of Utilities (state—owned enterprises are predominant here), however,
even in this case the model accuracy is quite high. In order to further increase the accuracy
of modelling and to expand prediction abilities, it is necessary to incorporate into models the
data of individual economic activities of a country in addition to macroeconomic variables.
The authors are planning to devote another study to this topic.

The most important indicators to the Energy sector index are the government debt and
price of gold. The impact of the first factor is negative and evident, since the major investment
in the Baltic countries is directed specifically to the field of energy, and the growing public
debt put a limit on these investments. Bonds comprise the largest stock of the public debt,
while loans make up only a small portion of it and are usually taken for specific projects. The
data shows indirectly that they on average have a positive effect on the value of the quoted
companies, because the model coefficient of the government loans variable both of this and
other sector indices is positive. The negative coefficient at the price of gold only confirms the
known rule that the prices of gold and securities generally move in the opposite directions.

The public debt ratio is the most significant factor in the Materials sector index of the model,
followed by government loans, - signs of the coeflicients are the same as those discussed in
the Energy model. Calculations show that another important factor is the USD/EUR exchange
rate — the reasons for this relationship are likely to be part of exports to the dollar area markets.

The most significant factors of the Industrials sector price index are the volume of im-
ports and the inflation rate. Both the corresponding coeflicients are negative which has an
economic sense: both import growth ahead of exports, and a rapid increase in the consumer
price often indicates the problems of production companies.

The most significant factors of the Consumer Discretionary sector price index are the
government loans, the inflation rate, the price of gold, and the national debt. The signs of the
coeflicients are the same as that in the discussed models. This index rather heavily depends
on GDP and the unemployment rate.

The regression model of the Consumer Staples sector price index has only three statistically
significant factors if we apply the critical significance level of 0.05. The model was expanded
by the unemployment rate that was statistically significant only with the critical level 0.1.
The main impact on this sector index is made by inflation and public debt ratios and the
coeflicients of both signs are correct — negative.
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Variations of money amounts and the number of staft in domestic trade (which partly
reflects domestic consumption) have a positive influence on the Health Care sector price
index, while changes in inflation and the price of gold have a negative effect.

As expected, the inter-bank lending rate of interest as well as the factors reflecting global
markets such as the price of gold and oil, are of particular important for the price index in
the model of Financial sector (its impact is negative). The correlation between the latter index
and the price index of the Financial sector is positive.

Information Technology and Telecommunications Services sectors of the OMX Baltic
countries’ securities market have only one company each, therefore the models of stock
price indices of these sectors are of little interest and will not be commented here separately.

The most important variables in the price index model of the Utilities sector are changes
in the official international reserves and in the U.S. dollar exchange rate as well as the infla-
tion index.

Generalizing the investigation results, we see that the impact of the factors considered
on price indices of individual sectors is quite different: the same indicators in one model
is very important and in another it is statistically insignificant, besides, one index it affects
positively while in another it stipulates negative changes. The results provide their impact
depends on size of companies in each sector which is strongly influenced by the activities of
individual companies. After receiving additional data, it is needed to perform a more detailed
study of these sectors.

In the variation of stock indices in Telecommunications and Utilities sectors we can ob-
serve a greater influence of warning indicators in a quarter. The influence of global indicators
(USD/EUR exchange rate, the price of gold and oil) is most observed in the Utilities, Financial,
Health Care, and Industrials sectors while in the rest of them macroeconomic indicators of
the Baltic countries are of particular importance.

The results of the research illustrate that it is worthwhile to go beyond the analysis of the
general OMX Baltic market price index and to model the aforementioned sectoral indices,
in case we have reliable macroeconomic forecasts and application of sector models enables
us to predict the OMX Baltic security market development more accurately.

Conclusions

Macroeconomic indicators of the Baltic countries and the leading global stock exchange
indicators (dollar/euro exchange rate, gold and oil prices) have a significant impact on the
OMX Baltic securities market. In addition, the impact of the same factors on individual
sector indices is quite different. It is therefore reasonable and appropriate to model not only
general, but also sectoral stock market price indices.

The linear regression models have a fairly high level of precision and provide additional
opportunities for investors who are shaping their portfolio taking into account the macroe-
conomic forecasts.

Due to the shortness of the available time series, the influence of several factors was not
reflected in the models. In view of the new data accumulated, the models should be expanded



Technological and Economic Development of Economy, 2014, 20(4): 783-800 797

and updated. One of the ways of improving them is to consider not only macroeconomic
indicators as factors that affect sectoral indices, but also to include statistical data of the re-
spective economic activities. Moreover, in the case of the longer time series, we should apply
a generalised least squares method.
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APPENDIX

Table 1A. The list of enterprises of the Baltic stock market sectors in 2011

Sector name

The list of enterprises belonging to the sector

Energy

Klaipedos nafta, Latvijas kugnieciba, Ventspils nafta

Materials

Olaines kudra, Liepajas metalurgs, Saldus mezrupnieciba,

Talsu mezrupnieciba, Grigiskes

Dvarcioniu keramika, Valmieras stikla skiedra, Jarvevana,
Latvijas tilti, Merko Ehitus, Nordecon, Panevezio statybos trestas,
Harju Elekter, Rigas elektromasinbuves rupnica, Daugavpils
Lokomotivju remonta rupnica, Rigas kugu buvetava,

Tosmares kugubuvetava, Ditton pievadkezu rupnica, City Service,
Lietuvos juru laivininkyste, Limarko laivininkystes Kompani,
Tallink Grupp, Liepajas autobusu parks, Nordeka

Industrials

Rigas autoelektroaparatu rupnica, VEF Radiotehnika RRR,

Kurzemes atslega 1, Klaipedos baldai, Vilniaus baldai, Viisnurk,
Snaige, Baltika, Rigas juvelierizstradajumu rupnica, Utenos trikotazas,
Linas, Olympic Entertainment Group, Ekspress Grupp,

Tallinna Kaubamaja, Apranga, Silvano Fashion Group

Consumer Discretionary

Gubernija, Latvijas balzams, Vilniaus degtine, Agrowill Group,
Grobina, Linas Agro Group, Brivais vilnis, Kurzemes CMAS,
Premia Foods, Pieno zvaigzdes, Rokiskio suris, Siguldas CMAS,
Vilkyskiu pienine, Zemaitijos pienas

Consumer Staples

Grindeks, Latvijas Zoovetapgade, Latvijas Juras medicinas centrs,

Health Care Rigas farmaceitiska fabrika, Olainfarm

Financials Arco Vara, Invalda, Siauliu bankas, Trigon Property Development,
Ukio bankas, VEF

Information Technology =~ SAF Tehnika

Telecommunication TEO LT

Services

Utilities LESTO, Lietuvos energija, Litgrid, Latvijas Gaze, Lietuvos dujos,

Tallinna Vesi, Kauno energija
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