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Abstract: This study aims to examine the impact of certain determinants of
stock prices on the capital market in development, with a special focus on
companies in the Financial and Insurance Activities Sector whose shares are
listed on the Belgrade Stock Exchange. The study uses data from individual
companies from 2008 to 2014 and employed ordinary least squares method.
Generally speaking, the study found that accounting information, in particular,
return on assets, book value per share, trust rate and company size
measured by market capitalization, are relevant for explaining the stocks
prices in Serbia. This study contributes to the current discussion of specific
factors affecting the price of stocks in the emerging market with a special
focus on the Belgrade Stock Exchange. Cluster analysis of companies
according to key determinants of share prices suggests to investors that there
is the possibility of portfolio diversification. The reliability in the study is
ensured by including nearly 95% of the companies listed on the Belgrade
Stock Exchange, ie shares of companies classified in K - Financial and
Insurance Activities Sector on the Belgrade Stock Exchange.
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Uticaj specifi€nih faktora preduzec¢a na cene akcija:
Empirijski dokazi sa Beogradske berze

Apstrakt: Ova studija ima za cilj da ispita uticaj odredenih determinant cena
akcija na trZistu kapitala u razvoju sa posebnim osvrtom na firme iz sektora
finansijske delatnosti | delatnost osiguranja listirane na Beogradskoj berzi.
Studija koristi podatake pojedinacnih kompanija od 2008. do 2014. godine |
koristi metod visestruke regresione analize. UopSteno govoredi, studija je
utvrdila da su racunovodstvene informacije, posebno, prinos na aktivu,
knjigovodstvena vrednost po akciji, stopa poverenja | veli¢ina preduzeca
merena trziSnom kapitalizacijom, relevantne u objaSnjavanju cena akcija u
Srbiji. Ova studija doprinosi aktuelnoj raspravi o specificnim faktorima koji
uticu na cenu akcija na trziStu u razvoju sa posebnim osvrtom na Beogradsku
berzu. Klasterska analiza preduzeca po klju¢nim determinantama cena akcija
sprovedena je da ukaZe investitorima na mogucnost diverzifikacije portfolio
putem modeliranja. Rezultati se mogu smatrati pouzdanim, jer je obuhvaceno
gotovo 95% kompanija, koje su listirane na Beogradskoj berzi, odnosno,
akcija preduzeca klasifikovana u sektor K — Finansijske delatnosti | delatnos
tosiguranja na Beogradskoj berzi.

Kljuéne reci: Finansijske performanse, cena akcija, sektor Finansijske
delatnosti i delatnost osiguranja, Beogradska berza.

1. Introduction

The capital market in Serbia is at an early stage of development, but it
represents an opportunity for individual investors to achieve high capital
gains. Emerging markets are considered to be volatile and risky, but also
lucrative capital markets. In developing countries, such as Serbia, stock
markets can stimulate economic growth by ensuring that companies increase
capital at lower prices. In addition, emerging capital markets depend primarily
on financing from bank loans, which increases credit risk. Therefore, there is a
huge importance, but also a need for the study and development of capital
markets in order to strengthen alternative sources of financing. Factors that
affect stock prices are numerous and inexhaustible. The research aims to
examine the key internal determinants of the company and their impact on the
prices of shares of companies listed on the Belgrade Stock Exchange. Such
findings represent a strategic analysis that helps analysts in predicting future
value of the company. This implies that investors will be able to make wise
investment decisions if they consider these determinants which have emerged
as the significant contributors to the market price of shares in Serbia.
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It is concluded that each sector should have its own model that explains the
variation in stock prices. It is important for investors to carefully consider and
understand the sectors, as well as how these sectors react to changes in
accounting indicators when investing in the stock market.

2. Literature review

Plenty of published studies deal with the relationship between financial
statements data and the stock market. There are at least four reasons why
there is a huge demand for capital markets research in Accounting and for the
popularity of these research: (i) fundamental analysis and valuation; (ii) capital
market efficiency tests; (iii) role of accounting in making contracts and in the
political process; and (iv) disclosure regulation (Kothari, 2001).

