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Abstract

This paper examines the characteristics of dividend paying firms in Bosnia and
Herzegovina. The research is conducted on a sample of 35 largest public firms during
the period of five years, from 2013 to 2017, using multiple linear regression and logistic
regression. The aim of the research is to explore the internal determinants of dividend
payouts and to find whether there are any deviations from empirical experiences in
the world. The research results show that larger and more profitable firms are more
likely to pay dividends, while more indebted and closely held firms are less likely to pay
dividends. The negative relation found between the dividend decision and
investment opportunities is not statistically significant. The research results also show
that the size is positively associated with higher payout ratios, while the payout ratios
decrease with greater use of financial leverage. Profitability, investment opportunities
and ownership concentration do not affect the level of dividend distribution.
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Infroduction

Analyzing the phenomenon of dividends, Black (1976) famously stated: "The harder
we look at the dividend picture, the more it seems like a puzzle, with pieces that just
don't fit together". Incentive for such a statement probably came from conflicting
theoretical perspectives and mixed results of previous empirical research regarding
the link between dividends and firm value. However, vast number of previous research
identified the main characteristics of dividend paying firms - profitability, size, growth
opportunities, leverage, and ownership concentration. Even though research results
were not uniform, profitability and size in general have a positive effect on the level of
dividends, while the leverage, growth opportunities and ownership concentration
have a negative effect on dividend distribution. The purpose of this paper is to verify
those findings in case of Bosnia and Herzegovina by analyzing the internal factors of
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dividend policy in the public firms listed on the Sarajevo and Banja Luka Stock
Exchange. The paper is organized as follows: The first part presents a review of the
literature and the previous empirical research of the internal factors of dividend policy.
The second part of the paper describes the design of the sample, the sources of data
and the choice of the research methods. The third part of the paper presents
descriptive statistics as well as hypothesis testing results. The fourth part of the paper
presents the main conclusions that have been explored, while the fifth part lists the
literature used.

Literature review

According to literature, the most important internal factors of dividend policy are
profitability, size, growth opportunities, indebtedness of the company and ownership
concentration. Even though the effects of these factors are not geographically
consistent, as stated above, profitability and size in general have positive effects on
dividends while the leverage, growth opportunities and ownership concentration
negatively affect dividend decision. A detailed review of the previous research results
regarding the internal determinants of dividend policy is given below.

Retained and current earnings are the basic accounting sources for dividends, and
it is intuitively expected that the growth in earnings per se will be followed by the
growth of dividends. This is confirmed by numerous empirical studies. Linther (1956)
examined the dividend policy of 28 major US firms and found that current earnings
and previous year's dividends are main determinants of actual dividends. Fama and
Babiak (1968) also came to this conclusion on a sample of 392 industrial firms in United
States through the period from 1946 to 1964. They have pointed out that current
earnings are better indicator of profitability compared to cash flow or net profit plus
depreciation, included in the model as a separate variable. These findings are
consistent with signalling theory that states that profitable firms will pay dividends in
order to signal good business prospects (Bhattacharya, 1979).

The importance of earnings for dividend decision is also confirmed through a
number of surveys. Baker et al. (1985) conducted a survey in 318 firms from the New
York Stock Exchange and found that the most important factors of dividend payouts
were the expected earnings and the historical dividend payout pattern. Similar
conclusions were reached in a survey of NASDAQ firms conducted by Baker et al.
(2001). Furthermore, investigating factors that influence dividend decision on a sample
of 384 financial directors in 256 US firms Brav et al. (2005) found that dividend decision
is in the range with investment decision, while the stock buybacks are made from the
residual cash flow after investments. In addition, the authors found that the perceived
stability of future earnings is still an important factor of dividend policy even though
the link between earnings and dividends has faded over time. The reason for this, as
authors pointed out, is that majority of directors favour the stock buybacks over
dividends as a more flexible option of earnings distribution.

Apart from profitability as main determinant of dividend payout, numerous
empirical studies suggest that dividend decision is also affected by other financial
factors like investment opportunities, size, and leverage. Rozeff (1982) found that
higher investment opportunities (growth rate of revenues) are associated with lower
dividend payouts. This is in line with pecking order theory (Myers, Myluf, 1984) that refers
to a hierarchy-based approach to financing in which retained earnings are
considered as the cheapest source of funds. Therefore, firms with strong investment
opportunities i.e. firms in the early phase of life-cycle are more likely to retain higher
portion of earnings and therefore pay lower dividends (DeAngelo, DeAngelo, Stulz,
2006). Rozeff (1982) also found negative relation between firm leverage (beta
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coefficient) and dividends. The reason for this is contractual obligation to pay interest
on debt thus reducing available cash flow to pay dividends. Furthermore, higher
portion of debt in firm capital structure leads to higher financial risk. Therefore,
retention of earnings is often perceived as a protection against default risk. Lloyd et
al. (1985) investigated the relationship between the dividend payouts and the firm
characteristics identical to those used by Rozeff (1982) adding the size of the firm as
an additional factor for dividend payout. The results of the research have shown a
positive link between the firm size and the dividend payouts. Holder, Langrehr and
Hexter (1998) also investigated the determinants of dividend policy on a sample of
477 US firms in the period from 1983 to 1990. They have documented a strong link
between the dividend payout ratios and the size of the firm measured by the
logarithm of the sales revenue. The reason for this is that bigger firms usually have
easier access to the capital markets what makes them less sensitive on internal source
of financing and allows them to pay higher dividends. This is in line with life cycle theory
of dividends because as firms grow mature they tend to have higher portion of
retained earnings in total capital what makes them good candidates for dividend
payout due to better profitability and weaker investment opportunities (DeAngelo,
DeAngelo, Stulz, 2006). Moreover, a study conducted by Fama and French (2001)
showed declining percentage of dividend payers among publicly listed firms due to
decreasing propensity to pay dividends and growing portion of small firms with low
profitability and strong growth opportunities that are typical characteristics of non-
payers. By using logistic regression, they assigned higher probability of dividend
payout to firms with higher profits and lower growth opportunities.

Similar conclusions regarding the link between dividends and firm level factors like
profitability, size, leverage, and investment opportunities were reached in empirical
studies of dividend policy across Europe. However, some researchers found mixed
results across different countries. Hedensted and Raaballe (2006) examined the
dividend policy in Denmark and found that typical characteristics of dividend payers
are: large firm size, positive earnings, high and stable ROE, high retained earnings and
the fact that firm paid out dividends in the previous year. Statescu (2006) studied the
factors of dividend policy in Switzerland and documented that price volatility, market-
to-book ratios, and leverage are negatively associated with dividend payouts, while
profitability, firm size and institutional holdings positively affect the level of dividends.
Kowalewski, Stetsyuk, and Talavera (2007) investigated dividend determinants in
Poland and found that larger (log of total assets) and more profitable (ROA) firms
without solid investment outlook pay more dividends, while more indebted firms (ratio
of long term debt to assets) and those with better investments (Tobin's q) pay lower
dividends. Gugler and Yurtoglu (2003) documented significant negative influence of
firm’s size (log of total assets) and leverage (debft to total assets) on dividend payout
ratios (total dividends divided by income before extraordinary items) among German
firms. Negative link found between dividend payout ratios and investment
opportunities (Tobin's ) was not significant. Kozul and Orsag (2012) examined the
determinants of dividend policy in Finland, France, Poland, Netherlands, United
Kingdom, Australia, USA and Japan. They have found significant positive influence of
profitability (ROA) and stability of earnings (log of standard deviation of ROA) on
dividend payout levels, while the growth opportunities and ownership concentration
had negative effect. Results regarding the influence of debt and size were inconsistent
across countries. Kozul and Mihalina (2013) examined the dividend determinants of
publicly listed firms in Croatia and documented that payout ratios are associated with
higher levels of profitability and lower levels of debt, while stability of earnings and firm
size effects were not statistically significant.
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Similar results were reached in the rest of the world. Bebczuk (2004) explored
characteristics of dividend payers in Argentina on a sample of 55 firms in the period
1996-2002. He found that bigger (log of sales) and more profitable firms (return on
assets — ROA) without good investment opportunities (Tobin's q) distribute higher
dividends, while riskier and more indebted firms (debt to assets ratio) pay lower
dividends. Aivazian, Booth and Cleary (2003) have explored the dividend policy of
firms in developing countries (South Korea, Malaysia, Jordan, Turkey, Pakistan, India,
Thailond and Zimbabwe). They have documented that profitability (ROE) positively
affects dividend payout ratios (the ratio of total dividends and assets) in all of the
analyzed countries, while debt and payout ratios move in the opposite direction.
Unexpectedly, research has shown a positive relationship between dividend
payments and the market to book ratio as an approximation of the present value of
growth opportunities. Negative link between the dividend payout ratios and the size
of tangible assets found among emerging countries was also surprising having in mind
previous studies that resulted in positive effects of firm size. However, authors
concluded that same factors affect dividends decision in emerging countries as well
as in United States, while magnitudes of these effects are different. Payout ratios of
emerging market firms are more sensitive to levels of debt indicating stronger financial
constraints in emerging countries due to a greater reliance on bank debt (Aivazian,
Booth, Cleary, 2003). The same is true for profitability — payout ratios of emerging
market firms are more responsive to changes of ROE. Denis and Osobov (2007) also
investigated the internal factors of dividend policy in six countries (USA, United
Kingdom, Canada, France, Germany and Japan) during the period from 1994 to 2002.
They have shown that profitable firms (measured as the ratio of earnings before
interest and book value of total assets and as the ratio of after-tax earnings to book
value of equity) are more likely to pay dividends. The same effect was found between
book value of total assets, as proxy for firm size, and dividend payout ratios. However,
the link between dividends and growth opportunities has not been consistent across
countries. Firms in the United States, Canada and the United Kingdom were more likely
to pay out dividends as they had fewer growth opportunities, while in the case of
Germany, France and Japan, higher growth opportunities were characteristic of firms
that paid more dividends. Authors used the market to book value and the percentage
change in total assets as indicators of growth opportunities.

However, dividend determinants are not exclusively financial. According to
agency theory, dividend decision is also affected by ownership structure. From the
agency theory perspective, ownership concentration and dividend distribution can
be viewed as substitutes. Jensen and Meckling (1976) argue that managers often tend
to pursue their own goals at the expense of the stockholder’s interests. In order to
minimize agency costs shareholders will strive to prevent misuse of free cash flow. This
can be done by using legal mechanisms to force dividend payouts or by increasing
the ownership stake to gain more control over management actions. As Shleifer and
Vishny (1997) emphasized - the most effective way to match cash flow and control
rights of outside investors is to increase holdings. So, one can expect that firms with
higher ownership concentration will pay lower dividends because increased control
enables them full "consumption" of ownership rights. This was observed by Rozeff (1982)
who found that higher inside ownership is associated with a reduced dividend payout
ratio. Similar results were presented by Gugler and Yurtoglu (2003), as well as
Kowalewski, Stetsyuk and Talavera (2007), who documented that bigger stake of the
largest owner is related to lower dividend payout ratio, while the larger holding of the
second largest owner is linked to higher dividend pay-out ratio. Kozul and Orsag (2012)
also documented negative relation between dividend payouts and ownership
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concentration measured by the holdings of the larger shareholder. On the other hand,
if shareholders do not have a significant portion of ownership they can demand
dividends to reduce the likelihood of irrational spending, especially in countries with
strong investor protection. This was confirmed by study of La Porta et al. (2000) who
found that dividends are output of strong investor protection i.e. higher dividend
payout ratios are found in countries with stronger investor protection. This is also in line
with earlier works of La Porta et al. (1998, 1999) who documented that countries with
stronger investor protection have more dispersed ownership structure.

Research data and methodology

The final research sample consists of the 35 largest nonfinancial firms listed on the
Sarajevo and Banja Luka Stock Exchange. Research period is five years (2013-2017).
All publicly listed nonfinancial firms with market capitalization higher than 10 million
BAM, that have minimum of 30 shareholders, available accounting data for entire
research period and positive book capital entered the sample. Sample selection
process according to the research criteria is presented in table 1.

Table 1 Number of analyzed firms by stock exchanges

1 Sarajevo Stock Exchange
55 Number of firms with market capitalization greater than 10 million BAM
-17 Financial firms
-8 Less than 30 shareholders
-6 Inconsistent or missing accounting data
-2 Negative book capital
22 Number of analyzed firms listed on Sarajevo Stock Exchange
2 Banja Luka Stock Exchange
28 Number of firms with market capitalization greater than 10 million BAM
-12 Financial firms
-1 Less than 30 shareholders
-1 Inconsistent or missing accounting data
-1 Negative book capital
13 Number of analyzed firms listed on Banja Luka Stock Exchange
35 Final sample - total (1+2)

Source: Authors' creation.

Financial firms are excluded from the sample due to unique operating
characteristics and specific regulatory framework. Furthermore, firms with less than 30
shareholders are excluded from the sample because they cannot be considered as
true public firms. Inconsistent accounting data refers to cases with missing or distorted
data on research variables. Firms with negative book capital are also excluded from
the sample due to violation of going concern assumption. For the research purposes,
a binary logistic regression is used. The dependent variable is binary and equals 1 if a
firm pays dividend in year t, and 0 otherwise. Independent research variables are
profitability, size, investment opportunities, leverage, ownership concentration and
government ownership. Government ownership is included as additional confrol
variable due to a large portion of firms with significant stake held by government
entities and institutions. In addition, linear regression is used to test how these factors
influence payout ratios among dividend payers. Variable definitions and
hypothesized signs between dependent and independent variables are given in table
2.
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Table 2 Variables in regressions

Variable name Variable definition Hyp. sign |
Dividend payer 1 for payers, 0 otherwise (PAYER)
Payout ratio Dividends to earnings ratio (DIV PR) n.a.
Profitability Return on equity (ROE) +
Size Natural logarithm of total assets (LSIZE) +
Leverage Ratio of total liabilities to total assets (LEVERAGE) -
Growth opportunities Sales revenue growth rate (SGROWTH) -
Ownership concentration | Percent of holdings by top 5 shareholders (TOPS5)
Government ownership 1 for government owned, 0 otherwise (GOV) -

Source: Authors' creation.

Profitability is measured by return on equity (ROE), size by the logarithm of total
assets (log of total assets), growth opportunities by growth rate of sales revenue,
leverage by the ratio of liabilities to total assets and ownership concentration by
percentage of ownership held by top 5 shareholders. A firm in which government has
more than 50% ownership rights equals 1 and 0 otherwise. Financial data are extracted
from annual reports of the analyzed firms. Additionally, ownership data are collected
from Registry of securities of Federation of Bosnia and Herzegovina and Central
Registry of Securities of Republic of Srpska.

Results and discussion

Table 3 (and figure 1) presents frequencies of dividend paying and non-paying firms
as well as average payout ratios across years. Adjusted payout ratio is the ratio of
dividends to earnings excluding observations with payout ratios greater than one i.e.
distribution of dividends from retained earnings in previous years (in some cases even
before sample period). As table 3 shows, portion of dividend payers varies from 26% in
2013 to 37% in 2014, with overall average of 30%. Those payers on average distributed
large portion of earnings to their shareholders (even if payout ratios above one are
excluded). The average adjusted payout ratio is 59% which is significantly higher than
5-year average payout ratio of S&P 500 firms of 38% (Damodaran, 2019a). This is the
opposite of Glen et al. (1995) who found that dividend payout ratios in emerging
markets are only two thirds of those in developed capital markets. Moreover, including
those observations with payout ratio greater than one, average payout ratio increases
to level of 378%.

Table 4 summarizes the descriptive statistics of the research variables for dividend
payers and non-payers. Firm year observations with payout ratio greater than 1, as
well as those observations with negative earnings are excluded. Return on equity
(ROE) as proxy for profitability is significantly greater among dividend payers. However,
this is much lower compared to average ROE of S&P 5000 nonfinancial firms, which is
16.88% (Damodaran, 2019b). Moreover, at these levels of ROE majority of the most
profitable public firms in Bosnia and Herzegovina do not add value to their
shareholders (Orsag, DzZidi¢ 2018a, 2018b). They found that most of the analyzed firms
did not earn enough to cover the cost of principal and therefore lost value for their
stockholders.



Croatian Review of Economic, Business and Social Statistics (CREBSS)

UDK: 33;519,2; DOI: 10.1515/crebss; ISSN 1849-8531 (Print); ISSN 2459-5616 (Online) Vol. 5, No. 2, 2019, pp. 1-16

— -
o
©
~
©o
Lf)_ -
<
C‘q -
(\! -
\—! -
o —

T T T T T
2013 2014 2015 2016 2017
Years
I Proportion of payers I rroportion of non payers
Average payout ratio

Figure1 Proportions of payers and non-payers, and average payout
ratios across years

Source: Authors' creation.

Table 3 Frequencies of dividend payers across years

Year
2013 2014 2015 2016 2017 Total
No. of dividend paying firms 9 13 12 10 9 53
% of total firms 0.26 0.37 0.34 0.29 0.26 0.30
Mean payout ratio 2.30 2.82 1.51 0.76 13.01 3.78
Mean adjusted payout ratio 0.84 0.58 0.64 0.51 0.36 0.59
S$P mean payout ratio 0.33 0.34 0.43 0.43 0.39 0.38
No. of non-dividend paying firms 26 22 23 25 26 122
% of total firms 0.74 0.63 0.66 0.71 0.74 0.70
Total number of firms 35 35 35 35 35 175
Total% 100 100 100 100 100 100

Source: Authors' calculation based on data from financial reports and Damodaran (2019a).

Variable size, measured by the total assets of the firm is also significantly higher for
dividend payers versus non-payers, which means that smaller firms are less likely to pay
dividends. These results follow the pecking order theory of Myers and Majluf (1984) who
show that firms often refuse to raise capital and forego valuable investment
opportunities due to asymmetric information or higher fransaction costs. Reasoning
behind this fact is that raising capital is more expensive for smaller firms so they will rely
on internal sources thus reducing the likelihood to pay dividends.

Table 4 presents aggregate descriptive statistics of the research variables, while
tables containing descriptive statistics for each year separately are provided in
Appendix 1.



Croatian Review of Economic, Business and Social Statistics (CREBSS)

UDK: 33;519,2; DOI: 10.1515/crebss; ISSN 1849-8531 (Print); ISSN 2459-5616 (Online) Vol. 5, No. 2, 2019, pp. 1-16

Table 4 Descriptive statistics of the research variables

Payers

Variable Obs. Mean | Sid. Dev. Min Max
Payout rafio 43 0.59 0.36 0.04 1.00
Return on equity 43 0.09 0.11 0.001 0.57
Return on assets 43 0.07 0.07 0.0009 0.37
Total assets (in min BAM) 43 612.29 862.18 31.76 3.406.49
Total liabilities / total assets 43 0.14 0.11 0.00 0.36
Top 5 shareholders 43 0.80 0.17 0.48 0.99
Top 1 shareholder 43 0.55 0.25 0.14 0.93
Growth of sales 36 0.03 0.17 -0.30 0.60

Non-payers

Variable Obs. Mean | Sid. Dev. Min Max
Payout rafio 89 - - - -
Return on equity 89 0.04 0.06 0.0001 0.38
Return on assets 89 0.03 0.07 0.0001 0.59
Total assets (in min BAM) 89 213.91 436.47 3.55 3.398.58
Total liabilities / total assets 89 0.26 0.22 0.001 0.79
Top 5 shareholders 89 0.87 0.14 0.38 0.99
Top 1 shareholder 89 0.63 0.20 0.10 0.95
Growth of sales 70 0.08 0.28 -0.44 0.97

Source: Authors' calculation based on data from financial reports.

As expected, growth rate of sales, as proxy for investment opportunities, is two times
higher across non-payers (8%) versus dividend payers (3%). Combined with fact that
profitable firms pay more dividends these results are aligned with the agency theory
of Easterbrook (1984) and Jensen (1986) who emphasize the role of dividends in
reducing the agency costs.

Like investment opportunities, dividend-paying firms are significantly less indebted
than non-payers are. However, debt figures show that public firms in Bosnia and
Herzegovina are, in general, mainly financed by equity rather than debt despite the
fact that bank average interest rates have been at the lowest levels in the last five
years(Banking Agency of the Federation of Bosnia and Herzegovina, 2019). Moreover,
Orsag and Dzidi¢ (2018a) documented the poor use of financial leverage among the
most profitable public firms in Bosnia and Herzegovina. They found that 10 out of 30
profitable firms, do not use debts at all, neither long-term nor short-term. On the total
value of the principal come only 7.84% of the debt, equally divided between long-
term and the short-term debt.

By looking at Table 4 it is easy to see that majority of public firms in Bosnia and
Herzegovina are closely held. Average percentage of holdings of top 5 shareholders
is very high among payers and non-payers (above 80%), while the biggest shareholder
on average holds more than 50% of shares in both groups of firms. However, top 5
holdings are slightly higher among non-payers. High ownership concentration is direct
consequence of slow pace of privatization process launched in late 1990s. According
to ownership data, the government controls (over 50% ownership rights) 49% of
dividend payers. Having in mind weak investor protection enforcement, statistics
presented here also points to possibility of free cash flow expropriation by controlling
owner at the expense of outside shareholders. Therefore, it is possible that ownership
concentration among firms without significant government stake acts like substitute
for weak investor protection.
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Logistic regression results

Table 5 summarizes the logistic regression odds ratios, coefficients and t statistics
showing the odds and marginal effects of independent research variables on the
likelihood that a firm pays dividend. Firm-year observations with payout ratio greater
than one, as well as those observations with negative earnings, are excluded from the
sample. By including those observations coefficients would still have the same sign
and would still be statistically significant.