In their study, Aveh, Awunyo-Vitor and McMillan (2017) applied the panel
regression analysis to examine all companies listed on the Ghana Stock
Exchange from 2008 to 2014. In general, the author came up with the
conclusion that accounting data, specifically earning per share, return on
equity, book value and market capitalization of the firms, are applicable in
describing stock prices in Ghana.

Mirza, Rahat & Reddy (2016) examined the propositions on leverage pricing
in returns on stock by analyzing an extensive set of companies listed on the
Karachi Stock Exchange (KSE) over a period of 13 years. They pointed out
that although size, value and, more importantly, financial leverage are
systematic in nature, market risk premium can not be considered as a related
factor.

Issah and Ngmenipuo (2015) have found a positive linear relationship
between ROA, ROE, ROI and the market price of shares of banking financial
institutions quoted on the Ghana Stock Exchange (GSE). Furthermore, the
positive signs acquired for the independent variable coefficients are in line
with the theoretical framework.

Sharif, Purohit and Pillai (2015) analyzed the essential factors influencing
share prices in the Bahrain financial market. The study involved a panel data
set of 41 companies registered on the Bahrain stock market from 2006 to
2010.The results indicated that the variables return on equity, book value per
share, dividend per share, dividend yield, price earnings ratio, and firm size
are important share prices determinants on the Bahrain market.

Almumani (2014) identify the quantitative factors that influence share prices
for the listed banks in Amman Stock Exchange over the period 2005-2011.
Appertaining to the empirical results, the variables earning per share, book
value per share, price earnings ratio, and size are significant determinants of
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share prices for all the banks under consideration. Thus, in his study, the
author succeeds to prove that the study of financial factors is highly beneficial
for the investors in Jordan, as these factors bear strong explanatory power
and hence, can be used to make authentic predictors of future stock prices.

Chughta, Azeem and Ali (2014) were interested into the relation between
chosen companies’ distinctive factors and stock prices. As per the analysis,
dividend per share and earning per share are found to have a positive and
significant effect on share prices of companies. On the other hand, capital
investment and retained earnings are found to have no significant
conseqguence on stock prices. It indicates that stock prices are not affected to
changes in these two variables.

Numerous studies in different capital markets and different observation times
give various results. Although there are key factors that affect stock prices in
most countries, generalization of results is not possible due to differences in
business environment, business regulations, political situation and the number
and type of investors. It can be concluded that the existing literature
advocates the belief that the stock price change is due to certain internal
aspects of the company.

3. Research methodology

3.1. Data

In order to examine the hypothesis, the research made use of secondary
data. The sample was formed on the basis of companies listed on the
Belgrade Stock Exchange. The annual data and a sample of 19 companies
from the sector K-Financial and Insurance Activities were used. Selected
companies can serve as a representative research sample and therefore the
obtained results for the observed sector can be generalized. The research
period was from 01.01.2008. to 31.12.2014. Internal factors that were the
subject of research are company-specific factors - size, financial indebtedness
coefficients, profitability indicators, market ratio indicators, book value per
share. Data for internal factors were obtained as rational numbers using the
items from the balance sheet and the profit and loss account of the observed
companies.

In accordance with previous studies examining the relationship between stock
prices and internal factors of the company, a table with the variables used in
the regression analysis was formed. The following table gives an overview of
the company performances that were analyzed as potential determinants of
stock prices.
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Table 1. Definition of variables used in regression analysis

Variables: Symbol Definition 2 R
impact
Independent variables or predictors
. Market price of shares x number of issued
Company size SIZE ordinary shares (LnMaCap) *
Return on equity ROE Net profit/ Total equity +
Return on assets ROA Net profit/ Total assets +
Earnings per share EPS Net profit/ number of issued ordinary share +
P/E ratio P/E Market price of shares/Earning per share +
Book value BV Share capital/ number of issued ordinary +
shares
Leverage LEV Total liabilities (sources of borrowed capital)/ )
Total assets
Trust rate TR Total capital/Total liabilities +
Dependent variable
Market price of shares MPS Sé(;?lng price of shares 31.12. of the observed

Source: Author

In the column titled Impact on the stock price a positive or negative effect of
the observed independent variables (predictors) on the dependent variable is
assumed. The basis for selected independent indicators were the previously
conducted research by numerous authors on this topic both in developed
capital markets and in emerging capital markets.