Table 5 Logistic regression results on a sample of 35 listed firms (106 firm-year

observations)
Variables Odds ratios Coefficients t-statistic
ROE 2.45e+18*** 42.342™ 4.11
LSIZE 7.604%** 2.028™ 3.73
LEVERAGE 0.002* -6.010" -2.24
TOP5 5.14e-06*** -12.178™ -4.02
GOV 0.388 -0.945 -0.91
SGROWTH 0.060 -2.806 -1.01
_cons 1.04e-13 ** -29.894" -3.21
N =106 'p<0.05, "p<0.01, p<0.001
Log likelihood = -26.975047 Pseudo R2 = 0.6029
LR chi2(6) =81.90 Prob > chi2 = 0.0000
Area under the ROC curve = 96,50%

Note: ROE is defined as return of equity, LSIZE as logarithm of total assets, leverage as the ratio
between total liabilities and total assets, TOPS as holdings of 5 largest shareholders, SGROWTH
as the percentage growth of sales. GOV is binary variable that equals 1 if government has
more 51% of ownership rights and 0 otherwise.

Source: Authors' calculation.

Logistic regression results confirm differences in research variables among payers
and non-payers. By looking in the table 5 it is easy to see that more profitable and
larger firms are more likely to pay dividends, while more indebted firms and those with
higher ownership concentration are less likely to pay dividends. Investment
opportunities (growth of sales) as well as government ownership do not affect the
likelihood of dividend distribution. Selected variables, except sales growth and
ownership concentration, seem to be good classifiers that lead to more accurate
discrimination of firms between payers and non-payers (area under the ROC curve =
96.50%). Presented goodness of fit measures (Pseudo R2 and LRchi2) also indicate that
overall model is statistically significant. This is in line with the previous research about
characteristics of dividend paying firms that have shown that both profitability and
size in general, positively affect the dividend decision, while debt and ownership
concentration have a negative impact on their dividend distribution.

Linear regression results

Table 6 presents multiple linear regression results conducted on unbalanced panel
data (among dividend payers). Pooled OLS model is used due to the small number of
time units (some firms paid dividends just once in five-year period).
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Model equation is:

DIVPR;, = a + B1ROE;, + B,LSIZEt;, + BsLEVERAGE;, + B,TOP5;, + BsGOV;, + €))

where i denotes each firm and t denotes time period. Model hypotheses are defined
in table 2, while linear regression results are presented in table 6. Firm-year observations
with payout ratio greater than one, as well as those observations with zero dividends
or negative earnings are excluded from the sample.

Table 6 Linear regression results on a sample of 14 listed firms (36 firm-year

observations)

Variables Coefficients t-statistic
DIV PR - dep. var.

ROE -0.183 -0.17
LSIZE o.111 2.99
LEVERAGE -1.718™ -4.26
TOP5 0.273 0.84
GOV -0.363" -2.49
SGROWTH -0.001 -0.00
_Ccons -1.388 -2.11
N = 36, R?2 = 0.604 "< 0.05, "p<0.01, "p<0.001

Note: PR is the payout ratio defined as dividends to earnings ratio. ROE is defined as refurn of
equity, LSIZE as logarithm of fotal assets, leverage as the ratio between total liabilities and total
assets, TOP5 as holdings of 5 largest shareholders, SGROWTH as the percentage growth of sales.
GOV is binary variable that equals 1 if government has more 51% of ownership rights and 0
otherwise.

Source: Authors' calculation.

As can be seen from the table 6, effects of profitability (ROE), ownership
concentration (top 5 holdings percentage) and investment opportunities (sales
growth) on dividend payout ratios are not statistically significant. On the other hand,
firm size (logarithm of total assets) is associated with higher dividend payout ratios (af
5% significance level), while financial leverage is associated with lower levels of
dividend distribution (at 1% significance level). Furthermore, even though logistic
regression results show that being a government owned firm does not affect the
likelihood to pay dividends, government firms tend to have lower payout ratios than
non-government firms (significant at 1% significance level). However, both groups of
firms do have very high payout ratios.

Regression diagnostics are given in table 7 in order to detect potential problems of
the model and to check if a data set follows linear regression assumptions. The
normality of the residuals is confirmed with Skewness-Kurtosis test, while the absence
of multicollinearity is validated through the value of VIF and Tolerance indicator. The
Breusch - Pagan / Cook - Wisberg test suggests the presence of heteroscedasticity in
the model (residuals are not homogeneous). To deal with this problem
heteroscedasticity, robust standard errors are used. Wooldridge test for
autocorrelation in panel data confirmed the absence of autocorrelation, while the
Linktest found no specification error.

10
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Table 7 Linear regression diagnostics

Skewness-Kurtosis test Skewness| Kurtosis | adj chi2| prob>chi2
0.0631 0.4537 4.18 0.1237

E}reusch—Pagcp/.Cook—Weisberg test for chi2(1) = 5.78 Prob > chi? = 0.0162

eteroskedasticity

g;zldrldge test for autocorrelation in panel F(1,5) = 3.882 Prob > F = 0.1059

Model specification test (Linktest) _hatsqg (t =0.35) p>|t]=0.727

Variable VIF 1/VIF

TOPS 3.85 0.259465

ROE 3.20 0.312827

SGROWTH 2.39 0.417735

GOV 2.26 0.443367

LSIZE 1.97 0.506422

LEVERAGE 1.62 0.618540

Mean VIF 2.55

Source: Authors' calculation.

By looking at payout ratios statistics presented in this paper one could think that
dividend-paying firms in Bosnia and Herzegovina are very generous to their
shareholders. However, this is somewhat misleading. A closer look at their profitability
(ROA and ROE) and its comparison with levels of profitability on developed and more
mature capital markets alters this picture. As noted above, average ROE on mature
capital market is about 16% and it is almost as twice as high as average ROE of public
firms in Bosnia and Herzegovina. Moreover, correlation analysis between profitability
(ROA, ROE) and dividend payout ratios yields negative correlation (-0.43) at 1%
significance level. Negative correlation coefficient becomes even higher (-0.72) when
applied to group of dividend payers owned by government. This means that public
firms in Bosnia and Herzegovina, especially those under government control, pay less
when ROEs are high and pay more when ROEs are low. Combined with the notion
that majority of profitable firms do not use leverage despite historically low levels of
interest rates, and that they actually lose value for their shareholders (Orsag, Dzidic,
2018a, 2018b) one can conclude that public firms in Bosnia and Herzegovina are not
so generous to their shareholders despite high payout figures. Having in mind weak
investor protection along with the fact of “arfificially” high payout ratios, especially
among government owned firms, one could raise the doubt regarding incentives
behind corporate actions in those firms suggesting that dividend policy may be part
of broader politic goals rather than maximizing shareholder’s wealth.

Conclusion

The main goal of this paper was to analyze the determinants of dividend policy among
public firms in Bosnia and Herzegovina. Research results suggest that dividend payers
are more likely to be found among large and profitable firms, while firms that are more
indebted and those with concentrated ownership are less likely to distribute earnings
to their shareholders. Hypothesized link between investment opportunities and
dividend payout ratios found no support in this study. However, selected indicators
seem to provide good discrimination between dividend payers and non-payers. This
is in line with previous research regarding internal factors of dividend policy captured
on developed, mature capital markets. Furthermore, larger firms also tend to have
higher payout ratios while heavy leveraged firms have lower payout ratios. Profitability,
ownership concentration and investment opportunities do not affect the level of
payout among dividend payers.

11
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This research, as well as any other empirical research, has certain limitations. They
are primarily concerned with number of firms that meet research sample criteria.
Public firms in Bosnia and Herzegovina are limited to those firms that are publicly listed
as consequence of law enforcement rather than real capital needs. Therefore, small
number of publicly listed firms makes it impossible to test for industry effects.
Furthermore, selected measure of sales growth may not be frue proxy for investment
opportunities. Overcoming these limitations by extending the sample size or using
different research variables would certainly yield more valuable conclusions regarding
the firm level factors of dividend policy in Bosnia and Herzegovina.
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Appendix
Table A1 Descriptive statistics for payers in 2013
Variable Obs Mean Std. Dev. Min Max
Payout ratio 7 8411519 .0889959 .75 1
Return on equity 7 .0523787 .0527917 .0049 1446
Return on assets 7 0459929 .0457196 .0046 .1189
Total assets (in min BAM) 7 642.48 429.40 43.69 1,260.83
Total liabilities / total assets 7 .1006866 .0623913 019519 .1783805
Top 5 shareholders 7 .8557143 1231337 .59 .97
Top 1 shareholder 7 .6071409 1966984 .25 .9
Growth of sales 0
Source: Authors' calculation.
Table A2 Descriptive statistics for payers in 2014
Variable Obs Mean Std. Dev. Min Max
Payout ratio 10 5763321 3753954 .087500 9990771
Return on equity 10 0822462 .1039683 .001084 3232413
Return on assets 10 .0533017 .0574481 .000954 1463784
Total assets (in min BAM) 10 652.88 1025.80 31.76 3,389.25
Total liabilities / total assets 10 1349723 1289357 0 3446494
Top 5 shareholders 10 77 1945365 A48 .99
Top 1 shareholder 10 496478 2276067 144794 .9
Growth of sales 10 0215195 1707348 | -.255745 2590757
Source: Authors' calculation.
Table A3 Descriptive statistics for payers in 2015
Variable Obs Mean Std. Dev. Min Max
Payout ratio 11 .6368397 3774359 .0379523 1
Return on equity 11 0927612 1624217 .0012181 5665799
Return on assets 11 .0681063 .1060608 .0010728 .37
Total assets (in min BAM) 11 683.70 985.88 43.77 3,389
Total liabilities / total assets 11 .1382795 1117028 .018562 .3549896
Top 5 shareholders 11 7872727 .1910021 49 .99
Top 1 shareholder 11 .5713433 2748049 1447939 .93
Growth of sales 11 .012811 2337764 -.2962804 .5954944

Source: Authors' calculation.
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Table A4 Descriptive statistics for payers in 2016

Variable Obs Mean Std. Dev. Min Max
Payout ratio 9 .5096881 .3729868 068603 1
Return on equity 9 .1024801 0794977 .0042942 2426131
Return on assets 9 .0824172 061869 .0037746 1940928
Total assets (in min BAM) 9 681.76 1100.16 44.18 3,406.49
Total liabilities / total assets 9 .1584829 .1087022 .0570204 3586212
Top 5 shareholders 9 .813284 1811102 .53 .99
Top 1 shareholder 9 566093 2993725 1447939 .93
Growth of sales 9 .0563703 1082777 -.1000281 2454158
Source: Authors' calculation.
Table A5 Descriptive statistics for payers in 2017
Variable Obs Mean Std. Dev. Min Max
Payout ratio 6 3571273 37516 .045179 ]
Return on equity 6 1301256 .0786033 .0406 2343229
Return on assets 6 1161579 .0702832 0394862 .2188593
Total assets (in min BAM) 6 274.28 294.49 59.58 843.63
Total liabilities / total assets 6 1706604 1109283 .0498155 3572637
Top 5 shareholders 6 .8066667 1618229 .58 .99
Top 1 shareholder 6 4791323 2380162 1447939 79
Growth of sales 6 .0513862 1735274 -.1932541 3173661
Source: Authors' calculation.
Table A6 Descriptive statistics for non-payers in 2013
Variable Obs Mean Std. Dev. Min Max
Payout ratio 19 - - - -
Return on equity 19 0543376 .0948705 .0001756 3817347
Return on assets 19 .0334831 046435 .0001615 1423659
Total assets (in min BAM) 19 329.29 793.78 19.21 3.398.59
Total liabilities / total assets 19 .2069834 1671002 .0014482 5586481
Top 5 shareholders 19 8284211 .1790488 .38 .99
Top 1 shareholder 19 .5886734 2246695 1447939 .9
Growth of sales 0
Source: Authors' calculation.
Table A7 Descriptive statistics for non-payers in 2014
Variable Obs Mean Std. Dev. Min Max
Payout ratio 18 - - - -
Return on equity 18 .0357891 .0408937 .0003382 1316541
Return on assets 18 .0200496 .0236526 .0003366 0911765
Total assets (in min BAM) 18 189.35 291.43 9.75 1,246.52
Total liabilities / total assets 18 .3057082 2433646 .0029669 7840476
Top 5 shareholders 18 .8822222 1319784 .39 .99
Top 1 shareholder 18 6211111 1723502 21 .9
Growth of sales 18 0264731 2276815 -.3908828 676761
Source: Authors' calculation.
Table A8 Descriptive statistics for non-payers in 2015
Variable Obs Mean Std. Dev. Min Max
Payout ratio 12 - - - -
Return on equity 12 0469789 0717061 .0004465 2409997
Return on assets 12 .0808191 1715352 .0003838 .5898746
Total assets (in min BAM) 12 103.57 115.16 3.54 397.51
Total liabilities / total assets 12 2614582 2035767 .0024674 .5907189
Top 5 shareholders 12 .875 1471239 43 .99
Top 1 shareholder 12 6316667 2091034 .24 .94
Growth of sales 12 0685243 1560745 -.2067552 367915

Source: Authors' calculation.
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Table A? Descriptive statistics for non-payers in 2016

Variable Obs Mean Std. Dev. Min Max
Payout ratio 20 - - - -
Return on equity 20 0249129 0379267 .0009593 .138588
Return on assets 20 0144274 .0210127 .0006874 .0788143
Total assets (in min BAM) 20 251.22 319.74 8.10 1,157.72
Total liabilities / total assets 20 2689049 .233431 .0017046 .6301174
Top 5 shareholders 20 .8858142 1239474 41 .99
Top 1 shareholder 20 .6603385 .1909882 24 .95
Growth of sales 20 .142557 .35105 -.4371739 9722494

Source: Authors' calculation.

Table A10 Descriptive statistics for non-payers in 2017

Variable Obs Mean Std. Dev. Min Max
Payout ratio 20 - - - -
Return on equity 20 0466859 .0532237 .000278 1871989
Return on assefs 20 0259519 .0303305 .0001906 .135057
Total assets (in min BAM) 20 155.31 269.91 8.08 1,245.50
Total liabilities / total assets 20 2803637 .2402301 00193461 7924764
Top 5 shareholders 20 .8975 1186714 45 .99
Top 1 shareholder 20 .6393524 .2088689 y .94
Growth of sales 20 0857746 3158722 -.4089707 .8470001

Source: Authors' calculation.
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Abstract

Croatian Industrial Confidence Indicator (ICI) is one of the measures of mangers’
sentiment about the economic situation in the Croatian manufacturing industry. Since
2005, the ICI has been calculated in accordance with the harmonised European
Commission methodology as a simple average of three variables: order books, stocks
of finished products and production expectation. It was empirically confirmed that
the ICI could predict the direction of change in industrial production more than one
month ahead. With the aim of raising the ICI forecasting power, this paper proposes
a novel ICI with a different weighting scheme. The empirical analysis is based on
monthly data for three standard ICI subcomponents and industrial production
expressed as year-on-year growth rates. The data set covers the period from May 2008
to February 2019. Data sources were the European Commission and Eurostat. The
newly defined ICI was constructed by using the nonlinear optimisation approach. The
weights were determined by minimizing the root mean square error (RMSE) in a simple
regression model and by maximizing the correlation coefficient between the ICI and
industrial production for various time lags. The results reveal that the newly defined ICI
performs betterin adapting and following the industrial production growth rate as well
as that the dominant component in the ICl is the production expectation.
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Infroduction

Business and Consumer Survey (BCS) and BCS confidence indicators in different
economic sectors have become an integral part of macroeconomic modelling. Using
confidence indicators, the direction of change in a reference series can be predicted
one or more months ahead. Confidence indicators are calculated for five different
sectors and for the national economy as a whole. There are confidence indicators for
manufacturing industry, construction, retail tfrade, services and for consumers. For
example, change in the industrial confidence indicator predicts change in industrial
production, and so on. The composite indicator on the macroeconomic level is
Economic Sentiment Indicator (ESI). In the last time, ESI has been postulated as a very
important leading indicator in forecasting changes in overall economic activity.
Methodology for the construction of the European BCS and for the calculation of the
BCS confidence indicators are harmonised by the Joint Harmonised EU Programme of
Business and Consumer survey established in 1961. In accordance with this Program,
Confidence indicators (excluding ESI) are calculated as arithmetic mean of
seasonally adjusted balances of answers to the selected variables in BCS (European
Commission, 2019). For example, Industrial Confidence Indicator (ICl), as the
composite indicator of business climate in manufacturing industry, is an arithmetic
mean of seasonally adjusted balances of three variables: (1) order book, (2)
production expectation and (3) stock of the finished products (with inverted sign),
where balance is a difference between weighted percentages of positive and
negative answers of firms on corresponding questions (variables).

Given the fact that the ICI's forecasting power in predicting the direction of
change in industrial production has been empirically confirmed (Cizmesija, Bahovec,
2009), the main idea and the research goal of this paper is to modify ICI in order to
improve its forecasting power. The hypothesis is that by changing the weights in
calculation of ICI the predictive power of ICI may raise, with respect to year-on-year
industrial production growth rates. The main inspiration in establishing the research
goal was the recent empirical survey conducted by Sori¢ et al. (2016), where authors
determined the new weights in calculation of ESI by minimizing the root mean square
error (RMSE) in simple gross domestic product (GDP) forecasting regression equation
and by maximizing the correlation coefficient between ESI and GDP growth for various
leading times. They estimated the GDP forecasting equations by OLS method where
ESI was the predictor variable for various leading times. The novel weighting scheme
for 26 EU member states improved ESI's forecasting accuracy. With that in mind, in this
paper we propose a novel ICl weighting scheme for Croatian ICI constructed by using
nonlinear optimisation techniques.

This paper is organised as follows: Section 2 presents literature review about using
confidence indicators in forecasting reference macroeconomic variables. Section 3
presents the methodology and empirical data set. The results are presented in section
4, while the last section contains the main conclusion.

Literature review

Recent global economic recession, financial crisis and their impact on the real
economy have particularly inspired many analysts and researchers to investigate the
relationship between economic sentiment and macroeconomic and financial
variables. It is a well-known fact that economic sentiment indicators have the
predictive power formany economic variables, like GDP growth, household spending,
unemployment, income, inflation and many others. This is no surprise since ESI
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expresses economic sentiment in all BCS sectors (manufacturing industry, construction,
retail frade, services sector and among consumers).

The link between BCS confidence indicators and economic activity is widely
covered in the literature, but the existing theoretical and empirical studies of the
economic sentiment mainly have investigated the ESI's predictive power of
macroeconomic variables. Another BCS confidence indicator often used as a
measure of the sentiment is the Consumer confidence indicator (CCl). Itis usually used
as a predictor of the private consumption. Some other indicators, such as confidence
indicators in construction, retail trade and in services sector are used less then ESI and
CCl.

The literature about the relationship between ICI and other macroeconomic
variables is relatively modest, especially in Croatia. In Croatia, in about 60% of cases
changes in ICl correctly predict changes in industrial production with one quarter
ahead. Our assumption that the “predictive power of ICI"” should rise is based on the
results from Sori¢ et al. (2016). Investigation of new ICI's prediction power is the goal
for the next empirical research. First, it has been known that in many economies (like
in Croatia), ICl is used as a proxy of ESI due to the dominant share of industrial
production in GDP and the fact that CCl can be a proxy for ESI in predicting changes
in GDP or in industrial production. Therefore, the literature review presented below will
be useful in understanding the main research goals presented in this paper.

Cizmesija and Sori¢ (2010) investigated the potentiality of using ESI as a short-term
leading indicator of Croatian GDP and its main components. Using a bivariate VAR,
authors have shown that changes in GDP can be explained more accurately when
we include ESI in models.

Cizmesija et al. (2011) analysed the relationship between ICI and the
manufacturing industry in the EURO Area. Based on regression analyses, the
conclusion was that in accordance with IClI change the direction of change in
industrial production (for the same month) could be predicted. Here one has to have
in mind that business survey results are available before the official stafistics are
published, so the ICI's forecasting power is evident. Cizmesija and Bahovec (2009)
confirmed the possibility of forecasting the direction of change in Croatia’s industrial
production with ICI.

Some empirical studies have shown the existence of the relationship between
consumer senfiment and stock market returns (Jansen, Nahuis, 2003; Akhtar et al.,
2011; Hsu et al. 2011; Bathia et al., 2016; Lolic et al. 2017). Piccoli et al. (2018), by using
the CCI, found that the relationship between conditional variance and stocks returns
is positive (negative) in periods of low (high) sentiment.The exceptions are small
financial markets. They have a negative relationship among the analysed variables.
The sharp growth in the number of less sophisticated investors under these
circumstances is a result of the high impairment of the positive relationship between
risk and return when the sentiment is high. Many recent researches use CCl as a proxy
for the investor sentiment (Piccoli et al., 2018, Aydogan, 2017, Bathia et al., 2016).

Cristiansen et al. (2014) combined sentiment variables with other classical recession
predictors of financial and some other macroeconomic variables. Sentiment variables
showed significant predictive power for US recessions.

Economic sentiment as a predictor of the rate of growth of the real GDP, using
different econometric models, was analysed by Mazurek and Mielcova (2017),
Largent (2017), Osterholm (2014), Utaka (2014), Horvath (2012), Eickmeier and Ng
(2011), Howrey (2001) and many others. All of them derived similar conclusions that
sentiment indicators either by themselves or in conjunction with other leading
indicators can be used in forecasting changes in GDP, with 3 to 6 months lead.

19



Croatian Review of Economic, Business and Social Statistics (CREBSS)

UDK: 33;519,2; DOI: 10.1515/crebss; ISSN 1849-8531 (Print); ISSN 2459-5616 (Online) Vol. 5, No. 2, 2019, pp. 17-26

Sori¢ (2018) investigated the time-varying impact of consumer sentiment on GDP
growth. He conducted the empirical analysis using a state space model with time-
varying coefficients. He used the dataset from 11 New EU Member States. He found
that the impact of consumer sentiment significantly increased in the 2008, which
means that the recent crisis was to some extent psychologically governed. After that,
the impact of consumer sentiment on GDP mostly stabilizes at the earlier levels.