Table 2. Descriptive statistics of data

N Minimum Maximum Mean
MPS 129 25.00 25754.00 5549.4031
SIZE 129 12468050.00 37016321156.00 4705069258.5736
ROE 129 -3.38 .78 .0007
ROA 129 -.79 .50 .0181
EPS 129 -5447.19 8396.78 400.7963
P/IE 129 -50.91 9837.31 115.5481
BV 129 342.31 38715.81 10048.7175
LEV 129 .00 .90 .5505
TR 129 A1 459.02 12.4574

Source: Author

Descriptive statistics (Table 2) indicate the maximum, minimum and mean
values of the observed variables. It is worth mentioning that with P/E ratio
there is a wide variation between minimum and maximum values. This points
to the fact that investors are willing to pay a high premium for well performing
businesses. The analysis of the earnings per share (EPS) statistics indicates
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that the median value is not a convincing figure for investors and for this
reason a large number of companies, both small and large, liquid, less liquid
and illiquid in was included the analysis. Also, low average value of earnings
per variable in the Financial and Insurance Activities Sector can be attributed
to the effect of the global financial crisis.

3.2. Methodology

3.2.1. Regression analysis

Multiple regression represents a family of techniques by which the relationship
between dependent variables and multiple independent variables or
predictors can be investigated. There are solid theoretical and empirical
reasons for applying this analysis.

MPS=8,+B:SIZE;;+B,ROE;+B;ROA+B,EPS;+ BsP/E;; +BsBVi+ B/LEVi + Bs TR
+E&it (1)

Where are:

MPS= market stock price (dependent variable)
BO = Coefficient of Intercept (Constant)

B1 — B8 = Coefficients of Slop

i,t — company (i) in time (t)

e= error term.

Preliminary analyses have shown that the assumptions of normality,
homogeneity, linearity and multicollinearity are not distorted.

3.2.2. Cluster analysis

Cluster analysis is a statistical technique for determining relatively
homogeneous groups of observed units (companies). Grouping of the
companies according to similarities was done according to the fundamental
determinants of the prices of stocks, obtained on the basis of regression
analysis. This division should have the following characteristics, homogeneity
within groups and heterogeneity between groups, or clusters. Since the period
of analysis and observation was from 2008 to 2014, for the needs of the
cluster analysis, the mean values of the observed variables of the company
were used. Large ranges in the values of the observed variables indicate the
need for grouping the company according to the similarities in performance, in
order to obtain homogeneous subgroups that are characterized by similar
performances.

Such segmentation can be significant for investors both in terms of
diversification of their own portfolio, but also for the companies themselves in
order to recognize their position on the market. The transformation (editing) of
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data into a standardized form was made, transformation ranging from -1 to
+1. Transformation is a normalization that aims to enable the use of input
data. The Euclidean distance was used for distance measurements. In the
formula, the standard Euclidean distance of two objects X and Y is calculated
as the square root of the sum of the square value difference for each variable
Xi, Yi respectively. The smaller the Euclidean distance is, the greater the
similarity of the observed features — the stock price of the companies is.

Distance (X,Y) = /Z(Xi _Yi)2 (2

Before conducting a cluster analysis, it is necessary to determine the level of
correlation between the observed variables.

4. Results and discussion

Using non-stationary series in a regression model can create the effect of the
so-called ,spurious regression” and indicate the wrong, biased, conclusion
about the significance of the model. It is therefore necessary to check that the
observed series meet the requirement of stationarity.The Schwarz criterion
was used to determine the optimal number of lags of the auto regression
model.