The idea to include sentiment variables in predicting economic activity is not new,
but the scope of application of these variables is wider than before. Shayaa et al.
(2018) investigated linking CCl and social media big data via sentiment analysis. The
results indicated that the significant but very small relationship between CCl and social
media sentiment analysis exists. Brodeur (2018) analysed the effect of terrorism on
consumer sentiment. Guntner and Linsbauer (2018) investigated the effects of oil
supply and demand shocks on the University of Michigan's Index of Consumer
Sentiment. They found that the expectations of future inflation and change in real
household income as well as perceived vehicle and house-buying conditions are the
main transmission channels of oil supply and demand shocks. Cizmesija and Orlovi¢
(2018) investigated the relationship between turnover in retail frade and the CCl on
the aggregate level of the European Union and on the aggregate level of Euro zone.
They concluded that the changesin CCl precede the changes in retail frade turnover
by two (for the EU) and three (for EA) months and that their planned and achieved
changes are significantly correlated.

Yoo (2018) empirically analysed the relationship between Consumer sentiment and
trading volume in Korean Housing Market. The main conclusion is that CCl and trading
volume behave similarly. Based on this conclusion, the suggestion is that the CCI and
trading volume are crucial for policy-making and stability management of the housing
market. Ktopocka (2017) analysed household savings and borrowing behaviour in
Poland in relationship with the consumer confidence. The survey results were twofold.
First, the CCI has predictive power for future household saving and borrowing rates.
Second, consumer confidence index contains information about future household
saving and borrowing rates aside from the information contained in other available
indicators. The link between consumer sentiment and inflation was analysed in
Ahmedl| and Cassou (2016), Biaowolski (2016), Erjavec et al. (2015), Sori¢ (2013) and
many others.

All the papers mentioned above confirmed significant relationship among
economic and consumer confidence on one side and financial, economic and some
other macroeconomic variables on the other side. Therefore, indicators of economic
and consumer confidence can be useful in macroeconomic forecasting.

Methodology

The empirical analyses conducted in this research is based on monthly data for three
standard ICI subcomponents expressed as balances of three BCS questions: order
books, stock of finished products and production expectation. Namely, ICl is an
arithmetic mean of seasonally adjusted balances of three variables: (1) order book,
(2) production expectation and (3) stock of the finished products (used with inverted
sign). Balances per question are seasonally adjusted using Dainties as the seasonal-
adjustment method, developed by Eurostat. Variable of stock of finished products is
inversely correlated with the industrial production as a referent series. Therefore, it is
included in the indicator calculation with an inverted sign. Survey questions used in
preparing balances are given in Table Al. The aim of the research is to construct novel
ICl with the new weighting scheme for Croatian BCS, focused on improving ICI’s
forecasting quality. With that in mind, the reference series used in empirical research
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is the industrial production expressed as year-on-year growth rates (in accordance
with the harmonised European BCS methodology). The time series considered refers
to the period from May 2008 to February 2019. The BCS results are obtained from the
European Commission, while the industrial production data are gathered from
Eurostat. It is well known that ICI precedes to the rate of changes in industrial
production (HR_ind_y-o-y index), therefore various prognostic horizons h are
considered (h=0, 1, 2, ..., 12).

The abbreviations used in the paper are as follows: Q2 - order books, Q4 — stock of
finished products and Q5 - production expectation, ICI_HR - standard Industrial
Confidence Indicator, ICI_N — new Industrial Confidence Indicator, HR_ind_y-o-y — the
rate of changes in industrial production.

For each prognostic horizon h, h=0, 1, 2, ..., 12, we consider the simple regression
model:

HR_ind_y—0-y,, = a+A(WQ, ~WQ, +Ww,Q;)+¢&. (1)

where a and B are regression parameters and wi, w2 and ws (wi+watws=1) are the
non-negative weights obtained by minimizing the root mean square error (RMSE) for
the simple regression model. Therefore, parameters « and B as well as the weights wi,
w2 and ws are obtained by solving the optimization problem (2):

. 1 o . 2
« B \/ T g LR Y0 Yo, AW Qs ~Qu + W0, ) (2)

subject to
W +w, +w, =1
W, W,, W, >0

where Qzt, Q4+ and Qs+ denote corresponding values for fime period t. Solving the
optimization model (2) is equivalent to solving the optimization model (3):

. T-h ) 2
. ﬁnvalw w Z[HR_Ind_y_o_th —a- ﬁ(leZ,t - W2Q4,t + W3Q5,t )} (3)
2N W g
subject to
W, +w, +w, =1
W, W,, W, >0

which is a quadratic optimization problem and therefore easier to solve than
optimization model (2).

Let a”, " wi, wh and w? denote the optimal solution of model (3) for each
prognostic horizon h, h=0, 1, 2, ..., 12. Now, for each h we define the new ICI (ICI_N)
as:

ICI_N"=2"+ A" (WQ, -W)Q, + W,Q, ). (4)

In order to perform the robustness check of the new indicators ICI_Nh obtained by
solving the optimisation problem (3) for different h, we analyse the ICI_Nh's forecasting
power by using the Pearson’s correlation coefficient between ICI_Nh and the rate of
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change in industrial production (HR_ind_y-o-y) for the same forecasting horizons
(h=0,1.2,...,12).

Empirical results

The “optimal” weights for the new ICI_N are obtained by solving the optimisation
problem (2) (3). The results are presented in Table 1 It which brings the values of
al, p, wit wh and w for different values of prognostic horizons h, h=0, 1, 2, ..., 12.

Table 1 Optimization results - ICls components weights

F‘r"fr;zﬂ':g P°’°?e'e' P“’“g‘e*e’ Weightw: | Weightw2 | Weight ws
0 -6.3176 0.2460 0.0000 0.0000 1.0000
1 -5.3275 0.2473 0.0000 0.0000 1.0000
2 -5.3303 0.2477 0.0000 0.0000 1.0000
3 -5.0869 0.2632 0.0000 0.0802 0.9197
4 -5.3719 0.2573 0.0000 0.0054 0.9945
5 -5.3283 0.2706 0.0000 0.0493 0.9506
6 -5.3563 0.2769 0.0000 0.0550 0.9449
7 -5.3528 0.2792 0.0000 0.0571 0.9428
8 -5.4097 0.2796 0.0000 0.0386 0.9613
9 -5.3854 0.2847 0.0000 0.0557 0.9442
10 -5.3647 0.2903 0.0000 0.0712 0.9287
11 -5.3402 0.2947 0.0000 0.0845 0.9154
12 -5.4298 0.2982 0.0000 0.0638 0.9341

Source: Authors’ calculation.

The standard ICl is defined as the simple average of seasonally adjusted balances
of variables Q2, Q4 and Q5, and therefore here w; = w, = w3 = 1/3. However, if we
want to minimize the RMSE in industrial growth rate, different weighting schemes
should be applied for different prognostic horizons. It is evident that the dominant
component in ICI_N has to be Q5 — production expectation (h=0,1,...,12). Its weight is
equal to 1 in h=0,1,2. After that, w; decreases as the forecasting horizon increases.
Nevertheless, w, is O for all forecasting horizons. It means that Q2 - order books is not
important in calculation of the ICI_N. The presence of variable Q4 - stock of finished
products is minor too. As we can see from Table 1, w, is O for h=0,1,2. After that, w,
slowly increases.

Table 2 shows the correlation of ICI_HR and new index ICI_Nh, h=0,1,...,12, with
HR_ind_y-o-y. As we can see from Table 2, the correlation of ICI_N with HR_ind_y-o-y
is the greatest for h=2. It outperforms the correlation of ICI_HR with HR_ind_y-o-y.
Furthermore, the RMSE for ICI_N2is 43.8052, while the RMSE for ICI_HR is 109.1313, which
shows that ICI_N2 outperforms ICI_HR index regarding the RMSE as well.
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Table 2 Optimization results — correlation ICI_Nh with HR_ind_y-o-y
Correlation of
[CI_Nh with
HR_ind_y-o-y
0.6895
0.6739
0.6917
0.6448
0.5954
0.5153
0.4718
0.4575
0.4036
0.3867
0.3463
0.3013
0.2763

ICI_HR 0.6436

Forecasting
horizon h

o

DN D|WIN[—

~O

(@)

—_
—_

N

Source: Authors' calculation.
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Figure 1 The value of the indicators HR_ind_y-o-y, ICI_HR and ICI_N2 over time
Source: Authors’ creation.

The main conclusion derived from the empirical results presented in Table 1 and
Table 2 can be seen in Figure 1. It is evident that the new ICI with the different
weighting scheme better adapts and follows the HR_ind_y-o-y curve (h=2).

Conclusion

Croatian BCS has been part of the Joint Harmonised EU Programme of Business and
Consumer Surveys since May 2005. Survey methodology and the methodology of
calculating confidence indicators are unified. In accordance with that standard
methodology, confidence indicators in four different sectors are defined as simple
averages of seasonally adjusted balances of selected variables. The ICI as a measure
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of managers’ sentiment in manufacturing industry is a simple average of three
components: order books, stock of finished products and production expectation. All
of them have equal weights in ICI.

In this paper, we proposed the novel weighting scheme in calculation of ICI. The
weights are obtained by using the nonlinear optimisation approach with the goal of
increasing the ICl forecasting power in predicting changes in industrial production. By
minimizing the RMSE in industrial growth rate, we derived different weighting schemes
for different prognostic horizons. The dominant component in ICI has to be the
production expectation. The variable order book is not important in calculation of the
ICl and the presence of variable stock of finished products is of minor importance.

The results obtained confirmed the main hypothesis of this paper that the three
variables of which the ICl is constructed do not have equal weights in calculation of
ICl as a predictor of changes in industrial production rate in Croatia. By changing the
weights in calculation of ICI, the predictive power of ICI may rise, with respect to year-
on-year industrial production growth rates. BSC provide valuable information for
economic short-term forecasting and detecting turning points in the business cycles.
All improvements of the predictive power of the BCS indicator are welcome. The
results of empirical research presented in this paper are part of the ongoing efforts to
produce indicators with better predictive power then the standard one. The limitation
of the survey is relatively small data set in Croatia’s BCS.

Encouraged by the results of our research for Croatia’s ICl, the future research will
be focused on other EU countries and other BCS sectors like construction, retail trade
and services sector.
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Appendix

Table A1 Questions and answers in BCS - Industrial confidence indicator
Q2: Do you consider your current overall order books to be...?
+ more than sufficient (above normal)
= sufficient (normal for the season)
- noft sufficient (below normal)
Q4: Do you consider your current stock of finished products to be...¢
+ fo large (above normal)
= adequate (normal for the season)
- to small (below normal)
Q5: How do you expect your production to develop over the next 3 monthse It will
+ increase
=remain unchanged
- decrease
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Abstract

The purpose of the article is to present agricultural land tenure in Slovenia and its
impact on the division of the factor income into the part intended for the production
factor of land and the improvement by the introduction of the rent statistics. The land,
together with the labour force and capital, contributes to the income generation and
it is one of the production factors that participate in the income division. The analyses
so far have been based on the FADN data but the Slovenian analysis is based on data
from the Economic Accounts for Agriculture (EAA), it uses different sources, and a
different calculation approach. The calculationis based on the share of rented utilised
agricultural area which amounts to about 30% of the total utilised area. Due to the
availability of the data the rent value is calculated depending on the institutional
sectors — for agricultural enterprises (the non-financial enterprise sector) and family
farms (the household sector). In 2016 the average rent per ha of utilised agricultural
area amounted to almost EUR 150 and the nominal value of rents paid in Slovenian
agriculture to EUR 21 million. Slovenian share of rent in factor income for the period
2000-2016 is 3%, which is substantially lower than the European Union (EU-28) average
of 8%. In 2016, the factor income per employee was around EUR 6,000; about 4% of
this amount was confributed to the land in the form of rent value. The rest was
conftributed to the workforce and capital. The paper presents the results that could
be helpful for the agricultural and land policy makers.

Keywords: agriculture, entrepreneurial account, factor income, land tenure, official
statistics.
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Infroduction

The research is based on official statistics data of the Economic Accounts for
Agriculture (EAA) on rents, as one of the entfrepreneurial income account items, for
which the basic definitions and principles given in Eurostat publications European
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system of accounts (ESA95), Eurostat (1996), and European system of accounts (ESA
2010), Eurostat (2013). The analysis was made on the rents data produced by Statistical
Office of the Republic of Slovenia (SURS) for 2000-2016 and the EU-28 for 2005-2016.

The aim of the article is to present data sources, the methodology of the rent
calculation in Slovenia, the influence of land tenure on the division of the factor
income and the position of Slovenia in the European Union (EU) framework. The data
onrented land are based on SURS’s data sources and the sources of other institutions.
Data on rented land, rents and values in Slovenia were analysed in the observed
period from 2000 onwards, with full respect of the Eurostat methodology
recommended by the European Commission documents, Eurostat (1996) and Eurostat
(2013). Facing the challenges of the new methodology application, respecting all the
experiences of other countries, the solution appropriate for Slovenia is offered.

The situation of rents in Slovenia is compared with the EU-28 average and the
individual countries. The analysis presents the contribution of the EU-28 rent value by
countries and the importance of land tenure in factorincome of the specific countries.
The division of factor income into production factors of capital, workforce and land
based on the 2005-2016 average data that gives the impression of the importance
and the influence of the specific factor on the factorincome by countries. Rent value
in factorincome per employee in 2016 shows the importance of rent value that should
be transferred to the owners of rented land. In some countries, the rent value is for the
agricultural producers the cost burden that influences substantially the division of
factorincome.

Literature review

The calculation of rents for EAA purpose were only rents data available before
infroducing the Eurostat praxis of annual statistics in Slovenia. The basic principles of
the national accounts are described in Eurostat (1996, 2000, 2013), and European
Parlioment (2004). With the start in cooperation in Eurostat's grant agreements, the
situation on rent statistics in Slovenia was substantially improved, which is illustrated in
Zaucer (2016, 2017).

As given in ESA 2010, Eurostat (2013), agricultural industry in the EAA reflects
agricultural industry given in the central framework, with some modifications. The EAA
put attention to production process and the resulting income. In ESA 2010, Eurostat
(2013), there is a special article presenting process and the activities necessary for the
rent statistics application, an issue very important for Eurostat to support the countries
starting to publish annual statistics compiled.

The EAA involve production account, related to income account, a capital
account and an entrepreneurial income account for agricultural production. The
production account is the result of compiling for a series of agricultural products, and
non-agricultural secondary activities. All data are expressed in current prices and in
volume terms, as well. There are also three agricultural income indicators, as follows:
first, index of the real income of factors in agriculture per annual work unit; second,
index of real net agricultural entrepreneurial income per non-salaried annual work
unit; and finally, net entrepreneurial income of agriculture.

As given in Eurostat (2013), agricultural accounts do not correspond fully to the
sifuation in agriculture, since they may contain a supply and use of agricultural goods,
with imports, final consumption of households, and impact of associated taxes and
subsidies.

Articles that concerned agricultural rent values and relations of agricultural rents
with the income usually based on the Farm Accountancy Data Networks (FADNS).
data. StreleCek et al. (2011) examined on FADN data the factors which influence the
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land rent and the price land and how significant these factors were in relation to land
rent in the EU member states in the 2005-2007 period. The data on rents were
compared with the farm income. Intensity of production strongly influenced on land
rent (except in the majority of the new EU member states where low influence of the
production intensity on land rent was identified), while relation between land rent and
farm income/total subsidies showed medium statistical dependence.

Another Czechian study (Lososova et al., 2013) examined the differences in the
land rent among the EU countries based on the 2009 FADN data. The aim of the paper
was to assess the difference of rent on farm production efficiencies by region, type
and LFA. In terms of cost rents there are significant differences between countries
within the EU as well as between farming specializations.

Rumanovska (2014) was trying to find correlation between the total area of utilized
agricultural land and the share of rented agricultural land by agricultural holdings in
Slovakia based on data from the Survey for agricultural holdings and on 2012 FADN
data for self-employed small farmers. The findings of this analysis showed the weak
statistical dependence for agricultural holdings, while for small self-employed farmers
a moderate correlation was confirmed. By increasing of the rented agricultural areas
the land rents also increase.

FADN data on rents are the input for EAA in many countries. This is not the case in
Slovenia where the administrative data on rents are used in EAA.

Rents as a part of entreprenevrial income account

Basic data on agriculture and rented land in Slovenia

Detailed data on the structure of utilised agricultural area are submitted by
agricultural census every decade and the Farm Structure Surveys (FSS) conducted by
the Stafistical Office of the Republic of Slovenia (SURS) every few years following
Eurostat’s legal data basis and methodological requirements.

The basis for comparing the total utilised agricultural area and the rented utilised
agricultural area is the data of the agricultural census and farm structure surveys
conducted in the years presented in Table 1. The utilised agricultural area of about
480,000 hectares in 2016 decreased by about 1% in comparison with 2000, but the
movement of the data on utilised agricultural area between the farm structure survey
years was different. Utilised agricultural area was increasing in the period from 2000 to
2007, while in 2010 it decreased by 3% and from this year it has an upward tendency.

The share of rented utilised agricultural area has a tendency of increasing; in 2016
about 142 hectares or 30% of utilised agricultural area was rented, which was about
22% increase in comparison with 2000. In the framework of the rented utilised
agricultural area, the situation was different in the case of the rented land of
household and the non-financial sector. The rented area of family farms increased in
2000-2016 from 87,000 hectares to 124,000 hectares or by about 43%, which is 26% of
total utilised agricultural area.
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Table 1 Basic data of agriculture, Slovenia

ltem 2000 | 2003 2005 2007 2010 2013 2016
'(“/i’lj*;ber of agriculturalholdings | g, s7l 77149 77.175| 75340 74646| 72.377| 69,902
Average utilised area per AH 5.6 6.3 6.3 6.5 6.4 6.6 6.9
Eﬁgor income per employee, 2,545  2.844| 4594 5309 5232| 5009 5956
Share of agriculture in GDP, % 1.9 1.5 1.6 1.2 1.1 1.1 1.2
Share of employment in 1.9 107 103 9.4 8.6 9.7 9.0
agriculture, %
Hectares

Utilised agricultural area 485,879 486,473 485,432] 488,774] 474,432 477,023] 479,589
;e‘::t'g;ed agricultural area, 116,275| 125,812 123,866| 125,004| 136,361 139.,566| 141,620
_ family farms 87,001 100,377| 99.768| 102,028| 112,101 119,526| 124,375
_enterprises 29,274 25435 24098 22.976| 24,260| 20,040 17,245

Structure, %
Utilised agricultural area 100.0 100.0 100.0 100.0 100.0 100.0 100.0
- Ulllised agricultural area, 23.9 25.9 25.5 25.6 28.7 29.3 29.5
rented
_ family farms 17.9 20.6 20.6 20.9 23.6 25.1 25.9
- enterprises 6.0 5.2 5.0 4.7 5.1 4.2 3.6

Source: SURS, 2017a.

The situation in the enterprise sector was the opposite, in 2000, enterprises rented
about 29,000 hectares or 6% of total utilised agricultural area, which decreased in 2016
to about 17,000 hectares, presented only 4 % of total utilised agricultural area.

Rent calculation value as an EAA item in Slovenia

The agricultural census and farm structure surveys data are the most important and
exhaustive data sources that include the entire rented land. The only deficiency of
these data sources is their unavailability on the annual basis. Due to the rent
calculation for the Economic Accounts for Agriculture (EAA) on the annual basis, the
additional and helpful data source is the data of the Farmland and Forest Fund of the
Republic of Slovenia (FFFRS) on rented land and the average annual rent per hectare
to be paid by natural persons and legal entities.

Due to the availability of the data, the rent value is calculated by the institutional
sectors — for agricultural enterprises (non-financial enterprise sector) and family farms
(household sector). The entire amount of the rented land is the same for all three years
(depends on the availability of FSS or agricultural census data), whereas the sector
structure of rented land varies according to the Farmland and Forest Fund data. The
difference between the census or FSS data of about 50,000 hectares of rented land is
assumed to be rented between the agricultural holdings.
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Figure 1 Indices of rented land quantities, average annual rents and rent values,
Slovenia (2000=100)
Sources: Farmland and Forest Fund of RS, 2017; SURS, 2017a.

The nominal value of rents paid in Slovenian agriculture in 2016 was EUR 21 million,
which is almost four times more than in 2000. The rented land increased in the
observed period by 22% but the main influence on the increased rent value has the
rents increase. In 2000 the average rent was EUR 50 per hectare, in 2010 the rent
increased to EUR 99 per hectare. From 2011 on the rent increased from more than EUR
100 per hectare to almost EUR 150 per hectare in 2016. In comparison with the previous
year, the rent decreased only in three years. In 2004, the rent decreased by 1%, in 2006
by 5% and in 2015 by 2% compared with the previous years. In all other years, the rents
increased in comparison with the previous year. The largest rent increases were
recorded in 2007 and in 2014, when the rent increased by 17% in comparison with the
previous years (see Figure 1).

Slovenia in the framework of the rent situation in the EU-28

For presenting the price and quantities movements, the EAA data EU-28 Eurostat New
Cronos database would be needed. Due to the unavailability of the entrepreneurial
income account data at constant prices of the previous year, the data on rents by
the EU-28 can be followed from 2005 on only by values.