Table 3. Unit root test

ADF test PP test
Augmented Dickey-Fuller test statistic Phillips-Perron test statistic
MPS -9.272356 -9.108108
(0.0000) (0.0000)
-7.921318 -13.93930
PEs (0.0000) (0.0000)
-11.30865 -11.30953
Rels (0.0000) (0.0000)
-10.95305 -10.96600
Ren (0.0000) (0.0000)
EPS -13.12494 -13.04659
(0.0000) (0.0000)
P/E -11.39622 -11.39663
(0.0000) (0.0000)
BV -8.196618 -17.61809
(0.0000) (0.0000)
LEV -12.15986 -8.807284
(0.0000) (0.0000)
TR -11.73530 -11.87305
(0.0000) (0.0000)
Note:

Test critical values for ADF test :1% level -3.484198, 5% level -2.885051, 10% level -2.5793865%
[Test critical values for PP test :1% level-3.482035, 5% level -2.884109, 10% level -2.578884%

Source: Author
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In Table 3, the results of the ADF test and PP test show that all tested
variables are stationary at level | (0) with a level of significance of 1%, which
is the basis for the use of multiple regression analysis.

Table 4. Multicollinearity statistics test

Tolerance VIF
SIZE 721 1.388
ROE 423 2.366
ROA .396 2.522
EPS 791 1.265
P/E .987 1.014
BV .818 1.223
LEV .618 1.618
TR 741 1.349

Mean VIF: 1.5931

Source: Author

The mean value of VIF is 1.5931, less than 10, which confirms the absence of
any multicollinearity, and the VIF test for individual variables does not exceed
the maximum value of 10, and therefore there is no need to eliminate certain
variables from the regression analysis (Table 4).

Table 5. Company Performances with Fundamental Impact on Stock Prices in
the period from 2008.-2014.(Stock of company on K - Financial and Insurance
Activities Sector)

Unstandardized Standardized
Model Coefficients Coefficients t Sig. | Model quality
B Std. Error Beta
(Constant) | -7.667 1.190 6.443|.000| 53(7Sig(200
SIZE 428 051 .481] 8.366 |.000 -A37 (.000)
ROE -.385 325 -.089] -1.185.238 R Square
ROA 2.322 1.158 156 | 2.005 [.047 714
1 EPS .000 .000 025| .462].645 .
P/E .000 .000 091| 1.851.067 AO,'DJUS‘E"R
BV 777 062 679 | 12.572 [.000 o
LEV -522 .356 -.091] -1.469 | .144
Durbin-Watson
TR .005 .002 81| 3.187.002| T

Source: Author
Based on the results of the panel analysis in Table 5, it can be concluded that

the variable size, book value per share and trust rate are statistically
significant at the level of significance of 99%, while the variable return on
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assets is statistically significant at the level of significance of 95%. Adjusted R
Square is 0.695, or 69.5% of variations in the market price of stocks can be
explained by variables included in this study. The p value for the F test is
.000, and shows a value of 1% indicating that the model is acceptable. The
standardized variation coefficient - beta indicates the number of standard
deviations for which stock prices will change to predict changes for one
standard deviation unit (deviation). The variation coefficient (p value) explains
the positive direction of variability for book value, size (market capitalization),
trust rate, return on assets and amounts to .679 (.000), .481 (.000), .181
(.002) and .156 (.047), respectively. The results indicate that the market value
of one share is affected by the increase in book value, size, trust rate and
return on assets. This indicates that the trend of growth of these variables will
automatically lead to an increase in the market price of shares and that
investors show a tendency for these stocks. Size (measured by market
capitalization) is found to be one of the most significant internal determinant of
the stock price movements as the previous literature has reported (Duy and
Phuoc, 2016; Gan et al. 2013).

In order to create a clearer picture of key determinants of stock prices, the
following table presents the results of multiple regression analysis results by
years, as well as the results of the residual diagnostic tests.

Table 6. Regression analysis of stock prices of companies in the Financial
and Insurance Activities Sector by year for the period from 2008 to 2014

VEET squlzred F-\\Ilzlllljji)(p- PR corrll_e'\gtion heItBePrc();sk. Pc(n? %,hge;tec:rcnki r;])erllr(]:tes
2008 | 78.27% é:gggggg) 1810240 | 03162 | 0.649 BV, TR
2000 | 80.979% | o[99°0% | 410720 | D07 | 0827 BV, P/E
2010 | 7252% | 3299308 | 1350568 | 0994 | 05002 SIZE, BV
2011 | 87.3% | 5293998 | 5072804 | 08723 030> | EPs.PEBV, TR
2012 | 8L879% | 902740 | 20aee22 | 0O | 08504 SIZE, BV
2013 | 89.61% | oO99095 | 1899508 | o113 3o SIZE, BV
o | saoon | s | sowmmr | oo | 0 | RO

Source: Author

As presented in the table above the key determinant of the stock prices, in the
sector Financial and insurance activities for all observed years are size (+)
and book value per share (+). Apart from the above-mentioned two
determinants of stock prices, trust rate, P/E ratio, return on equity and return
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on assets have a significant positive impact, which indicates that investors
prefer companies that are earning more and investing funds in profitable
projects. Earnings per share (EPS) indicate a statistically significant positive
impact on the stock price in post-crisis period, in 2011. EPS is found to be the
significant internal determinant of the stock price movements as the previous
literature has reported (Pushpa Bhatt and Sumangala, 2012.). It is concluded
that the model does not have a serial correlation (LM test) which is desirable
for the validity of the model. The model has a high value of the coefficient of
determination (R2) and at the same time the F statistics is significant. The
heteroskedasticity test indicates the stability of variance (based on F statistics
and Breusch-Pagan-Godfrey). Durbin-Watson test indicates the absence of a
serial autocorrelation residual. The residual diagnostic tests indicate that the
multiple regression analysis model is acceptable over the years.

The first step in the cluster analysis is the implementation of the correlation of
the explanatory variables, i.e. the separated statistically significant accounting
performances.

Table 7. Correlation of key variables of cluster analysis — Financial and
Insurance Activities Sector

ROA BV SIZE TR
Pearson Correlation 1 .090 .064 .230
ROA Sig. (2-tailed) 713 .795 .343
N 19 19 19 19
Pearson Correlation .090 1 .028 131
BV Sig. (2-tailed) 713 .909 .594
N 19 19 19 19
Pearson Correlation .064 .028 1 -.456
SIZE Sig. (2-tailed) .795 .909 .050
N 19 19 19 19
Pearson Correlation .230 131 -.456 1
TR Sig. (2-tailed) .343 .594 .050
N 19 19 19 19

Source: Author

In the analysis of Pearson's correlation (Table 7) it was noticeable that the
level of correlation between the two variables did not exceed the threshold of
0.90, and therefore all the variables could be included in further analysis. Size
(market capitalization), book value per share, return on assets and trust rate
were chosen as the key performances for the cluster analysis. The next
dendrogram provides a visual insight into cluster formation.
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Figure 1. Dendrogram of companies belonging to the sector K — Financial and
Insurance Activities

Dendrogram using Single Linkage
Rescaled Distance Cluster Combine

1] ] 10 15 20 25
1 1 1 1 |
Poitanska Stedinoca 3
Jubmes Banka 10 J
Dunav recsiguranje i}
Jugobanka K Mirovica 1M —
Cacanska banka 4
KBM banka 12
Energ. garant BG 7
Metalac G Mianovac 15 g
Energopr. hold. BG 8
> Marfin Banka 14 —
Tigar Pirct 18
AMS osiguranje 2
Ratko Mitrovic BG 17
Globos osiguranje 9
AlK banka 1
Komercijalna banka 13 Q —
DDOR Movi Sad a
Dunav osiguranje 16
IFFima See Activist BG 18

Source: Author

On a dendrogram, Fig.1, objects (companies) are divided on a vertical axis,
while the horizontal axis indicates the distance between the connecting
objects. The hierarchical cluster analysis points to the similarity of most of the
observed companies, while the differences increase with the growth of the
company.