In 2005, the rent value at the EU-28 level was about EUR ¢ billion and in 2016 about
EUR 13 billion, which is a value increase of about 40%, but within the EU the situation
between the countries differs. The rent value in Bulgaria in 2016 exceeded ten times
the rent value in 2005. The rent value increased greatly also in Estonia and Romania,
where the 2016 rent value was four times higher than in 2005, and in Latvia and
Lithuania, where the 2016 rent value was almost three times higher than in 2005. In
some counftries the rent value decreased drastically, e.g. in Poland by 40%, in Malta
by 26% and in Spain by 22%. The rent value decreased in 2016 compared with 2005
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also in Portugal by 7% and in Greece by é%. Below the EU-28 average rent increased
in Belgium, France, Croatia, Italy, Luxembourg, Austria, Finland and the United
Kingdom. Slovenia is one of the countries where the rent value increased above the
EU-28 average; the rent value increase in Slovenia in 2016 compared with 2005 was
similar to the rent value increase in Slovakia and the Czech Republic.

Contribution of the countries to the EU-28 rent value

The calculated average rent share of the specific country for 2005-2016 compared
with the EU-28 average rent total shows that the main part (21%) is contributed by
Germany. In specific years, the share of rent compared with the EU-28 total differs from
19% to 23% with the tendency of increase from 2006 to 2016. The second country that
contributes about 20% to the EU-28 rent total is France with the trend of decreasing of
the rent share. Spain and Italy contribute about 11% to the EU-28 rent value. In both
countries, the rent share in the EU-28 value is decreasing. Germany, France, Spain and
ltaly together contributed on average almost two thirds to the EU-28 rent value.
Additional important shares are contributed by the Netherlands and the United
Kingdom; 5% each to the EU-28 rent value, Greece 4%. Together with the above
mentioned most important countries in rent value contribution, they represent almost
80% of the EU-28 total value. The remained 20% of the rent value was contributed by
the other 21 countries. Slovenia contributed to the EU-28 rent value about 0.2%.

Participation of rent in factor income
Rent is one of the factors supporting the generation of factor income, dedicated for
the payment of the rented land besides the costs of labour and capital.

In the EU-28 rents presented on average 8% of the factor income in the 2005-2016
period. The highest average share of rent in factorincome in this period had Denmark
(20%). followed by Luxemburg (18%), Sweden and Germany (16%). Above the EU
average level was the rent value in Bulgaria, the Czech Republic, France, Hungary,
the Netherlands, and Finland. Greece'’s, Austria’s and Slovakia’s average rent shares
corresponded to the EU rent share in factor income. The shares of the average rent
values of other countries were below the EU average. Rent presented on average only
1% of factor income in the 2005-2016 period in Malta and in Poland. Average rent
share of Slovenia was 3% of factor income, which is the level of Cyprus and Latvia, as
given in Figure 2.

The movement of the rent share in factor income was different according to the
different countries. In 2016, Denmark had the highest share of rent in factor income,
about 33%, from 2005 on the rent share increased by 20 percentage points. The shares
of the rent value increased from 2005 to 2009, while from 2010 on the rent value was
decreasing for three years. In 2014, the rent value increased by 9 percentage points
compared with the previous year and in 2016 by é percentage points compared with
2015. Denmark had a specific situation in 2016 due to the negative entrepreneurial
income.

Over 20% of factor income was divided to the rent in 2016 in Luxembourg, Sweden,
Bulgaria and Germany. Slovenian share of the costs of the rented land in factor
income was 4 % from 2012 onwards.
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Figure 2 Division of factor income on production factors of land, capital and labour,
average shares of the 2005-2016, EU-28, %
Sources: Eurostat, 2018a, SURS, 2017b.

Rent value in factor income per employee in agriculture in 2016
Average factor income in agriculture in the EU-28 in 2016 was about EUR 16,000 per
employee. About 9% of this amount was dedicated for rent payment. The biggest
amount of rent was paid by Denmark, EUR 9,000 or 33% of factor income. Denmark
with the factor income of about EUR 28,000 per employee was also the only country
that presented in 2016 negative entrepreneurial income in agriculture (see Figure 3).
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Figure 3 Rent value in factor income per employee, EUR, 2016, EU-28
Sources: Eurostat, 2018a, SURS, 2017b.

Factor income per employee in Germany was about EUR 30,000, about EUR 6,000
or 22% of amount was paid to the owners of rented land. Luxembourg factor income
was about EUR 21,000 per employee, over EUR 5,000 or 25% was paid to the owners of
rented land. An important part of factorincome was paid in Luxembourg. The highest
factor income of about EUR 50,000 per employee had the Netherlands; the share for
the rented land was 10% or about EUR 5,000. Poland had less than 1% of the factor
income per employee (about EUR 6,000), about EUR 31 was confributed to the rent.
Slovenia with the factor income of about EUR 6,000 per employee contributed to the
rent about 4% or EUR 260.
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Annual rent statistics in Slovenia

There were no available statistics on agricultural land prices and rents in Slovenia
before Eurostat's Grant Agreement 2013. The only available data on rents were the
calculations of Economic Accounts for Agriculture (EAA) on the value of charged
agricultural land rents based on land area rented and average agricultural land rent
per hectare.

The general objective of the Eurostat’'s Grant Agreements 2013, 2015 and the
continuation of work with grant 2016 were to set up the data collection system for
agricultural land prices and rents by defined EU target methodology and cost-
effectiveness, analysis of available administrative data sources and expert estimates
(see Figure 4). The objects of observation were rents for 1 hectare of agricultural land
(arable land and/or permanent grassland) rented in Slovenia for agricultural use.
According to the methodological requirement, the rent did not include Value-Added
Tax (VAT).

Types of agricultural land observed were arable land (only at Nomenclature of
Territorial Units for Statistics's NUTS Il level, which are defined in Eurostat, 2018b),
permanent grassland (only at NUTS Il level), and “arable land + permanent grassland*
(at NUTS Il and higher territorial levels).
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Figure 4 Average annual rent per hectare, EUR, Slovenia - the difference between
the EAA data and annual statistics
Sources: Farmland and Forest Fund of RS, 2017; SURS, 2017a.

After the wide research of possible data sources on rents, it was established that
the only possible data source for agricultural land rents is available data of the
Farmland and Forest Fund of the Republic of Slovenia. Data in Excel file were collected
from their internal database for the reference year (derived from their confracts) on
parcels and parts of parcels given in rent (data by parcel + land use + type of
person(s) renting).

Raw data were controlled by the completeness of data with the exclusion of
inappropriate data, e.g. data records with no data on amount of rents (free rents),
and by the size of agricultural land with the exclusion of the parcels and parts of the
parcels up to 1,000 m2,

Average annual rents for Slovenia were calculated for the parcels and parts of the
parcels of at least 1,000 m2. Regarding the NUTS levels, Eurostat (2018b), the methods
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of calculating average annual rents at NUTS lll level based on simple arithmetic mean
of rents for m2 of “arable land”, “permanent grassland” and “arable land + permanent
grassland*, while the calculation of average annual rent at NUTS Il level based on
weighted arithmetic mean of average rents for 1 hectare of “arable land +
permanent grassland” of statistical regions. In this calculation, data on the total rented
area of agricultural land of statistical regions were used as weights. By further
aggregation, average annual rent for Slovenia also based on weighted arithmetic
mean of average rents for 1 hectare of “arable land + permanent grassland”, with the
appropriate weights for cohesion regions (i.e. data on the total rented area of
agricultural land of cohesion regions). The deviation from the EU target methodology
is the observation of agricultural land rents on the side of lessors instead of on the side
of legal entities and natural persons renting the agricultural land.

The advantages of the administrative data were cost-effectiveness and less
additional work in the data editing phase (detailed data received), while the
disadvantages were that only a third of the rented agricultural land in Slovenia was
covered by this source and that only rents paid to the Fund were monitored, while
rents paid to other private owners were still uncovered and no automatic control for
data on agricultural land rents within the statistical region could be established
(different values for m2 of agricultural land were possible). The data on rents are
available from 2013 onwards at NUTS Il and Slovenia.

Conclusion

Data on the total ufilised agricultural area rented in Slovenia are limited to the
agricultural census or Farm Structure Surveys that influence the quality of the annual
calculation of rent value. The calculation of rent for 2000-2016 shows the rent value
increase in Slovenia by three times based mainly on the rent per hectare increase,
although the area of rented land in 2016 increased by 40% compared to 2000.

Due to the unavailability of the Eurostat EAA, data at constant prices only the rent
values in the 2005-2016 period were analysed. The average EU-28 rent value increased
in the twelve-year period by over 40%. The highest increased rent value was registered
by Bulgaria, which in 2016 exceeded the rent value in 2005 by ten fimes. The countries
with the markedly increased rent values were Romania, Estonia, Lithuania, and Latvia.
The rent value in Slovenia in 2016 was more than double the 2005 value; the increase
is similar in Slovakia and the Czech Republic. The rent value in 2016 decreased below
the 2005 level in Poland, Malta, Spain, Portugal and Greece.

The participation of Germany, France, Italy and Spain exceeds two thirds of the EU-
28 rent value. Together with the Netherlands, Greece and the United Kingdom they
cover 78% of the EU-28 rent value. Other 21 countries presented the remaining 22% of
the rent value in 2016; the Slovenian share was the same as the Croatian at 0.2% of
the EU-28 rent value.

The average remuneration of rented land for the 2005-2016 period in the EU-28 was
about 8% of factor income but the shares of rent in factor income by countries varies
from 1% in Malta and Poland to 20% in Denmark. The Slovenian share of rent in factor
income for this period is 3%, which is the same share as in Cyprus and Latvia and one
percentage point lower than in Croatia.

Denmark has a specific position in the field of rents. The share of rents in factor
income of agriculture increased significantly from 2005, when the rents presented 13%
of factorincome, to 33% in 2016. In 2016 in Denmark the factor income per employee
was about EUR 28,000, about EUR 2,000 had to be paid to the owners of rented land.
About EUR 20,000 was paid for the compensation of employees, about EUR 1,000 was
paid for the interest, and entrepreneurial income was negative at about EUR 3,000.
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Slovenia introduced the annual average rent statistics according to the Eurostat
methodology in the framework of Grant Agreement 2013 and 2015 and continues the
work with Grant Agreement 2016. According to the exhaustive research of the
available data sources, it was established that the only appropriate available data
source for the introduction of rent statistics is at this moment the Farmland and Forest
Fund of the Republic of Slovenia. The disadvantage of this source is the deviation from
the EU target methodology on the observation of agricultural land rents on the side of
lessors instead of on the side of legal entities and natural persons renting the
agricultural land. The data by cohesion regions are available from 2013 onwards; at
the level of Slovenia minor differences between the EAA data on average rent per
hectare and annual statistics on rents from 2013 to 2015 are shown, while in 2016 the
rent per hectare was the same according to both calculations.

This research contributes to the agricultural and land policy with information on
agricultural factorincome division, statistics harmonization methodologies, respecting
the Eurostat requirements, and shows its’ pioneer application to the case of Slovenian
agriculture rent statistics data, which might be useful to both scientific and professional
needs. Limitation of the research has been shown to be a quite short-term period of
investigation, which might be overcome in the further investigation of the authors.
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Abstract

The quadratic trend is a statistical model described by the quadratic function. Finding
its extremum (also called the vertex or the turning point) using differential calculus or
completing the square method is very well known in the literature. In this paper, a new
method for finding the extremum of the quadratic function, based on a simple
mathematical inequality is proposed. In comparison with the other two known
methods, our method does not require the differentiability assumption and it takes
fewer steps than completing the square method. Also, it is shown how the turning point
for the quadratic trend can be applied in forecasting the unemployment rate in
Croatia in the first quarter of 2019. The obtained conclusions are equal to the
conclusions obtained in the usual way by using forecasting software.
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Infroduction

In mathematics, a single-variable quadratic function (or a quadratic polynomial) is a
very important example of an elementary function. Studying quadratic function, its
graph and roots obtained by solving the corresponding quadratic equation last from
ancient civilizations, such as Babylonian, Egyptian, Indian, Chinese, and Greek, up fo
modern days (Irving, 2013). Today, the quadratic function finds many applications not
only in mathematics, engineering or technology, but also in social science disciplines,
such as economics, social statistics, education, and others.

In the Croatian education system, a quadratic function is taught in the second
grade of secondary school. After that, a more rigorous mathematical analysis of the
polynomials and other functions is given in the first year of higher education, i.e.
college. During the secondary school, students learn how to graph a quadratic
function, how to find its roots and the vertex of its graph (i.e. minimum or maximum)
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using elementary methods (Aude, 1938, Bossé, Nandakumar, 2005, Didis, Erbas, 2015,
GuUner, 2017, Heaton, 1896, Henderson, 1994, Hoehn, 1975, Irving, 2013, Kotsopoulos,
2007, Lopez, Robles, Martinez-Planell, 2016, Seares, 1945). The most common
elementary method for finding extremum of a quadratic function is completing the
square (Maharaj 2005, Nebesniak, Burgoa, 2015). However, in the first year of college,
students learn differential calculus which is then applied for the analysis of the
quadratic polynomials and other functions. On the one side, completing the square is
simple method. However, it contains several steps to find the final solution. On the
other side, in general, the application of differential calculus for finding extrema
demands not only the assumption of differentiability for the observed function, but
also examining necessary and sufficient conditions. The problem of using derivatives
for analyzing functions which describe the real-world phenomena, such as supply and
demand functions in economics, total cost function in business or quadratic frend in
statistics, is that these functions are not differentiable (they are rather sequences of
real numbers than continuous real functions).

In this paper, a new approach to finding the extremum of the quadratic function is
presented. Our approach uses only the definition of extremum and very simple
mathematical inequality, which makes it suitable for analyzing not only smooth
quadratic function but also quadratic sequences which are not continuous functions.
Nevertheless, our method should not be seen as the more advanced method, but
rather as the complement to complete square method and derivatives. To the best
of our knowledge, this method is unknown in the relevant literature.

The structure of this paper is as follows. After intfroduction, the second section
presents three ways of finding extreme value of a quadratic equation. The first two
ways are very well known (differential calculus approach and completing the square
method), while the third way is our approach. In the third section, analysis of the
turning points for the quadratic trends is given through several examples, while the
fourth section brings forecasting of unemployment rate in Croatia using the quadratic
trend. Conclusion is given in the last, fifth section.

Finding exireme value of a quadratic function
Let © be a set of real numbers. A real quadratic function, or a polynomial of the
second degree, is a function

frr -, f(x)=ax’+bx+c, (1)
wherea ,b and c are real numbers and a=0. The graph of the quadratic function is
called parabola.

In this section, the three ways for finding extrema of the quadratic function are
presented: differential calculus approach and completing the square method, which
are very well known in the literature, and the third new way based on mathematical
inequality.

Differential calculus approach
To find extrema of the function (1) using derivatives, the differentiability of fin (1) must

be checked. Since itis a polynomial of the second degree, it is an elementary function
and it is differentiable (moreover smooth). Now, the differential calculus can be
applied to find stationary points of the function (1). Let us find the first derivative of f :

f'(x)=2ax+b. (2)
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The first derivative (2) is equal to zero if and only if

_b (3)
2a

Thus, the unique stationary point of the function (1) is given by (3). Notice that point

x* satisfies the necessary condition for an extremum. To see if (3) is extremum indeed,

sufficient condition must be examined, i.e. the sign of the second derivative at the

stationary point (3) must be checked. Since

f"(‘%jzza’ (4

the sign of (4) depends on the sign of the number ae~ \{0}.
If a>0, function f has minimum at the point (3) with the minimum value

_ 2
f(—£j= 4ac —b . This means that parabola opens upwards, and the vertex of the

2a 4a
min b dac-b’
2a’ 4a | (5)

parabola is given by
Ifa<0, function f has maximum at the point (3) with the maximum value

X* =

_ 2
f (_ZEJ = 4ai b . This means that parabola opens downwards, and the vertex of the
a a

parabola is given by

[ b 4ac—b2j (6)
max| ——, .
2a 4a

Completing the square method

The main idea of this method is that quadratic function (1) can be equivalently shown
in the vertex form (Maharaj, 2005, Nebesniak, Burgoa 2015). The vertex form of (1) is
given by

f(x):a(x—h)2+k, (7)
where (h, k) are coordinates of the vertex (h,ke” ). The procedure of finding
coordinates (h, k)takes the following steps:

1) Let us write quadratic function in both ways:

ax? +bx+c=a(x—h)* +k. (8)
2) Now, let us expand the right hand side of (8):
ax® +bx+c =ax* —2ahx+ah” +k . (?)
3) From (9), the system of equations follows:
a=a
b =-2ah (10)
c=ah’ +k.

4) From (10), it follows that vertex has coordinates
_p? 11
(h,k):(—£,4ac b]. (11)

2a 4da
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5) Thus,

f(x):a(x—(—%n +4az;b : (12)

Now, the question is if (11) is the minimum or maximum. For that reason, let us first
2
suppose thata>0. Then, for all real numbers x, the term a(x—(—%n in (12) is always

nonnegative, i.e. zero or positive, which means that the minimum value of the function
. dac—b’
f is
4a
of the function f . Similarly, in the case when a<0, it follows that (11) is the maximum

of the function f .

,and itis achieved only for x= —21 .Thus, if a>0, then (11) is the minimum
a

Mathematical inequality approach
Let us first recall the definitions of the (global) maximum and (global) minimum for the
real function.

A real function f:¥ —

v

has a (global) maximum point at x, if f(x, )= f(x) for
all xe” .The value f (xmax) is called the maximum value of the function f .
Areal function f:” = has a (global) minimum point at x’  if f(x;in)s f (x) forall

xe* .The value f(x,,) is called the minimum value of the function f .

Let us now state and prove the following mathematical inequality: For all real
numbers a and £, the following inequality holds:

05+,B]2
> .

aﬂs(

Equality in (13) holds if and only if = /.
Proof. Inequality (13) is equivalent with the following inequalities

aﬂﬁ(#j & dafLa’ +2af+ o Os(a—ﬁ)z. (14)

Since the last inequality in (14) is obviously true, the inequality (13) is true. Also, it is trivial

(13)

2 2
to check that a = implies aﬂz(ﬂzﬂj , and vice versaq, if aﬁ:(#j ,then a=4.

This completes the proof of (13).
Let us now find the extremum of the function (1) using the inequality (13). From (1) we
have

f(x):ax2+bx+c=—ax(—x—gj+c. (15)

Let a=x, ﬂ:—x—E. If a>0, then by using (13), from (15) we have
a

X=X—— 2
f(x):ax2+bx+c=—a-x-(—x—gjﬂ:z—a 5 a C=4ai;b : (16)

<0 a

B
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Equality in (16) is achieved if and only if x=—x—E, from where we get x=—2£ . Thus,
a a

2 2
from (16) it follows that f (x)> 48C=b ¢or all real numbers x, where f(_2£): 4ac4—b ,
a a
which by definition means that quadratic function f has global minimum point at
2
.. __b , with the minimum value 4ac—b
2a 4a

If a<0, then similarly as in the previous case, by using (13), from (15) we have
2

X—X—— 2
f(X)=ax2+bx+c=—a-x-(—x—9j+cg—a a |, c-dac-h ) (17)
>0 «a a 2 4a

)

which by definition means that quadratic function f has global maximum point at

. : : 4ac - b?
X =—£, with the maximum value .
2a 4a

Forecasting by using turning point of quadratic trend
The purpose of this section is to show the importance of using the quadratic tfrend and
its turning point as a tool for forecasting.

A trend model is a function of time, where, in general, the time is the integer
sequence. Some of the most common trend models are frend polynomial of the first
and the second degree (linear and quadratic frend), exponential model, double
exponential smoothing and others. In this section, the quadratic frend as the statistical
forecasting model is analysed. According to (Dumicic¢ et al. 2017:19-20), “quadratic
trend is given by

F=A+A %+5 X, t=12,..n, (18)
ﬁn+T:ﬁ0+ﬁjl_.Xn+r+ﬁ2'X§+f1 T:1;2131---1 (]9)

where F, is the estimated value of the time series at time t, g, is the estimated
constant term, A, and g, are estimated coefficients, x, is the value of the time unit
variable at the time t, x? is the squared value of the time variable at the time t, F,
is the forecasted value of the time series at the time n+7, x,.. is the value of the time
variable at the time n+7,n is the total number of values in the time series, and zis the
time horizon (forecast horizon).” Generally speaking, in economics, vertex (or
minimum and maximum) of the quadratic trend is also called turning point. Since F,
is the quadratic function of x,, according to the previous section, the turning point of
the quadratic trend (18) and (19) is given by formula

JiA (20)
28,

Recent literature shows that a various trend models are characterized as the most
appropriate models in forecasting the unemployment rates for each gender in
selected European countries (Dumicic, 2015). In (Dumicic et al. 2017), the authors
found that the quadratic trend was the best option among the other forecasting
models for male and female unemployment rates in some selected countries. By using
their results and formula (20), let us analyse the forecasted values of the male and
female unemployment rate, where the quadratic tfrend as the forecasting model was

X*=—
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used. In the period of 24 years, from 1991 to 2014, the quadratic frend was the best
model for forecasting male unemployment rate in Albania and Serbia. Over the same
period, the quadratic trend was also the best model for forecasting female
unemployment rate in following Eastern Balkan countries: Albania, Bosnia and
Herzegovina, North Macedonia, Montenegro and Serbia.

In this case, n=24,t{1,2,3,...,24}, and forecasting was only for two years, 2015 and

2016, sor =2. List of countries, corresponding quadratic trends and its turning points
are given in Table 1. Since the length of the observed period is 24 years, it is evident
that the turning points for Albanian and Serbian quadratic frends in case of the male
unemployment rate are less than 24, while parabolas open upwards.