Based on descriptive statistics and three clusters (set up in advance), it is
noticeable that sixteen companies make up a cluster 1, two companies
represent cluster 2 and one company is in a cluster 3. Analyzing the mean
and minimum values of the observed variables per clusters, significant
differences can be noticed (Table 8). An additional statistical test (ANOVA)
should answer the question of whether there is a statistically significant
difference in performance between the three clusters. The results of the test
are presented in the following table.
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Table 8. Descriptive statistics for variables included in cluster analysis -
Financial and Insurance Activities Sector

Single Linkage N | Minimum | Maximum Mean Std. Deviation
ROA 16 -11 .06 .0031 .04175
TR 16 .19 7.37 1.2388 1.84048

1 [SIZE 16 18.95 23.68 21.5036 1.55499
BV 16 6.12 10.53 8.4731 1.48021
Valid N (listwise) | 16
ROA 2 .09 A1 .1000 .01414
TR 2 2.99 5.43 4.2100 1.72534

2 [SIZE 2 20.06 21.46 20.7610 .99278
BV 2 7.88 8.45 8.1650 .40305
Valid N (listwise) 2
ROA 1 .06 .06 .0600
TR 1 202.58 202.58| 202.5800

3 [SIZE 1 18.18 18.18 18.1790
BV 1 9.31 9.31 9.3100
Valid N (listwise) 1

Source: Author

Based on the obtained results in Table 9, it can be noticed that the companies
ZIF Fima SEE Activist a.d., Beograd (cluster Ill) and Metalac a.d., Gornji
Milanovac and Energoprojekt garant a.d., Novi Beograd (cluster II)
significantly differ from the clusters of other enterprises (cluster I) by return on
assets, as well as by trust rate, while the indicator of book value per share
and size does not indicate a statistically significant difference between
clusters.

Table 9. ANOVA - Statistical significance of differences in observed
performances among clusters for the model Financial and insurance activities

Sum of Squares | df | Mean Square F Sig.
Between Groups 019] 2 .009 5.678 | .014
ROA | Within Groups .026 | 16 .002
Total .045]| 18
Between Groups .888| 2 444 .215| .809
BV | Within Groups 33.028 | 16 2.064
Total 33.916| 18
Between Groups 10.938| 2 5.469 2.349| .128
SIZE | Within Groups 37.256 | 16 2.328
Total 48.194 | 18
Between Groups 38294.558| 2 19147.279 | 5695.716 | .000
TR Within Groups 53.787 | 16 3.362
Total 38348.345| 18

Source: Author
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5. Conclusions and recommendations

The research was conducted in order to test the influence of business
operations on the prices of the shares of the observed companies in the
period from 2008 to 2014. Based on empirical analysis, variables such as size
(market capitalization), book value per share, returns on assets and trust rate
have a positive impact on the price of stocks in the Financial and Insurance
Activities Sector. It is recommended that the directors of the firms listed on the
Belgrade Stock Exchange introduce policies which would have a positive
impact on their financial performances to significantly influence their stock
prices positively.

The findings of this study are similar to the results of some variables utilized
by Rjoub, Civcir and Resatoglu (2017), Mishra & Dhole (2015), Chughtai,
Azeem and Ali (2014), Sharif, Purohit and Pillai (2015), Kodithuwakku (2016),
Tudor (2010), ulHag and Rashid (2014), Menaje (2012) and Wang, Fu & Luo
(2013).

The results of this study confirm the usefulness of the analysis of performance
of specific variables of companies and can be used to help investors in
making rational decisions with regard to their stock portfolio.

However, this research has certain limitations. In case of the selected
companies from the Financial and Insurance Activities Sector, the research
only takes into consideration companies’ specific factors and ignores impact
of macro-economic factors on stock price. Also, the research was conducted
on a set of data obtained from the financial statements. Therefore, the
reliability and accuracy of these data will affect the applicability of the
research results.

Future research should take into account macro and micro factors as well as
companies from other sectors to define factors influencing the stock price.
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