Table 1 List of the quadratic trends as the best forecasting models for male and
female unemployment rate for some Eastern Balkan countries in the period from

1991 1o 2014
Country Forecasting model equation sign ﬂAz Turning
point
Male unemployment rate
1. Albania F, =13,43-0,1-t+0,008-t? /3,=0,008>0 t*~6,25
2. Serbia Ift =13,78-0,35-t+0,026-t* ,32 =0,026>0 *~6,73

Female unemployment rate

N

20,38-0,32-t+0,001-t* B, =0,001>0 t*=160

A

Ift:26,02+0,43-t—0,012-t2 B, =-0,012<0 t*~17,92

3. Albania F

4. Bosnia and
Herzegovina

A

5. North Macedonia F, =28,57+1,26-t—0,053-t S, =-0,053<0 t*~11,89
6. Montenegro F. =20,8+0,09-t-0,006-t* | /3, =-0,006<0 t*~7,5
7. Serbia F, =18,87-0,51-t+0,036-t* | f3,=0,036>0 | t*~7,08

Source: Authors. Data were taken from Table 1 and Table 2 from (Dumici¢ et al. 2017).

Thus, the male unemployment rate in these two countries will increase on average
in 2015 and 2016 (see Figure 1, cases 1. and 2.). In case of forecasting female
unemployment rate, the parabola of the Albanian quadratic tfrend opens upwards,
but the turning point (t*~160 ) is greater than 24, which means that unemployment in
2015 and 2016 will decrease on average (see Figure 1, case 3.). Parabolas of
quadratic frend for Bosnia and Herzegovina, North Macedonia and Montenegro
open downwards, and all three turning points are less than 24, which leads to
conclusion that the female unemployment in these three countries will decrease over
years 2015 and 2016 (see Figure 1, cases 4., 5. and 6.). The last example, female
unemployment in Serbia, is very similar to male unemployment models, so the
conclusion is the same (see Figure 1., case 7.). Thus, our analysis of forecasting
unemployment rates gives the same conclusions, obtained by forecasting software,
as in (Dumicic et al. 2017).

At the end of this section, let us give one more hypothetical example of the
quadratic trend. Let us suppose that in the country XYZ forecasting model equation
was given by the following equation

F, =12,62-0,5146-t+0,01-t* . (21)
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A

17,92 24

3 F
0 t

6.25 24t 6.73 YR 24 16

A

11,89 24 ! 75 o 7,08 2t

Figure 1 Graphs of the quadratic trends from Table 1
Source: Authors.

In this case, the turning point of (21) is t*~ 25,73 and parabola opens upwards. Since
the turning point is close to n=24, the interpretation of this result should be that the
unemployment rate in country XYZ will reach its minimum value in the short run, i.e.

over the years of 2015 and 2016, and probably increase on average after years 2016
and 2017.

Quadratic trend as a forecasting model of unemployment

rate: case of Croatia

Data and methodology

For the purpose of the empirical analysis of the turning points on more recent real
data, the data from European Commission Eurostat (2019) on monthly rates of the
total unemployment, male and female unemployment in Croatia from January 2015
to April 2019 have been downloaded. All of the rates used are seasonally adjusted
and the sample period from the beginning of 2015 until December 2018 is used to
estimate several frend models of unemployment rate movement. The fime span of
2019 datais used for out of sample forecasts.

Table 2 Comparison of RMSE, MAE and MAPE, total unemployment rate

Model RMSE MAE MAPE
Linear 0.8355 0.7496 10.533
Quadratic 0.7899 0.6929 9.7368
Exponential 1.0296 1.0244 13.6929

Source: Authors.

Table 3 Comparison of RMSE, MAE and MAPE, male unemployment rate

Model RMSE MAE MAPE
Linear 1.0327 0.9052 13.8843
Quadratic 0.7736 0.6331 9.6945
Exponential 1.3780 1.3414 19.4967

Source: Authors.
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Table 4 Comparison of RMSE, MAE and MAPE, female unemployment rate

Model RMSE MAE MAPE
Linear 0.5837 0.5495 6.9909
Quadratic 0.8391 0.8033 10.2118
Exponential 1.2157 1.1907 14.8484

Source: Authors.

The linear, quadratic and exponential trends are compared for all three-time series
based on out of sample RMSE, MAE and MAPE (root mean squared error, mean
absolute error and mean absolute percentage error). All of the models have been
estimated via OLS with the Newey-West (1987) corrections of standard errors. The
values of all errors are given in Table 2, 3 and 4.

It can be seen that the quadratic trend is best for the total and male unemployment
rates. Thus, this function is used in the rest of the analysis.

Results and Discussion
The functional forms of the total and male unemployment rates are as follows (with all
variables being statistically significant on usual levels):

totalt =33.322-0.2308t +0.00001t? , (22)
and

male, = 36.677 —0.3095t + 0.0005t* . (23)

Since the unemployment rate is very sensitive macroeconomic variable (see Meyer
and Tasci, 2015 or Dimian et al. 2017), it is convenient to forecast it in short-run.

On the one side, the forecast results for total and male unemployment rate from
January 2019 to April 2019 are obtained by using the software EViews. From Table 5 it
can be seen that both total and male unemployment will decrease on average over
this period of time, which quite matches the actual data.

On the other side, the turning points of (22) and (23) are t,,, ~309,5

respectively (time horizon is given in months, n=48, 7 =4). Since parabolas open

upwards in both cases, and both turning points are greater than 48, the same
conclusion was made, as follows: both total and the male unemployment rate will
decrease on average during the period January 2019 to April 2019.

*

~11540 and t’

male

Table 5 Forecasted values of the total and male unemployment rate in Croatia

Date total total_f male male_f
(%) (%) (%) (%)
Jan 2019 7.3 7.07 6.5 6.43
Feb 2019 7.2 6.86 6.4 6.24
Mar 2019 7.1 6.66 6.4 6.04
Apr 2019 7.1 6.45 6.4 5.85

Source: Authors.

Note: total and male denote actual values of the total and the male unemployment rate,
respectively, while fotal_f and male_f denotes forecasted values of the fotal and male
unemployment rate, respectively.

Conclusion

In this paper, three methods for finding the extremum point of quadratic function are
discussed. Application of differential calculus and completing the square method are
very well known approaches in solving this problem, while our method is new. It is
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based on a very simple mathematical inequality and in comparison to differential
calculus approach our method does not require a necessary assumption of
differentiability. Also, our method gives extremum point and corresponding extreme
value directly, with no needs for several steps like in completing the square method.
However, this new method should not be seen as a superior or better method in
comparison with the other two methods, but rather as their complement. The
importance of finding the extremum point of the quadratic function is illustrated by ifs
application to finding the turning point of a quadratic trend (i.e. the vertex of its
parabola). The total and the male unemployment rate in Croatia in the period from
January 2019 to April 2019 by using the turning point of the corresponding quadratic
trend are forecasted. Both turning point approach and forecasting by software
EViews have given the same conclusion. Thus, the robustness of the conclusions based
on the turning point approach can be said to be good, as this relatively simple
approach gives the same conclusions as some more complex approaches. One
shortfall of this approach is that it can be used on data which follows a parabolic
behaviour. However, there is no limitation to use this approach on shorter periods
where a variable has such behaviour, as forecasting economic and especially
financial variables is always advised to be for short periods of time. For example, if the
trend is not a quadratic one, it can be locally approximated by a quadratic function.
Such examples will be examined in the future research.
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Informal payments by patients in Croatia:
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Abstract

Almost three decades after the collapse of the socialist system, numerous informal
practices inherited from that period have remained deeply entrenched in the
Croatian economy and society. Faced with burdensome regulations and
complicated procedures, many citizens and companies opt to resolve their problems
using string-pulling, bribery and undeclared work. However, there are many other
informal means of conduct, which have not been given adequate attention so far.
One of them is the practice of giving gratuity and gifts fo medical practitioners for
services that are already covered by health insurance, whose roots and the exact
function are still not sufficiently understood. To start filling the gap, this paper explores
which groups of citizens give out-of-pocket payments to doctors and nurses, as well
as what motivates them to do so. The logistic regression analysis applied on data from
the Special Eurobarometer Survey No 470, which was conducted in October 2017 on
a stratified sample of 1,038 Croatians, reveals that these payments by no means
represent a benevolent custom of expressing gratitude for healing. Even though a
certain portion of citizens exercises this practice out of choice, informal payments
more commonly occur following a direct request by medical staff or simply because
the patient feels a pressure to do so. As revealed by the analysis, the majority of such
transactions in Croatia highly resemble standard forms of bribery. In line with this, it is
recipients rather than donors of gifts and cash supplements who should be targeted
in endeavours to eradicate the phenomenon.

Keywords: corruption, Croatia, healthcare, informal patient payments, logistic
regression, out-of-pocket payments.
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Infroduction

During the last decade of the twentieth century Croatia has witnessed flourishing of
various informal practices inherited from the turbulent socialist period (Cuckovié, 2002,
Ott, 2002, Bejakovic, 2009). Contrary to the prevalent belief that these misconducts
would lose their momentum once the country finished economic and culturadl
transition, most forms of illegitimate behaviour have remained deeply embedded in
business and social interactions of Croatian citizens (Goel, Budak, Rajh, 2012,
Bejakovic, Wiliams, 2017, Franic, Williams, 2017, Franic, 2019). Vast and inefficient
public administration, the weak rule of law and prevalent distrust in the state institutions
seem to have paved the way for clandestine transactions to became a standard
mode of operating in this South-East European country (Bejakovi¢, 2009, Baric,
Williams, 2013, Franic, Williams, 2017).

Informal supplementary payments by patients to doctors and nurses are certainly
not an exception in this regard (Budak, Rajh, 2014, European Commission, 2017a,
2017b). Also known as under-the-table payments, out-of-pocket payments, envelope
payments and under-the-counter payments (Chereches, Ungureanu, Rus, Babag,
2011), this particular practice connotes all forms of “a direct contribution, which is
made in addition to any contribution determined by the terms of entitlement, in cash
or in kind, by patients or others acting on their behalf, to health care providers for
services that the patients are entitled to” (Gaal, Belli, McKee, Szécska, 2006, p. 276).
Although being somewhat less pervasive compared to other post-socialist countries,
gifts and cash supplements given prior or after receiving treatment in public
healthcare institutions severely undermine efficiency and fairness of the Croatian
healthcare system (European Commission, 2017a, 2017b).

However, it is hard to expect any success in the fight against this practice without
detailed insight into the mechanisms underlying its existence. No study has evaluated
this matter so far, and therefore here we seek to address precisely this gap.
Specifically, the idea is to explore why some Croatians spend additional financial
resources for services that are already paid and in which circumstances these
transactions usually happen. In line with this, the article is expected to have both
theoretical and practical contribution. Alongside advancing our knowledge about
the causes and nature of informal patient payments in Croatia, the findings presented
here will also signalise to the authorities which policy responses could yield best results.

To achieve the above-mentioned objectives, the next section summarises the most
important findings on this phenomenon from other countries around the world. This is
followed by a short overview of the literature on Croatia and discussion about the
research hypotheses which are tested in this paper. Section 4 then explains the
methodology applied to do so, while Section 5 provides the results of the undertaken
analysis. The last part of the paper brings concluding remarks.

Why do people pay for medical services which are

supposed to be free?

Unlike other contacts with public servants, those in healthcare institutions are
frequently life-important matters. Since the quality and speed of services received in
hospitals can significantly affect one’s well-being, many societies have developed a
benevolent custom of expressing thankfulness to doctors and nurses in the form of gifts
and/or tips (Gaal, McKee, 2005, Gaal et al., 2006, Cockcroft et al., 2008, Cohen, 2012).
In point of fact, this tradition has been evidenced in all but few countries around the
world, irrespective of their level of development (Paviova et al., 2010, Cohen, 2012,
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European Commission, 2014, Williams, Horodnic, 2017).

Nonetheless, in some societies it gradually evolved into a harmful economic
practice, which slows down the provision of healthcare services and reduces trust in
the system. This particularly applies to post-socialist countries of Europe and Asiq, in
which this transformation was already visible during the 1970s and 1980s (Lewis, 2000,
Thompson, Witter, 2000, Gaal, McKee, 2005, Pavlova et al., 2010). Substantial
economic difficulties which the Eastern Bloc faced at that time were above all
reflected through shortages of goods, lower quality of services and frequent
interruptions in supply. This forced citizens to seek alternative strategies for satisfying
everyday needs, including but not limited solely to healthcare (Lewis, 2000, Thompson,
Witter, 2000, Radin, 2009).

Alongside the scarcity of medical equipment and drugs, an additional problem
during that period were inadequate salaries of healthcare practitioners. In such
circumstances, out-of-pocket payments by patients eventually became a tacitly
approved norm, namely they served as informal wage supplements for underpaid
medical personnel (Lewis, 2000, Ensor, 2004, Cohen, 2012, Stan, 2012, Radin, 2016).

Yet, in numerous countries the scope of the problem grew out of control after the
fall of socialist regimes. Besides additional reductions in the quality and availability of
public services, the inifial phase of fransition was also characterised by severe
expansion of various dishonest practices across all spheres of the economy. Many
medical professionals hence seized the opportunity to abuse their monopolistic
market position for private gain, which resulted in informal patient payments
becoming more similar to standard forms of public sector corruption (Ensor, 2004,
Radin, 2009, Pavlova et al., 2010). In the majority of post-socialist countries out-of-
pocket payments had, therefore, become a must: great many gift/money givers were
actually reluctant participants, led primarily by the fear of being denied/postponed
treatment or receiving poorer service rather than by desire to express gratitude (Vian,
Grybosk, Sinoimeri, Hall, 2006, Moldovan, Van de Walle, 2013).

The pervasiveness of the phenomenon was indeed evidenced by numerous surveys
from that period. For instance, during the early 2000s one-third of medical treatments
in Romania entailed additional payment for services that were already covered by
public health insurance (Lewis, 2007), while in Bulgaria and Albania this was the case
in every fifth interaction (Lewis, 2007). The situation was even more worrying in post-
soviet countries, where the recorded incidence of this practice during the late 1990s
ranged from 31% in Latvia (Lewis, 2000), to 74% in the Russian Federation (Lewis, 2000)
and 920% in Moldova (Lewis, 2007).

Recent studies on the matter indicate that informal patient payments have
remained a constituent part of healthcare systems in most transition economies
(Stepurko, Pavlova, Gryga, Grooft, 2010, Williams, Horodnic, Horodnic, 2016, European
Commission, 2017a, Williams, Horodnic, 2018). The resultant schemes are, however,
highly divergent in terms of actors involved and their rationales for participation. That
is to say, scholars interested in this phenomenon generally agree that nowadays every
single act of giving a gift and/or money in these societies actually lies on a continuum
between two extremes: mere expression of gratitude which is initiated strictly by a
patient and extortion on the part of service providers (Radin, 2009, Farcasanu, 2010,
Williams, Horodnic, 2017).
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Informal patient payments in Croatia — an overview of

available studies

Croatia was not exempt from the developments described above. According to the
first study on this issue, which was conducted in 1994 on a random sample of 443 adults
from Zagreb and Split, 14.0% of citizens engaged in the custom of buying a gift to
healthcare personnel while 8.4% were giving cash supplements (Mastilica, Bozikov,
1999). A similar study from 2002, which included individuals from the whole country,
revealed that some 12% of those Croatians who had visited a doctor during the 12-
month period preceding the survey spent additional financial resources for services
they were enftitled to (see Lewis, 2007). This share was comparable with those in
transition economies of Central Europe, although somewhat lower than in other
countries from the Balkans (Lewis, 2007).

Only slight improvement in this respect was documented by the joint study of the
Institute of Economics Zagreb and United Nations Office on Drugs and Crime from 2010
(see Budak, Rajh, 2014). This survey of 3,000 adults displayed that 8.3% of citizens who
had contacts with medical practitioners over the preceding year gave in-cash or in-
kind confributions to doctors, while 6% of them had such experiences with nurses
(Budak, Rajh, 2014). While supporting staff was commonly rewarded with food,
beverages and other commodities of symbolic prices, doctors were given cash more
often. More precisely, only one in eight informal payments to nurses involved cash,
whereby every third payment to a doctor was strictly in cash (Budak, Rajh, 2014).

This matter was further evaluated by the Special Eurobarometer survey on
corruption, which took place in all 28 EU member states. According to the first wave
of the survey from winter 2013, 2.57% of Croatians who had visited a public healthcare
institution during the 12-month period before the interview were asked to give a
giftf/cash or did so out of choice (European Commission, 2014, Williams, Horodnic,
2017). However, this should be perceived as a lower boundary for the real incidence
rate, not only owing to a non-negligible refusal rate. Explicitly, the survey was
concerned solely with cash-in-hand payments and ‘valuable’ gifts, thus omitting petty
non-monetary bestowals in the form of chocolates, coffee, bofttles of inexpensive
wine, etc. What is more, respondents were left to freely decide what is ‘valuable’ and
what is not, given that no clear cut-off point was provided.

The same study was repeated in 2017, with some minor differences in the outcomes.
Specifically, 3.6% of respondents admitted informal payments to medical practitioners
in the form of cash or valuable gifts, while 1.7% of them refused to answer this question
(European Commission, 2017a). It is hence more indicative to say that only 94.7% of
study participants strictly denied any supplementary payments (European
Commission, 20170a).

Exactly this latest survey will be a starting point for our analysis. As already
mentioned, no study on the causes and nature of out-of-pocket payments has been
conducted so far, which is the gap this paper seeks to fill. In addition to examining
socio-economic and demographic aspects of the phenomenon, the main aim s,
therefore, to understand what motives some citizens to pay for services that are meant
to be free of direct charge. This brings us to the ultimate goal of this study, which is to
evaluate whether informal payments by patfients in Croatia could be scrutinised
through the prism of good manners or whether they are nothing more than a harmful
leftover from previous periods. This will be done by analysing where these activities
stand in the continuum between the expression of gratitude and extortion. In other
words, the following two hypotheses will be tested in the rest of this paper:

e Gratitude hypothesis: Informal payments in Croatia are a benign cultural
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custom of expressing thankfulness for received care
e Extortion hypothesis: Informal patient payments in Croatfia mostly occur
following a direct request by the service providers or due to the patient feeling
pressure to do so
The next section provides a detailed description of the variables used and statistical
methods applied to check which of these two hypotheses holds true in Croatia.

Data and methods

Conducted in October 2017, the Special Eurobarometer Survey No 470 enables a
comprehensive insight info attitudes and experience of Europeans with bribery and
related misconducts in public institutions. A stratified random sample of approximately
1,000 individuals above 15 years of age was selected in every EU member state using
a multi-stage random procedure. In the first step, a range of sampling points were
drawn from every regional administrative unit, which were stratified by type of area
and individual unit. Initial household addresses in each of the sampling points were
then randomly determined, while subsequent households were chosen using the
standard random route procedure. Interviewees from the sampled households were
selected following the closest birthday rule.

The survey covered different areas of public administration, but particular attention
was paid to the healthcare system. Participants were first inquired if they had any visit
to a public healthcare institution in the last twelve months. Those who answered
positively were then asked the following question: “Apart from official fees did you
have to give an extra payment or a valuable gift to a nurse or a doctor, or make a
donation to the hospitalg”

To evaluate what distinguishes individuals who gave a confirmative answer to this
question from the rest of the sample, we apply logistic regression modelling (Cramer,
2003, Menard, 2002, Hosmer, Lemeshow, Sturdivant, 2013). If P(Yi=1) denotes the
probability of giving a contribution in cash or in kind for individual i, then the
accompanying logistic model can be written as follows:

BO+§BkXik
P(Y:]):e— ) ('l)

K
BO+ZBkXik
1+e =

where Xt (k=1,...K) represents an explanatory variable exerting effect px on the
modelled probability, and K stands for the total number of such variables.

The key variable used to evaluate the gratfitude hypothesis is the one measuring
aftitude tfowards non-monetary bestowals of public officers. Explicitly, every survey
participant was asked to what extent they find acceptable when someone gives a
giftf fo a public servant in any sphere of public administration, whereby the following
three options were offered: never acceptable, sometimes acceptable, and always
acceptable. Small in-kind contributions are generally recognised as a benevolent
occurrence in most cultures (Lewis, 2000, Vian et al., 2006, Moldovan, Pavlova et al.,,
2010, Stan, 2012, Van de Walle, 2013), and therefore a positive effect of this variable
would imply that thankfulness indeed plays a vital role in the decision-making process
of Croatian patients.

Besides this, the interviewees were also requested to express their opinion about
direct cash payments to public servants, with the identical answers being offered as
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in the case of non-monetary contributions. Since under-the-table cash compensations
are usually associated with bribery (Gaal, McKee, 2005, Stepurko, Pavlova, Gryga,
Groot, 2013), this variable is also included in the model so as to see where informal
patient payments stand in comparison with the standard forms of corruption.

Another feature essential for the evaluation of the first hypothesis is the financial
situation of a patient. If informal payments are an expression of free will on the part of
the giver, then it is expected that more affluent individuals will be more likely to reward
service providers. As the survey did not contain any direct question about the personal
wealth of a respondent, we use a proxy variable indicating whether they had
difficulties paying bills during the analysed period. The following three options were
offered: most of the time, from time to time, and almost never/never.

It is also important to inspect if the type of settlement in which an individual lives
exerts any influence on their behaviour. As shown by studies from other countries, this
practice is usually more widespread in smaller communities due to much stronger
social ties among their inhabitants (see Williams et al., 2016, Williams, Horodnic, 2018).
Informal payments in rural areas are hence more frequently a benign tool for
strengthening those ties rather than an imposed behaviour. In line with this, if the
logistic regression reveals that people from rural parts of Croatia have a higher
inclination towards informal payments, this will suggest that gratitude hypothesis may
indeed be valid.

Similar arguments also hold true in the case of gender, given that studies from
around the world identified women as more common participants in this practice
(Stepurko et al., 2015, Williams et al., 2016, Williams, Horodnic, 2018). This is explained
by women not only placing more emphasis on social relations but also being more
disposed to express their feelings (and gratefulness in particular). Significant effect of
gender would, therefore, also support the gratitude hypothesis.

Turning to the extortion hypothesis, we use two covariates to evaluate its validity in
Croatia. The first and more important of them is a perception regarding the
pervasiveness of bribery and abuse of power among healthcare practitioners. This is a
binary variable designating whether or not a respondent believes that these two
represent a significant obstacle in the functioning of the system. The second variable
is a binary indicator for any direct experience with corruption in other public spheres
(i.e. outside the healthcare system) during the last twelve months. A positive effect of
these two covariates would signalise that the decision to give a gift and/or money to
medical practitioners is more likely to be an outcome of one’s expectations and/or
previous negative experience rather than an expression of free will.

Finally, we also include respondents’ age in the model, primarily as a control
variable. A positive effect is expected in this case, not only owing to pre-capitalist
origins of informal patient payments (as explained before) but also because older
individuals are more likely to face serious health issues that require repeated
tfreatments.

An exhaustive account of the explanatory variables used in logistic modelling and
the exact coding of theirs is provided in Table 1. Before moving to the presentation of
results, it ought to be stressed that this is by no means a complete list of factors that
could help in explaining why some patients in Croatia reside on informal payments to
medical practitioners, while others do not have such a habit. Indeed, there are many
other socio-economic features that are known to affect the behaviour of people in
this respect, with the level of education and marital status being the most important
among them (see Arsenijevic, Pavlova, Groot, 2015, Williams, Horodnic, 2017, 2018).
However, the inclusion of additional variables would only increase the number of model
coefficients (and consequently undermine the robustness of analysis), while not being
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particularly helpful in testing our hypotheses. For that reason, the decision was made to
include only the eight variables mentioned above in the final statistical model, although

a wider depiction of the practice will be provided in a descriptive manner.

Table 1T An overview of the explanatory variables

Variable name Description Coding Missing
values
Gender A binary variable representing 0-male; 0
the gender of a respondent 1 - female
An interval variable denoting the .
- . Values designate the
Age exact age of an interviewed 0
N exact age
individual
A categorical variable for the I - rural area/vilage;
. . . 2 - small/middle-sized
Type of community type of the residence area in fown: 0
which an inferviewee lives '
3 - large town
A categorical variable 1 - most of the time;
Financial difficulties designating the frequency of 2 - from time to time; 5
facing difficulties in paying bills 3 - almost never/never
A categorical variable specifying .
1 - never acceptable;
Tolerance towards to what extent the respondent .
- . . ) . 2 - sometimes
giving gifts to public | finds it acceptable when . 3
_ - . . acceptable;
officials someone gives a gift to public
. 3 - always acceptable
officials
A categorical variable specifying 1 - never acceptable:
Tolerance towards tfo what extent the respondent .
- . . 2 - sometimes
giving money to finds it acceptable when . 6
A . . . acceptable;
public officials someone gives money to public
- 3 - always acceptable
officials
A binary variable displaying
Experience with whether the respondent was 0-no:
bribery in other asked or expected by public ] e; 0
public spheres servants outside the healthcare Y
system to give a gift/extra money
Perception of the A binary indicator designating
. whether the respondents see .
pervasiveness of . 0-no;
- . bribery and abuse of power as 0
bribery in the . 1-yes
widespread among healthcare
healthcare system S . .
practitioners in Croatia

Source: Authors’ own representation.

An additional justification for limiting the number of explanatory variables can be
found in a non-negligible number of missing values in the modelled variable. While this
problem was anticipated owing to the sensitivity of the researched matter, it had to
be adequately addressed in order to obtain credible results. Given that the same issue
was also encountered for some of the explanatory variables (see Table 1), multiple
imputation procedure was employed so as to replace non-existent answers (see
Rubin, 1987, van Buuren, 2007, Newman, 2014). Explicitly, fifty imputations were
simulated for every missing value using the system of chained equations.

Results

An insight into socio-economic, demographic and spatial characteristics of the
patients who utilise informal payments, which is provided in Table 2, represents a good
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starting point in our search for the mechanisms underlying this phenomenon in Croatia.
As can be seen, out-of-pocket payments were most frequently admitted by people
from Dalmatia (8.8%), followed by residents of Lika and Banovina (7%). However, one
should be careful when making conclusions about the geographical dispersion of this
practice due to rather high refusal rates in certain regions. This above all applies to the
capital and its surroundings, given that the share of individuals failing to provide an
exact answer in this part of the country was actually considerably above the share of
those who answered positively. As a matter of fact, Zagreb witnessed the lowest denial
rate (Table 2).

Table 2 Socio-economic, demographic and spatial characteristics of informal payers
in Croatia, % of population

Variable Categories Yes No Refusal/Do

not know
Gender Female 3.6 95.6 0.8
Male 3.4 93.5 3.1
15-24 0.0 100.0 0.0
Age 25-39 2.3 94.2 3.5
40 - 54 3.0 94.7 2.3
55+ 5.3 93.7 1.0
(Re-)Married 5.2 93.4 1.4
. Cohabiting 1.4 94.3 4.3
”S"T‘;;'L‘;” single 11 98.1 0.8
Divorced 0.0 91.3 8.7
Widowed 2.5 96.8 0.7
Highest | No formal education/Still studying 0.0 100.0 0.0
educa. | Elementary/High school 3.5 94.9 1.6
Attained | University degree and higher 4.4 92.1 3.5
Employed/Self-employed 2.3 95.3 2.4
Unemployed 4.2 91.3 4.5
Occup. | Inactive (house persons, students, 1.4 98.6 0.0

etc.)

Retired 5.5 93.7 0.8
Zagreb and surrounding 3.6 90.5 5.9
North Croatia 4.5 94.7 0.8
Region S!ovonic . 0.5 99.5 0.0
Lika and Banovina 7.0 93.0 0.0
Istra, Rijeka and Gorski Kotar 2.7 97.3 0.0
Dalmatia 8.8 91.2 0.0
Total 3.6 94.7 1.7

Source: Authors’ own work based on the Special Eurobarometer 470/Wave EB88.2.

Turning to the demographic features of the payers, there seems not to exist a
substantial difference between genders in this respect. Although women were more
likely to admit such behaviour (3.6% compared to 3.4% for men), this does not
necessarily imply they indeed participate more frequently. Owing to the unequal
dispersion of missing values between these two groups, we prolong the discussion
about the exactrole of gender to the part of the text which presents results of statistical
modelling.

Results are, however, more apparent when it comes to the role of age. Not only are
the oldest citizens most inclined to give valuable gifts and money to medical
practitioners in Croatia (5.3%), but they also expressed the highest readiness fo answer
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this question in the first place (i.e. refusal rate was only 1%). The opposite is true for
individuals below 40 years of age, given that only 2.3% of them answered positively,
while 3.5% did not give an exact answer (Table 2). Interestingly, all individuals aged 24
and less denied giving gifts/money to medical staff, which is in line with the previously
stated assumption. This particular issue will also be discussed later in more detail, after
presenting the results of logistic regression.

In any case, the importance of age can be further grasped from the occupational
structure of informal payers. As can be seen from Table 2, retired individuals are most
frequent actors in such transactions. Interestingly, the unemployed seem to be more
likely to offer cash supplements and gifts than individuals having a job. In fact, the real
participation rate for this particular group of citizens is probably much higher, given a
rather high refusal rate.

Table 2 also reveals that married individuals are by far most inclined towards this
practice. One in twenty respondents from this group admitted giving gifts and/or
money during one of their latest encounters with medical practitioners, which is in line
with the research findings from other transition economies (Williams et al., 2016,
Williams, Horodnic, 2018). The same is also true for education, given that informal
payments appear to be most common among highly educated individuals in Croatia.

% 30
25
20
15
10
5
0
Personal Personal The Asked to go Other
decision, decision, doctor/nurse for a private
given before given after requested itin consultation
receiving receiving advance in order to be
freatment tfreatment freated in a
public
hospital

Figure 1 Reasons for giving informal supplements, % of survey
respondents admitting this practice
Source: Authors’ own work based on the Special Eurobarometer 470/Wave EB88.2.

The next important thing to analyse is who usually initiates out-of-pocket payments
and at what point they are done. Every individual admitting their involvement in this
practice was offered six scenarios and asked to state which of them apply to their
latest experiences. The results summarised in Figure 1 disclose that almost every tenth
individual was requested material contribution by a doctor or nurse prior the
treatment, while one in five was actually forced to spend additional money by being
redirected to a private institution. These findings undoubtedly show that many medical
professionals abuse their position for private gain, which indicates that the extortion
hypothesis probably holds true in Croatia.

Nevertheless, informal payments are more often done on the initiative of a patient.
As illustrated in Figure 1, every fourth case of additional material compensation was a
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personal decision of the service receiver, whereby the act happened after the
treatment. Although slightly less frequent, prior-the-tfreatment exchanges are also
quite common in Croatian healthcare. Explicitly, 16% of the citizens had at least one
recent visit to healthcare professionals where they decided to play their cards in the
very beginning.

Table 3 Determinants of informal payments by patients in Croatia, logistic regression

results
Variable Coefficient Standard error
Female 0.346 0.506
Age 0.028* 0.012
Type of community (RC: Rural area)
Small/middle-sized town 0.710 0.627
Large town 0.452 0.658
Financial difficulties (RC: Most of the tfime)
From fime fo time 0.618 0.720
Almost never/never -1.035 0.768
Tolerance towards giving gifts to public
officials (RC: Never acceptable)
Sometimes acceptable 0.482 0.509
Always acceptable -0.820 1.028
Tolerance towards giving money to public
officials (RC: Never acceptable)
Sometimes acceptable -1.280 1.314
Always acceptable 1.205 1.391
Experience with bribery in other public | 7154 0.531
spheres
Perception of the pervasiveness of .
bribery in the healthcare system 1.087 0.510
Cons -6.844*** 1.505
Size of the sample 672
Number of imputed values 50
Prob > F 0.000
Pseudo R2 0.180
Area under ROC 0.820

Note: *p<0.05, **p<0.01, **p<0.001
Source: Authors’ own work based on the Special Eurobarometer 470/Wave EB88.2.

Yet, logistic regression on the determinants of patient behaviour reveals that this
voluntarism is more often a result of external pressure rather than a mere desire to
express gratitude. As can be seen from Table 3, individuals who think that corruption is
a severe problem in public healthcare institutions are statistically more likely to rely on
informal payments than those who do not share this opinion. This would suggest that
many of Croatians who give gifts or gratuity on their own most probably do it out of a
belief that the service providers expect additional compensation.

This notion is further reinforced by the findings on the association between direct
experience with corruption in other public institutions and one’s propensity fo reward
medical staff. Explicitly, citizens who were recently asked by a public servant outside
the healthcare to give a gift or extra money are statistically more likely to find
themselves in the same situation when interacting with medical practitioners. These
results, therefore, challenge the idea of out-of-pocket payments to doctors and nurses
being a free choice on the part of a giver.

Indeed, we did not find any evidence supporting the gratitude hypothesis. Most
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importantly, no significant link was found between one’s tolerance towards giving gifts
and their propensity to do so prior or after the contact with doctors and nurses (Table
3). In fact, individuals justifying such behaviour in any circumstance appear to be less
likely to utilise out-of-pocket payments compared to those who are entirely against
giftf rewards. However, the resulting coefficient is not significant, and the same holds
true for the coefficient measuring whether the attitude towards cash payments exert
any influence in this respect. These findings, therefore, show that supplementary
payments in Croatia cannot generally be seen as a benign custom of expressing
thankfulness for healing.

A further argument against the gratitude hypothesis can be found in the complete
absence of any link between the financial situation of a patient and their likelihood to
employ informal payments. As a matter of fact, citizens who never face financial
difficulties seem to have a lower predisposition for giving gratuity and gifts than those
who are struggling to have their ends meet, although the accompanying coefficient
is not significant (Table 3). As well, we found no statistical evidence for this practice
being more likely to occur in smaller communities nor among women. These findings
hence refute the idea of informal patient payments in Croatia serving the role of social
glue.

Finally, logistic regression highlighted the age of a patient as one of the central
factors driving their behaviour. The older an individual is, the higher their propensity to
give gratuity or gift is. Younger individuals, on the other hand, do not mind rewarding
medical practitioners for the services which they had already paid through
compulsory health insurance.

Discussion and conclusion

Akin tfo their counterparts from other post-socialist countries, many patients in Croatia
engage in additional out-of-pocket payments to medical staff for the services they
are entitled to by legislation. To understand why this is happening, this paper sought
to identify key factors underlying the decision-making process of citizens in this regard.
As revealed by a broader insight info the socio-economic and demographic
peculiarities of the actors involved, informal payments are more common among
highly educated individuals, and particularly among married ones. On the other hand,
no significant discrepancies between genders nor between inhabitants from different
types of settlements (i.e. rural areas; small and mid-size towns; and large cities) were
found.

In fact, it is actually age what mostly distinguishes informal payers from the rest of
the population. The practice persists mainly among older population cohorts, while
younger citizens seldom show this form of misbehaviour. An optimistic explanation for
this would be that younger generations either have been abandoning this detrimental
practice or have never accepted it in the first place. If true, this would suggest that
out-of-pocket payments by Croatian patients are only a leftover from the socialist
period, which will lose its momentum in the future. Nonetheless, it is more plausible that
gifts and envelopes are reserved for treatments of severe health conditions, which are
more frequently encountered in the case of older citizens. Faced with a life-
threatening condifion on the one hand, and numerous obstacles in their struggle to
overcome it on the other (long waiting lists, unmotivated medical professionals, low
quality of services received, etc.), many citizens are presumably ready to do whatever
is needed so as to speed up the process. However, although it sounds quite
reasonable, the validity of this latter theory cannot be tested with available data. More
research into this matter is therefore needed.
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Whatever the case might be, many service providers in Croatia undoubtedly abuse
their position for personal gain. As exposed by our analysis, lots of patients open their
pursers either following a direct request by medical staff or due to feeling that the
other side expects under-the-table contribution. Many cases of informal patient
payments to doctors and nurses in Croatia hence highly resemble standard forms of
public sector bribery.

In line with this, it is receivers, not the givers of informal payments who should be
targeted in the efforts to eradicate the phenomenon. Besides putting additional
emphasis on this issue during their education, the authorities should also seek effective
mechanisms for identifying and punishing medical staff who request any unofficial
contribution from patients or accept donations above the prescribed value. Yet, more
tangible salary increases could also help, since this would undoubtedly reduce the
motivation of doctors and nurses to seek additional sources of income.

Several notes of caution are, however, necessary at this point. First of all, even
though the two waves of the Special Eurobarometer survey indicated a moderate
decline in the occurrence of informal patient payments compared to previous
periods, this does not necessarily mean that nowadays fewer patients bring plastic or
paper bags to the public healthcare institutions. Many survey respondents most likely
did not bother to report a bottle of wine or a box of chocolates, as they were strictly
asked about ‘valuable gifts’ (however interpreted). As a result, the real incident rate
of this phenomenon in Croatia is certainly much larger than suggested by the survey.

Yet, even if this particular form of misbehaviour was indeed gradually vanishing from
society, this would not automatically imply an overall drop of illegitimate practices and
abuse of power in Croatian healthcare. In fact, service providers and patients
represent only the final loops in the perplex chain of stakeholders within this complex
system. There are many other actors securing the smooth operation of public
healthcare, with the most important among them being drug suppliers, producers of
medical equipment, private insurance agencies and public healthcare fund. Mutual
interactions of these stakeholders hence make the public healthcare system a fruitful
field for various forms of illicit behaviour.

Actually, it would even be inappropriate to conclude that patients themselves are
generally becoming less prone to circumventing rules and procedures. There are
many other types of fraudulent activities which go beyond contribution in kind or in
cash to the medical staff with whom they directly interact. Most notable such
misconducts include discretionary envelope payments to other gate-keepers and
pulling strings to achieve advantages over remaining patients. Unfortunately, not
much is known about the pervasiveness and nature of these alternative strategies
used by citizens to outsmart the system. If this paper thus motivates other researchers
to further explore the behaviour of Croatian patients, then it will have fulfilled its
broader aim.
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Abstract

Cryptocurrencies are a sweltering topic in modern times of investment strategies.
Since the cryptocurrency market is classified as an emerging market, in this paper a
portfolio of emerging markets is compiled from the indices of four European Union (EU)
countries and one cryptocurrency. The aim of this paper is to investigate how the
incorporation of the Bitcoin cryptocurrency into the portfolio affects the performance
of the portfolios of these countries. Moreover, by drawing an efficient frontier, the
paper identifies where Bitcoin stands relative to other indices in the portfolio. The
countries whose indices were used in the analysis are: Croatia, Hungary, Romania and
Poland during the period from July 13, 2018 to June 07, 2019. The method used for an
efficient frontier formation is Markowitz's Modern Portfolio Theory (MPT). By applying
this theory, the minimum variance portfolio at the efficient frontier was created for the
portfolio with and without the cryptocurrency. The empirical analysis indicates that
Bitcoin improves the effectiveness of the portfolio in emerging markets of the selected
EU countries, where the expected risks of a portfolio that includes the cryptocurrency
are smaller and with higher returns than those of portfolios without Bitcoin. From the
Markowitz's theory point of view, the results of the empirical analysis also indicate that
Bitcoin is on the efficient fronfier. Since all instruments on the efficient frontier
according to the modern portfolio theory are efficient, it can be concluded that
investments in such instruments depend on investor’s risk aversion.
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Infroduction

This paper studies the impact of cryptocurrency on the investment portfolio by
applying the Markowitz method, as given in Markowitz (1959). The analysed portfolio
consists of four stock indices and one cryptocurrency. Stock indices selected for this
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research are representative indices of European Union emerging countries, namely,
Croatia, Hungary, Romania and Poland. These markets are characterized by the
transition to an open market economy with a growing working age population.

The cryptocurrency market can be considered as an emerging market that is
growing year by year and its potential exceeds all expectations.

Houben and Snyers (2018) pointed out that cryptocurrency is a digital
representation of value that is alternative to government-issued legal tender and it is
independent of any central bank.

Andrianto and Diputra (2018) stated that Bitcoin became the most widely used
digital currency with the largest market capitalization among other digital currencies.
This study is limited only to Bitcoin because of its largest trading volume.

The main goal of this paper and the reason for including cryptocurrency in the
portfolio is to see how Bitcoin affects the portfolio and the formation of an efficient
emerging market frontier. Accordingly, it is desirable to see how the inclusion of
cryptocurrency in the portfolio will affect standard deviation and expected returns.
Given that cryptocurrency prices are characterized by high volatility and are
influenced by supply and demand, it is logical to assume that returns will be
significantly higher relative to other portfolio components, but there will also be greater
risk for investors.

This paper is organized as follows, after brief introduction, in section two the
literature review is given. In section three, data and methodology are provided.
Section four presents the results of the empirical analysis. Finally, section five concludes
the paper.

Literature Review

According to Markowitz modern portfolio theory (MPT), Markowitz (1959), it is possible
to create a portfolio that, at a certain level of risk, provides the highest rate of return,
i.e. a portfolio that has a minimal risk for a given rate of return (Peris, 2018). Mangram
(2013) pointed out that the risk component can be measured by using a variety of
mathematical formulas and reduced through a diversification concept that targets a
properly weighted set of investment assets that together show lower risk factors for
investing in any single asset. Furthermore, by plotting an efficient frontier, the best
combinations of securities which provide the highest rate of return for a given rate of
risk within an investment portfolio can be observed.

Markowitz theory gives considerable importance to diversification and correlation
between portfolio components (Markowitz, 1959). Furthermore, it is important to note
that Markowitz was the first to associate covariance among stock returns with portfolio
risk which made a significant contribution to the investment area, in comparison to
the older diversification approach (Skrinjari¢, 2013). Many researchers claim that from
investing point of view, correlation of returns is very important.

Burnsike and White (2016) noted that Bitcoin's price should perform differently
relative to other assets as it is influenced by distinct market forces. In addition, market
behaviour can be quantified by correlation, a standardized indicator of how assets
move together. Related to that, they shown correlation of returns: price
independence. Furthermore, they found that Bitcoin's price movements have been
isolated and different from those of other asset classes and that Bitcoin is the only asset
that keeps steadily low correlations with every other asset. Nevertheless, the maximum
correlation that Bitcoin displayed with each of the other assets is the minimum
correlation that any of the other paired assets showed with each other.

Chan et al. (2017) analysed best fitting distributions and results of different
cryptocurrencies including Bitcoin. The analysis has shown that the best fitting
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distribution for Bitcoin is generalized hyperbolic and that log returns of Bitcoin have
semi heavy tails.

Trimborn and Hardle (2019) analysed cryptocurrency investing approach by
forming portfolios using S&P 100 component, DAX30 and Portugal stocks with cryptos.
Empirical analysis has shown that addition of cryptos can improve risk-return frade-off
of portfolio formation, both in in-sample and out-sample case.

Andrianto and Diputra (2018) analysed the effect of cryptocurrency in the portfolio
that consists of six stocks. Stocks used in construction of portfolio are The Kraft Heinz
Company (KHC), Wells Fargo & Company (WFC), The Coca-Cola Company (KO),
International Business Machines Corporation (IBM), American Express Company (AXP),
and Phillips 66 (PSX). They concluded that cryptocurrency improves the effectiveness
of the portfolio. They also shown that Bitcoin allocation ranges from below 1% to
above 90%.

Methodology

The first hypothesis in this paper suggest that cryptocurrency improves effectiveness of
the investment portfolio. The next hypothesis is that inclusion of cryptocurrency will
change shape of an efficient frontier.

This paper analyses how inclusion of Bitcoin in the portfolio that consists of four
emerging market indices affects the portfolio risk-return points and efficient frontier.
The study focuses on Bitcoin since nowadays, cryptocurrencies are increasingly used
for investment purposes. Specifics of these virtual currencies like low correlation to
other assets and resistance to economic shocks are just some of the reasons why
investors want to include them in their portfolio.

For the research purposes, historical data were taken from Thomson Reuters and
CoinMarketCap. The data period ranges from July 13, 2018 to June 07, 2019. Emerging
stock market indices used in the portfolio are: The main share index of the Zagreb
Stock Exchange (CROBEX), the Budapest Stock Index (BUX), Bucharest Exchange
Trading Index (BETI), Warsaw Stock Exchange Index (WIG), and cryptocurrency Bitcoin
(BTC). Bitcoin is chosen since it has the highest market capitalisation among other
cryptocurrencies and because some researchers compare Bitcoin to gold. In the
empirical part of the analysis the data is analysed using statistical program "R studio"
and the financial and graphics packages.

MPT is used to create minimum-variance portfolios located on the efficient frontier.
MPT is in fact the investment backbone for selecting and developing investment
portfolios based on maximizing expected returns and minimizing risk, Mangram (2013).
After uploading the data into “R sfudio”, it was necessary to calculate weekly returns.
Some of codes that were also used in optimization purposes include cor (correlation
matrix), cov (covariance matrix) and portfoliofrontier (preparing data for plotting an
efficient frontier).

Furthermore, opfimization was conducted via solver that is known as
“solveRquadprog”. With the help of solver mean-variance and tangency optimal
portfolio could be established. Using the function getWeights it is possible to calculate
portfolio weights and after that step it is possible to draw a bar chart of these portfolio
weights (using the function barplot or functions from ggplot2 package).

Results
Empirical analysis starts with calculating weekly returns presented in Table 1.
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Table 1 Weekly portfolio returns (July 13, 2018 to June 07, 2019)

Date CROBEX BUX BETI WIG BITCOIN
20-7-2018 -0.0090 -0.0129 -0.0045 0.0119 0.1646
27-7-2018 0.0232 0.0213 0.0179 0.0482 0.1046
3-8-2018 -0.0059 0.0225 0.0059 | -0.0017 | -0.0937
10-8-2018 0.0075 -0.0161 0.0081 | -0.0175 | -0.1840
17-8-2018 -0.0101 0.0073 0.0038 | -0.0132 0.0621
24-8-2018 0.0013 -0.0067 0.0105 0.0419 0.0210
31-8-2018 0.0009 0.0284 0.0003 0.0109 0.0462
7-9-2018 -0.0087 -0.0012 0.0036 | -0.0351 -0.0845
14-9-2018 -0.0070 -0.0251 -0.0172 | -0.0112 0.0070
21-9-2018 0.0054 -0.0135 0.0266 0.0113 0.0336
28-9-2018 -0.0121 0.0381 0.0036 0.0122 | -0.0136
5-10-2018 -0.0087 -0.0061 0.0167 | -0.0092 | -0.0033
12-10-2018 0.0034 -0.0163 -0.0189 | -0.0349 | -0.0540
19-10-2018 0.0011 0.0228 0.0243 0.0047 0.0300
26-10-2018 0.0131 -0.0341 -0.0221 | -0.0534 0.0014
2-11-2018 -0.0158 0.0333 0.0178 0.0537 | -0.0134
9-11-2018 0.0092 0.0378 0.0109 0.0156 | -0.0004
16-11-2018 -0.0168 0.0190 -0.0096 | -0.0304 | -0.1357
23-11-2018 -0.0155 0.0013 -0.0061 0.0273 | -0.2489
30-11-2018 0.0000 0.0184 0.0166 0.0291 -0.0789
7-12-2018 -0.0084 -0.0182 0.0022 | -0.0042 | -0.1610
14-12-2018 0.0111 0.0186 -0.0128 0.0095 | -0.0533
21-12-2018 -0.0037 -0.0137 -0.2083 | -0.0191 0.1838
28-12-2018 0.0122 -0.0112 0.0632 0.0074 0.0070
4-1-2019 -0.0109 0.0254 0.0331 0.0036 | -0.0170
11-1-2019 0.0027 0.0183 -0.0570 0.0217 | -0.0452
18-1-2019 0.0142 0.0150 -0.0054 | 0.0182 | -0.0080
25-1-2019 0.0016 -0.0136 -0.0207 0.0087 | -0.0160
1-2-2019 -0.0012 0.0007 -0.0033 | -0.0022 | -0.0316
8-2-2019 -0.0018 -0.0316 0.0722 | -0.0166 0.0500
15-2-2019 0.0071 0.0119 0.0132 | -0.0068 | -0.0126
22-2-2019 0.0039 0.0157 0.0142 0.0075 0.1010
1-3-2019 0.0092 -0.0159 -0.0134 | -0.0097 | -0.0371
8-3-2019 -0.0168 0.0029 0.0233 | -0.0147 0.0107
15-3-2019 0.0037 0.0256 0.0022 0.0204 0.0152
22-3-2019 0.0179 0.0143 0.0214 | -0.0116 0.0158
29-3-2019 -0.0020 -0.0059 0.0017 | -0.0030 0.0183
5-4-2019 -0.0031 0.0038 0.0193 0.0167 0.2062
12-4-2019 0.0079 0.0259 0.0079 0.0066 0.0104
19-4-2019 0.0067 -0.0030 0.0101 | -0.0006 0.0412
26-4-2019 0.0007 0.0059 0.0077 0.0029 | -0.0046
3-5-2019 0.0129 -0.0304 0.0033 | -0.0227 0.0886
10-5-2019 -0.0015 -0.0171 -0.0166 | -0.0564 0.1006
17-5-2019 0.0128 -0.0294 -0.0098 | -0.0035 0.1409
24-5-2019 0.0064 0.0036 -0.0042 0.0018 0.0840
31-5-2019 -0.0136 0.0218 0.0364 | 0.0231 0.0709
7-6-2019 0.0126 0.0062 0.0097 0.0183 | -0.0639

Source: Authors’ calculations (R-Studio), Thomson Reuters and CoinMarketCap.
On a weekly based returns, indices performance, efficient frontier, weights and

comparison of distributions can be shown graphically. Furthermore, performance of
portfolio components will be shown (Figure 1).
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Figurel Performance graph of selected emerging market indices and one
cryptocurrency

Source: Authors’ creation (R-Studio), Thomson Reuters and CoinMarketCap.

From the MPT point of view, the riskiest component in portfolio is Bitcoin because of
the highest prices volatility. Bitcoin riskiness is followed by Polish (WIG) and Romanian
(BETI).

When it comes to performance, in figure 2. comparison of distributions is illustrated
by creating a histogram of returns generated for portfolio components with different
display options.

A rational investor should prefer a positively skewed asset to a similar negative
skewed asset and asset with a low to negative kurtosis in order to indicate more
predictable returns (Carl and Peterson, 2019).
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Figure 2 Comparison of distributions of portfolio components
Authors’ creation (R-Studio), Thomson Reuters and CoinMarketCap.

Table 2 Variance-covariance matrix

CROBEX BUX BETI WIG BITCOIN
CROBEX | 9.79E-05 -2.73E-05 1.02E-05 6.70E-06 0.000175
BUX -2.73E-05 0.000382 0.000114 | 0.000243 | -0.00021
BETI 1.02E-05 0.000114 0.001426 | 0.000186 | -0.00056
WIG 6.70E-06 0.000243 0.000186 | 0.000517 | 3.67E-05
BITCOIN | 0.000175 -0.00021 -0.0005 3.67E-05 0.007924

Source:

Authors’ calculations (R Studio), Thomson Reuters and CoinMarketCap.

On the diagonal of variance-covariance matrix there are variances that show the
riskiness of a certain component of the portfolio. It can be observed that the riskiest
component of the portfolio is BITCOIN with the 0.79% weekly variance.

Table 3 Correlation matrix

CROBEX BUX BETI WIG BITCOIN
CROBEX 1.0000 -0.1409 0.0271 0.0297 0.1991
BUX -0.1409 1.0000 0.1539 0.5467 -0.1194
BETI 0.0271 0.1539 1.0000 0.2160 -0.1502
WIG 0.0297 0.5467 0.2160 1.0000 0.0181
BITCOIN 0.1991 -0.1194 -0.1502 0.0181 1.0000
Source: Authors’ calculations (R Studio), Thomson Reuters and CoinMarketCap.

From table 3, it can be noticed that BITCOIN has negative correlation with BUX and
BETI. Negative correlation means that if BITCOIN prices increase, prices of other
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portfolio components will decrease. Furthermore, strength of the linear relationship
between BITCOIN and other portfolio components are extremely weak. It is noticeable
that the highest correlation is between WIG and BUX. Strength of the linear relationship
between these two components can be interpreted as moderate. In addition to
variance and correlation matrix, an efficient frontier will be illustrated in figure 3.
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Figure 3 Efficient frontier
Source: Authors’ creation (R-Studio), Thomson Reuters and CoinMarketCap.

In figure 3, the position of the components of the portfolio relative to the efficient
frontier is shown. A red dot indicates a minimum variance portfolio. Moreover, a red
dot achieves a certain level of return with a given level of risk. If there was an increase
inrisk, the level of return would also increase. The blue point through which the tangent
passes indicates the so-called tangency portfolio. Tangency portfolio is the portfolio
with the highest Sharpe ratio. Nevertheless, that is the most efficient portfolio from risk
and reward standpoint. The y-axis from which the direction originates is the point at
which the variance is zero. It is important to emphasize that, for this reason, expected
returns and standard deviations are in a linear relationship. This would mean that if the
expected return increase, the standard deviation would also increase by the same
percentage point. The tangent contains efficient portfolios consisting of risky
components. Therefore, it can be concluded that the portfolio at the intersection
point is composed of risky components. Additionally, fangency portfolio has a higher
risk than minimum-variance portfolio, but with a higher risk, the portfolio also obtains
higher returns since the relationship between risk and the return on the tangent is
linear.

It can be concluded that tangency portfolio offers the best combination of risk and
return since it has the highest Sharpe ratio. In addition to efficient frontier and
tangency portfolio, in figure 4 annualized Sharpe ratios for each point on the efficient
frontier are shown. Furthermore, in figure 5 the frontier weights are shown, figure 6
shows minimum-variance and figure 7 shows tangency weights.
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Figure 5 Frontier weights for both portfolios
Source: Authors’ creatfion (R-Studio), Thomson Reuters and CoinMarketCap.

In figure 5, weights on the efficient frontier with and without BITCOIN are illustrated
in order to compare the small differences in all iterations of the weights. It is important
to stress that these are not optimal weights.

In figure 6, minimum-variance portfolio weights are shown. Furthermore, pie chart
does not show BITCOIN, since BITCOIN is the riskiest asset in the portfolio and from the
MPT perspective, investors have high risk aversion and they don't want to invest in very
risky assets. In order to calculate Mean-variance portfolio weights, solveRquardprog
was used. Pie chart also shows that investor should invest most of his assets in CROBEX
(74.89%) followed by BUX (21.65%). The reason for this is that CROBEX has the smallest
risk and it is located on the bottom of an efficient frontier at shown in figure 3.

In figure 7, tangency portfolio weights were illustrated. It is noticeable that BITCOIN
allocation is 3.96%. In other words, if its known that tangency portfolio is the most
efficient portfolio with the highest Sharpe ratio it can be concluded that investors will
include BITCOIN if they want to achieve certain level of efficiency. Furthermore,
investor will allocate most of his assets in CROBEX (46.47%) followed by BUX (46.13%).
These two indices have almost even allocation in tangency portfolio in comparison to
minimum-variance portfolio. Furthermore, WIG allocation is 0.00% that's why it is not
included in figure 7. In addition to optimal weights, in figure 8, two efficient frontiers will
be compared. One efficient frontier will include BITCOIN and the other wont.
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Figure 6 Minimum-variance portfolio weights
Source: Authors’ creation (R-Studio), Thomson Reuters and CoinMarketCap.
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Figure 7 Tangency portfolio weights
Source: Authors’ creation (R-Studio), Thomson Reuters and CoinMarketCap.
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Source: Authors' creation (R-Studio), Thomson Reuters and CoinMarketCap.

Figure 8 shows two efficient frontiers. A red efficient frontier represents an efficient
frontier that includes BITCOIN. A blue efficient frontier does not include the specified
cryptocurrency. It can be seen that an efficient frontier with Bitcoin included is above
an efficient frontier without BITCOIN included. For example, it can be observed that at
0.18% risk level, a non-BITCOIN portfolio has a return of 0.15% at the 0.18% risk level, a
portfolio with Bitcoin earns a greater return of 0.18% with the same amount of risk.
Returns are higher than that without BITCOIN, and the reason is higher volatility in
BITCOIN prices. Given that for the same level of risk, in some cases, even a lower level
of risk, a portfolio with BITCOIN gives a higher returns, it can be concluded that the
inclusion of cryptocurrency in the portfolio increases its efficiency.
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Figure 9 Comparison of contemporary risk measures
Source: Authors’ creation (R-Studio), Thomson Reuters and CoinMarketCap.
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In addition to Markowitz risk measure a comparison of standard deviation and
contemporary risk measures is illustrated in figure 9. In figure 9, it can be noticed that
different risk measures provide slightly different solutions. It can also be seen that
Markowitz risk measure and Conditional Value at Risk (90%) that measure the level of
financial risk in portfolio are the same in almost every portfolio component.

Conclusion

After conducting the empirical analysis, it can be concluded that the infroduction of
BITCOIN cryptocurrency into the portfolio really leads to an increase in portfolio
efficiency. This can be noticed in returns that are even higher at lower risk than the
non-BITCOIN portfolio.

Another fact that demonstrates greater portfolio efficiency with BITCOIN is the
position on the efficient frontier, which is largely above the efficient frontier of a
portfolio without BITCOIN. This confirms second hypothesis about shape of an efficient
frontier. It is important to emphasize that the efficient frontiers overlap in the lower part
after which they slowly diverge. The reason is that Markowitz modern portfolio theory
does not include fransaction costs and taxes, so the maximum expected return with
a given level of risk is the same in both portfolios. In other words, since this theory does
not include transaction costs and taxes, the inclusion of BITCOIN does not show as
much advantage as it should.

Considering another theory, it is assumed that BITCOIN would increase portfolio
efficiency even more. Notwithstanding the shorfcomings of Markowitz theory, it can
be seen that a portfolio with BITCOIN included also brings significantly higher returns
compared to non-BITCOIN portfolio.

The second conclusion is based on the position of the components of the portfolio
and the position of BITCOIN on the efficient frontier of the selected countries. Figure 3.
shows that BITCOIN is above the other components of the portfolio, which means that
it has the highest risk but also carries the highest returns. It is also important to note that
only CROBEX and BITCOIN are on the efficient frontier, while the rest of the portfolio
components are below the efficient frontier. The reason is that CROBEX has the lowest
risk in the portfolio and BITCOIN has the highest return. Likewise, the components that
lie on the efficient frontier can be characterized as efficient components, so all
components to the right of the efficient frontier are inferior from the risk and reward
point of view, than the components at the efficient frontier. Considering that BITCOIN
is on the efficient frontier, above all other components, it can be concluded that from
this perspective, it increases the efficiency of the entire portfolio because it provides
higher returns with lower level of risk when it is included into the portfolio.
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Abstract

Future economic growth and competitiveness will increasingly depend on how
effectively employers can utilise their ageing workforces. To manage the inevitable
changes in demographics, employers need to start preparing for an ageing workforce
and developing strategies to manage and retain older employees. The main
objective of this paper is to determine the impact of leadership and employee
relations on work satisfaction of older employees, as well as to determine the impact
of work satisfaction on the work engagement of older employees in financial service
companies in Slovenia. To test the hypotheses, the authors used structural equation
modelling. The results show that the effects of leadership and employee relations on
work safisfaction in the case of older employees in financial service companies in
Slovenia are positive, and the effect of work satisfaction on the work engagement of
older employees is positive, too.
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Infroduction

The population is aging and older employees are becoming an important part of the
labor market (Davies et al., 2017; Zacher et al., 2018). The entire field of management
is evolutionarily changing. Human resources management has to respond to new
challenges of the inner and outer environment of the organisation. In the context of
demographic changes, management of older people contributes to the forming of
new views on the entire field of management and is an important part of a new
management paradigm (Beazley et al., 2017). Ageing has become a necessary focus
of interest in today’s society. Irrespective of age, an employee needs the appropriate
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skills and knowledge to be productive and to help the organisation achieve its
strategic objectives (Davies et al., 2017). The aging workforce presents new
challenges to management practice and new possibilities for management research
(Kulik et al., 2014).

Structural equation modeling (SEM) has been proven useful in exploring the links
between constructs in various human resource management (HRM) multidimensional
models (Veingerl Ci¢ et al., 2017). Our research focuses on one of the important
aspects of the sustainable profitability of a business: the satisfaction and engagement
of older employees. Based on the HRM theoretical background, the authors built a
conceptual multidimensional model of managing older employees in financial service
companies in Slovenia. As the authors wanted to determine the impact of leadership
and employee relationship — two important components of work satisfaction of older
employees in financial service companies that further shape the level of work
engagement of older employees — the conceptual model includes the following
constructs: leadership, employee relations, work satisfaction and work engagement.
The main objective of this paper is to determine the impact of leadership and
employee relations on work satisfaction of older employees, as well as to determine
the impact of work satisfaction on the work engagement of older employees in
financial service companies in Slovenia.

The findings of research of Yang et al. (2015) based on SEM analysis show that
employee relations and leadership have a positive impact on work satisfaction. The
authors’ findings indicate that older employees have good relationships with their
employer and colleagues in the workplace, therefore work in a more supportive work
environment, have better health status and are more satisfied (Yang et al., 2015).
Another study by Robinson et al. (2004), suggests that work satisfaction is an important
driver of work engagement. Additional findings of Egan et al. (2004) show that there is
a positive relationship between work satisfaction, work motivation and work
engagement.

There is not much literature and research that is based on theoretical knowledge
on the topic researched nor studies about impact of leadership and employee
relations on work satisfaction in the case of older employees in financial service
companies in Slovenia and impact of work satisfaction on work engagement of older
employees in these companies. With this research, the authors wanted to fill the
above-mentioned gap.

In the following sections, the authors present the literature review on the definition
of older employees, human resource management of older employees and ageing
in the workplace. The authors also describe the constructs in the conceptual model.
Furthermore, the authors present the hypotheses, which are built on the literature
review. This is followed by a description of methodology used in our empirical research
and the obtained results. The artficle concludes with the discussion of the main findings,
limitations and further research possibilities.

Literature review

Definition of older employees

The answer to the question of when an employee is considered as an “older
employee” can be very subjective and difficult. Aging is a complex problem; due to
mulfidimensionality, it is difficult to capture it in a single definition or measure (see, e.g.,
Peeters et al., 2008; Cleveland, Lim, 2007). For example, Warr (1994) uses the age of
45 to define an older employee, whereas Greller, Stroh (2004), Smyer, Pitt-Catsouphes
(2007), define an older employee as someone aged 50 or more. The term “older
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employee” includes employees between the ages of 40 and 50. According to OECD
(2000) definition, an older employee is someone who is aged 55 or more. As is visible
from these examples the definitions of an older employee in technical literature differ.

Human resource management of older employees

Workforces are aging across the world, therefore an important strategic task for
organizations is to find policies and practices encouraging older employees to remain
engaged, motivated, satisfied, productive and healthy (Kooij, Van De Voorde, 2015;
Guglielmi et al., 2016). Because motives and abilities change as people age (Kooij et
al., 2011), the utility and thus the effects of human resource practices might also
change with age (Kooij et al., 2013). According to Kooij, Van De Voorde (2015),
human resource practices of organizations can be adapted to the needs of older
employees in different ways. Thus, authors Kooij, Van De Voorde (2015); Kooij et al.
(2013) summarize that organizations can build competitiveness on rare, valuable and
exceptional human talent's resources.

The positive influence of human resource practices on work satisfaction, work
engagement, health, and performance is more likely to strengthen with age in
companies that support age diversity in the workplace (Moen et al., 2017; Kooij, Van
De Voorde, 2015).

Financial services companies that bring together talent from both generations will
be able to exploit the benefits of an engaged employees. Thus, financial services
companies must find ways to retain older employees. Older employees have many
benefits that can provide additional value in the workplace due to their experience
and stability. For example, older employees have an important role in acquiring and
retaining customers, because they are more experienced about financial matters
(see, e.g. May, 2004; Naegele, Walker, 2006).

Ageing in the workplace

Finance sector can expect a substantial increase of older employees in the
forthcoming years. Therefore, it may especially face tensions in matching workers to
jobs. This may require rethinking longstanding workplace practices (Sweet, Pitt-
Catsouphes, 2010; Davies et al., 2017). The issue of ageing in the workplace has been
defined as a “new diversity” because it tests the capacity of organizations to manage
changes in the composition of the workforce (Chiesa et al.,, 2016). According to
Zacher et al. (2018), active aging means that as employees age, they (1) continue to
show high levels of work engagement and performance; (2) maintain or improve their
physical, mental, and social well-being; and (3) experience fair tfreatment and
employment security. As a consequence, older employees are not only able and
motivated to work past retrement ages, they also continue to be happy and
productive members of the workforce. Cheung and Wu (2013) emphasizes that those
employees who have a higher level of successful aging in the workplace, would have
higher intentions to stay in the company. Positive aging in the workplace also positively
relate to their work satisfaction and work engagement.

Description of constructs in the conceptual model

Leadership. Managing employees is concerned with making plans and deciding on
approaches which to use to make employees perform the way to help the company
to achieve their goals (Amagoh, 2009).The appropriate leadership style is important
for employee satisfaction. Thus, leaders act to provide satisfaction of their employees
or more likely to offer means of satisfaction. Successful leaders understand the needs
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of their employees and persuade them to act in a certain way (Chan, 2019). Research
on leadership indicates that, when employers apply effective leadership skills,
employees have better work motivation, higher satisfaction, feel less job pressure and
pay more attention to the job (Hu et al., 2010). Leadership is a function, which is
important at all levels of management, thus leaders play an important role in the
active aging process (Zacher et al., 2018). In addition, feam members of all ages
benefit when leaders structure tasks according to individual age-related abilities and
motives, and help teams focus on higher-order goals instead of demographic
differences. In this way, leadership plays an important role in employee performance
and productivity (see, e.g. Zacher et al., 2018; Profili et al., 2017). Therefore, the authors
construct the following hypothesis: H1: Leadership has a significant positive impact on
the work satisfaction of older employees in financial service companies in Slovenia.

Employee relations. Any organization that wants to succeed in a specific industry
must place emphasis on positive employee relations (Abugre, 2017). Employees who
have a positive relationship with employer and their colleagues work more efficiently
and smarter. They are more likely to do their best in the workplace. This leads to higher
productivity, performance and work satfisfaction (Anitha, 2014). In addition, Abugre
(2017) summarizes that positive employee relationships in companies will enhance or
increase employee work satisfaction and consequently employees’ intention to stay.
Otherwise, negative organisational relationship would increase organisational
cynicism, which leads to diminished work engagement and work motivation of
employees in companies (Watt and Piofrowski, 2008). Due to demographic change,
positive employee relations in the companies between generations are important.
Age-diverse teams allow for interactions and knowledge sharing between younger
and older employees (Zacher et al., 2018). Age diverse teams should be managed to
maximize the positive effects of exchanging different views and perspectives, and to
minimize the negative effects of discrimination and age stereotypes (Hertel et al.,
2013). According to Ford (2011), Fay, Kline (2011), good employee relations in the
workplace lead to higher work satisfaction and productivity. In this way, the following
hypothesis is created: H2: Employee relations have a significant positive impact on
the work satisfaction of older employees in financial service companies in
Slovenia.

Work satisfaction and work engagement of older employees. Good work
satisfaction in the company can lead to better performance of the employees, which
affects the result of the company. Employee satisfaction is considered as the driver of
the employee productivity and employee retention. Satisfied employees are a
precondition for increasing responsiveness, productivity, quality, and also, customer
service (Auer Antoncic, Antoncic, 2011). Successful aging in the workplace is
significantly related to work satisfaction. For example, close employee relations in the
workplace and adaption of new work roles enhance the sense of confrol and efficacy
of older employees, and these positive self-evaluations will in turn lead to high work
satisfaction (Cheung and Wu, 2013). Higher levels of work satisfaction tend to lead to
lower levels of absenteeism and better mental and physical health (Hennekam, 2016)
and also, lead to higher work engagement (Ford, 2011). Studies that delved into
employees’ work satisfaction and age show a positive correlation between the two
(see, e.g. Aristovnik, Jakli¢, 2013). The importance of work satfisfaction and
engagement is growing all the time in the companies (Dhamija et al., 2019). On the
other hand, work engagement represents a positive working state that improves
organizational performance. Work engagement significantly influences on
employees’ performance, turnover intentions and organizational success, therefore it
is considered as a key indicator of organizational health (Lu et al., 2016). Work
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engagement is considered “as a positive, fulfilling, work-related state of mind that is
characterized by vigour, dedication, and absorption” (Schaufeli et al., 2002).
Engaged employees are characterized by high levels of energy and by the strong
capability to invest effort in order to fulfil their jobs. They also tend to be more resilient
and able to cope effectively with problems (Guglielmi et al., 2016). According to
Bakker, Demerouti (2009), highly engaged employees are more positive, help others
improve work efficacy, continually improve work-related skills and are highly active.
Demographic change increases the pressures on organizations to figure out effective
ways of keeping employees engaged across different life stages. Thus, there are good
reasons to believe that age might play an important role in determining workplace
engagement (Ning, Alikaj, 2019). Therefore, the authors propose the following
hypothesis: H3: Work satisfaction of older employees has a significant positive impact
on the work engagement of older employees in financial service companies in
Slovenia.

Data and methodology

The main survey that was conducted from January to February 2017 involved 237
large- and medium-sized financial service companies in Slovenia, and from each
company, up to three older employees participated in our research. Thus, 704 older
employees responded to the questionnaire. In the literature, the definitions of older
employees vary (Brooke, 2003; limarinen, 2001) as presented in the section on the
definition of older employees. In this paper, employees of > 50 years of age were
defined as older employees.

The respondents indicated on a 5-point Likert-type scale their agreement to the
listed statements, where 1 = strongly disagree and 5 = completely agree (1 =1 strongly
disagree, 2 =1 do not agree, 3 = | partially agree, 4 = | agree, 5 =1 completely agree).
ltems for the leadership construct were formed by Avery et al. (2007), for the employee
relations construct by Gunnigle et al. (1998), for the work satisfaction construct by
Hayday (2003) and for the work engagement construct by Robinson et al. (2004).
Within the empirical part, the authors established the justification to use the factor
analysis based on the Kaiser-Meyer-Olkin measure of sampling adequacy (KMO =0.5)
(Kaiser, 1974) and Bartlett's test of sphericity. With the purpose to improve the factors’
interpretability and achieve a more even distribution of variance according to the
factors, the rectangular rotation Varimax, which maximizes the variance of weight
squares in every factor and simplifies the structure by columns, was used (Hair et al.,
2010; Manly, 2005). Also, fulfilment of criteria regarding factor loadings (n = 0.5),
communalities of variables (h > 0.4), and eigenvalues of factors (A = 1.0) was analyzed
(Tabachnick, Fidell, 2013). The quality of the measurement model was measured by
the variance explained for a particular construct. The authors checked the reliability
of measurements within the scope of inner consistency with Cronbach’s alpha
coefficient (Chronbach, 1951). As part of the convergent validity, the authors
examined average variance extracted (AVE) and composite reliability coefficients
(CR). keeping in mind the criteria AVE > 0.5 and CR > 0.7 and the criterion CR > AVE
(Kock, 2016). In order to check for multicollinearity, the authors used variance inflation
factors (VIF), considering the criterion VIF < 5.0 (Hair et al., 2010). The quality of the
stfructural model was measured by the R-squared and adjusted R-squared
coefficients, reflecting the percentage of explained variance of latent variables in the
structural model and the Stone-Geisser Q-squared coefficient. Thus, the authors
examined the predictability value of the structural model. Acceptable predictive
validity in connection with an endogenous latent variable is suggested by Q2 > 0
(Kock, 2015). To test the model, the following rules were also applied: average path
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coefficient (APC, p < 0.05), average R-squared (ARS, p < 0.05), average adjusted R-
squared (AARS, p <0.05), average block variance inflation factor (AVIF < 5.0), average
full collinearity VIF (AFVIF < 5.0), goodness-of-fit (GoF 2 0.36), Sympson’s paradox ratio
(SPR = 0.7), the R-squared contribution ratfio (RSCR = 0.9), statistical suppression ratio
(SSR = 0.7) and nonlinear causality direction ratio (NLBCD = 0.7) (Kock, 2016,
Tabachnick, Fidell, 2013). To test the hypotheses, the authors used the path coefficient
associated with a causal link in the model (y) and indicator of Cohen’s effect (2), with
0.02, 0.15, and 0.35 indicating the small, medium, and large effect sizes (Kock, 2015;
Tabachnick, Fidell, 2013). The Statistical Package for the Social Sciences (SPSS) and
WarpPLS software were used for data analysis. According to Kock (2016), SEM is based
on the linear or non-linear connections between constructs. The results obtained by
WarpPLS show that the observed links in our model are non-linear.

Research Analysis Results and Discussion

The results in Table 1 provided with SPSS 22 show that the most important variable in
leadership is good relationship between employees and superiors. The most important
variable in employee relations reflects the prevailing trust and cooperation between
employees. The most important variable in work satisfaction of older employees is
satisfaction with the interpersonal relationships in the company and the most
important variable in work engagement of older employees is doing work with
passion. Table 1 also shows that the values of the measure of sampling adequacy and
the results of Bartlett’s test of sphericity for each construct (leadership, employee
relations, work satisfaction, work engagement) suggest that the use of factor analysis
is justified. The values of all communalities for all four constructs are higher than 0.70;
therefore, the authors have not eliminated any variable. Also, all factor loadings are
higher than 0.70 and significant at the 0.001 level. For each construct, the one-
dimensional factor solution was obtained. All measurement scales proved high
reliability (all Cronbach’s alpha > 0.9). In addition to the results in Table 1, the total
variance explained for leadership is 81.8%, for employee relations is75.2 %, for work
satisfaction is 78.8% and for employee work engagement is 85.6%.
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Table 1 Factor analysis results

Statement

Factor label

Cronbach’s
alpha

Communalities

Factor
loadings

| have all necessary information
to perform my work.

| have everything | need to carry
out my work tasks.

I have the possibility of
independent thinking and
decision-making in the
workplace.

The company owner/manager
fosters good relationships
between employees

The company owner/manager
of the company fosters good
relationships between
employees and superiors.

The company owner/manager
emphasizes and encourages
employee motivation in the
workplace.

The company owner/manager
ensures the work satisfaction
and well-being of employees.
In the company, we have the
possibility of training and
education.

Leadership

0.967

0.749

0.737

0.748

0.872

0.859

0.847

0.787

0.768

0.870

0.871

0.862

0.925

0.937

0.914

0.889

0.885

KMO =0.919; Bartlett's Test of Sphe

ricity: Approx. C

hi-Square = 13416.452, df = 36, p < 0.01

The presence of age
discrimination is not felt among
employees.

In the company, we do noft feel
the presence of age
stereotypes.

There is no competition between
older and younger employees in
terms of who does better work.
We cooperate very well with
colleagues in the performance
of our tasks.

Employees appreciate the work
of our colleagues.

In case of conflict, we solve the
problem together and for the
common benefit.

In the company, mutual trust

and cooperation prevail.

Employee
relations

0.951

0.735

0.757

0.714

0.723

0.855

0.832

0.842

0.879

0.886

0.779

0.791

0.903

0.901

0.922

KMO = 0.877; Bartlett's Test of Sphericity: Approx. Chi-Square = 5498.853, df = 15, p < 0.01

Source: Authors' calculation.
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Table 1 Factor analysis results - Continued

and, thus, the distribution of work
in the company.

Statement Factor label Cronbach’s Communalities Fac.t or
alpha loadings |

At my workplace, | am satisfied
with the working hours and 0.818 0.904
distribution of work obligations.
In this company, | am satisfied
with the balance between my 0.712 0.803
work and private life. Work
| am saftisfied with the level of satisfaction 0.960
self-regulation of work speed of older 0.782 0.884
that is enabled. employees
| am satisfied with the provision
of job-sharing, which reduces 0.746 0.843
the burden on the workplace.
| am satisfied with the
interpersonal relationships in the 0.839 0.911
company.
! am satisfied with the leadership 0.824 0.907
in the company.
| am satisfied with the
intergenerational cooperation 0827 0910

KMO = 0.930; Bartlett's Test of Sphe

ricity: Approx. C

hi-Square = 7593.509, df = 21, p < 0.01

| do my work with passion.

| am engaged in the quality of
my work.

| am engaged to achieve
successful business results.

| feel connection with the
company in which | work.

| am aware of the importance of
innovation for our company and
| am helping to develop the
company.

| frust in my colleagues and the
manager.

| feel that my work and job are
important.

| am proud to be employed in
this company.

| believe in the successful
development and operation of
the company.

Work
engagement
of older
employees

0.964

0.862

0.847

0.840

0.789

0.790

0.843

0.832

0.786

0.796

0.948

0.936

0.935

0.913

0.927

0.933

0.927

0.911

0.934

KMO = 0.947; Bartlett's Test of Sphericity: Approx. Chi-Square = 13902.884, df = 36, p < 0.01

Source: Authors' calculation.

According to Kock (2016), SEM is based on the linear or non-linear connections
between constructs. The results obtained by WarpPLS 6.0 show that the observed links
in our model are non-linear. Key quality assessment indicators of research model are

presented in Table 2.
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Table 2 Model fit and quality indicators

G Criterion of quality Calculated values of
Quality indicators - S
indicators indicators of model
Average path coefficient (APC) p <0.05 0.638, p < 0.001
Average R-squared (ARS) p <0.05 0.897, p < 0.001
Average adjusted R-squared (AARS) p <0.05 0.897, p <0.001
Average block variance inflation factor AVIF<5.0 2.096
(AVIF)
Average full collinearity VIF (AFVIF) AFVIF< 5.0 2.204
GoF = 0.1 (low)
Goodness-of-fit (GoF) GoF 2 0.25 (medium) 0.842
GoF 20.36 (high)
Sympson's paradox ratio (SPR) SPR=0.7 1.000
R-squared contribution ratio (RSCR) RSCR=0.9 1.000
Statistical suppression ratio (SSR) SSR=0.7 1.000
Nonlinear causality direction ratio NLBCD =0.7 1.000
(NLBCD)

Source: Authors' calculation.

Table 2 shows that the indicators APC, ARS, AARS are statistically significant (p <
0.001), and the indicators AVIF and AFVIF are lower than 5.0 and are suitable. Indicator
GoF shows the power of the underlying conceptual model (Kock, 2016), and the
results of indicator GoF show that the model is highly appropriate. The values of
indicators SPR, RSCR, SSR and NLBCD are higher than the minimal prescribed values
and are suitable.

Table 3 Indicators of quality of structural model

Constructs Cronbach’s a CR AVE R2 Adj. R? Q2 VIF
Leadership 0.976 0.979 | 0.808 (-) (-) (-) 1.473
Employee relations 0.948 0.957 | 0.736 (-) (-) (-) 1.687
Work satisfaction of 0.972 0.975 | 0.768 | 0.466 | 0.441 0.473 | 2.529
older employees
Work engagement of 0.984 0.985 | 0.850 | 0.449 | 0.442 | 0.461 2.361
older employees

Note: (-) values cannot be calculated because the construct is a baseline
Source: Authors’ calculation.

Table 3 indicates that the values of the latent variables’ R2, adjusted R?2 and Q2
coefficients are greater than zero. Composite reliabilities (CR) for all four constructs
are greater than 0.7. Also, values of AVE for all four constructs are greater than 0.5. As
all CR values were higher than AVE values, the authors confirmed the convergent
validity for all the constructs studied. The VIF values ranged between 1.473 and 2.529
(VIF < 5.0), providing confidence that the structural model results were not affected
by collinearity. The results of SEM and structural coefficients of links of the basic
structural model are presented in Table 4. In addition, Figure 1 presents the conceptual
model with the values of path coefficients. Figure 1 shows that leadership has the
highest impact on the work satisfaction of older employees in comparison with
employee relations, but both have positive impact on work satisfaction of older
employees.
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Table 4 Standardized Path Coefficients for Proposed Model

Hypothesized Link Shape of Path coefficient Effect size Standard
path direction link (y) (f2) error
LE>WS Positive Nonlinear 0.434*** 0.206 0.032
ER—WS Positive Nonlinear 0.340*** 0.213 0.034
WS—WE Positive Nonlinear 0.654*** 0.419 0.083

Note: ***p < 0.001; LE — leadership; ER — employee relations; WS — work satisfaction of older
employees; WE — work engagement of older employees
Source: Authors’ calculation.

Leadership 0.43 44 ) . Work
Work safisfaction 0.654%** engagement

of older

xx* employees of older
0 LS employees
Employee relations

Figure 1 Conceptual model of managing older employees with the values of path
coefficients
Note: ***p < 0.001
Source: Authors’ creation.

The results in Table 4 show that leadership has a positive impact on the work
satfisfaction of older employees (LE->ES = 0.434, p < 0.001) in financial service
companies. The value of Cohen's coefficient (f2=0.206) is greater than 0.15 and shows
that the impact of predictive latent variables is of medium strength. In addition,
employee relations have a positive impact on the work satisfaction of older
employees (ER—ES = 0.340, p < 0.001). The value of Cohen’s coefficient (f2 = 0.213)
shows that the impact of predictive latent variables is of medium strength. The results
in Table 4 show that the work satisfaction of older employees has a positive impact on
the work engagement of older employees (ES—>WE = 0.654, p < 0.001). The value of
Cohen'’s coefficient (f2=0.419) shows that the effect of predictive latent variables is of
high strength. The results show that there is a non-linear connection between the
individual constructs. the authors therefore verified and confirmed hypothesis 1
(leadership has a significant positive impact on the work satisfaction of older
employees in financial service companies in Slovenia), hypothesis 2 (employee
relations have a significant positive impact on the work satisfaction of older employees
in financial service companies in Slovenia), and hypothesis 3 (employee satisfaction
has a significant positive impact on the work engagement of older employees in
financial service companies in Slovenia).

Conclusion

The review of contemporary literature allows the conclusion that the population is
progressively ageing. Demographic changes lead to older employees playing a
prominent role in the workforce in the near future. Employers need to allow older
employees to have friendly and healthy work environment, which leads to higher work
engagement. Thus, employers are responsible to create a healthy and friendly
working environment with working conditions that are conducive to a full life of work
and that support the mental and physical health of employees.
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Based on the results, the authors found that leadership and employee relations
have a significant positive impact on the work satisfaction of older employees in
financial companies in Slovenia, as well as that work satisfaction has a significant
positive impact on the work engagement of older employees. Some authors found
that leadership and employee relations have a positive effect on the work satisfaction
of older employees and that the work satisfaction of older employees has a positive
effect on the work engagement of older employees, but their research was not limited
to medium sized and large financial service companies. The results show that human
resource managers should foster mainly good relationship between employees and
superiors, prevailing trust and cooperation between employees and satisfaction with
the interpersonal relationships in order to achieve higher older employees work
engagement.

Some research shows that employees in the finance sector are comparable to
employees in other sectors according to the importance they place on a variety of
job features. Interesting work, potential for advancement, job security, ability to help
others, social usefulness, and autonomy at work are some of the important concerns
for financial sector employees.

For employee relations it is important to build trust between age-diverse colleagues
in financial companies. Thus, it is important that age-diverse employees share a
healthy relation with each other at the workplace, because the company becomes
a happy place to work, if the employees work together as a good family.

According to our findings, it is also almost equally important that employers are
ready to listen the employees and that employers inform employees about their
decisions concerning the organization. It is possible to conclude that good relationship
between leaders and employees is one of the most important components
influencing employees work engagement.

Employees who know they have the opportunity to improve their skills and rise within
the company may be more satisfied with their work, which lead to higher work
engagement. Employers should create a friendlier working environment, because this
leads to higher job satisfaction among employees, and leads to increased
productivity and a higher rate of engagement.

The main scientific contribution of this paper is reflected in the analysis of the
structural equation model of the older employees' human resources management in
financial services companies. It is based on the first survey, conducted among older
employees in financial services companies in Slovenia. Results can help financial
service companies to better understand and manage their older employees.
Moreover, results can be useful for managers who want to create an adequate
working environment for older employees and increase work engagement of older
employees.

Our study is limited to the focus of older employees in Slovenia in medium-sized and
large financial services companies. As an opportunity for future research, the authors
recommend an upgrade of the measurement instrument with new constructs in the
area of older employees. Also, our further research refers to analyzing different
constructs (for example, occupational stress, burnout and work engagement) with
structural equation modeling (SEM).
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Abstract

The financial numbers game is unfortunately alive and doing well. One of the forensic
accounting techniques is based on Benford's Law and is used for the detection of
unusual transactions, anomalies or trends. The aim of this paper is to test whether the
financial statements of Croatian companies deviate from Benford's Law distribution.
The financial statements of 24 companies that are in the pre-bankruptcy settlement
process and 24 companies that are not in the pre-bankruptcy settlement process
were analysed using the Benford's Law test of the first digit distribution for the period
from 2015 to 2018. The data used to calculate the first digits of distribution were taken
from the Zagreb Stock Exchange. The chi-square test has shown that the observed
companies that are not in the process of pre-bankruptcy settlement do not have the
first digit distribution which follows the Benford's Law distribution. The Kolmogorov-
Smirmnov Z test has shown that the distribution of the first digits from the financial
statements of companies listed on the Zagreb Stock Exchange fits to Benford’s Law
distribution.

Keywords: Benford’'s Law, Chi-square goodness-of-fit test, first digits, forensic
accounting, Kolmogorov-Smirnov Z test.
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The beginning of the 215t century was marked by corporative scandals. The best
known have been Enron (USA, 2001), Parmalat Spa (lItaly, 2003), Word Com (USA,
2002), Rent-Way (USA, 2000) or Satyam Computers Limited (India, 2009). These
scandals raised awareness of fraud in the company’s’ reports and bring a serious
concern of stockholders and investors about the reliability of financial statements. For
instance, in 30 financial scandals caused by fraud in the period from 1997 to 2004 the
lost market capitalization was more than $200 billion, which represents 77% of their
market value (Hogan et al., 2008).

The significant change is made by the Sarbanes-Oxley Act and his section 404,
which requires that the company management should assess internal controls over
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financial reporting (Krishnan, Visvanathan, 2007). The adoption of this Act indicates
that fraud represents a high-risk in financial reporting. In the 2018 Report to the Nations,
the publication issued by the Association of Certificated Fraud Examiners, is a
statement that indicates that the tips are the most commonly detected method of
fraud. More than half of the tips were provided by employees of the victim
organization. One-third of the tips came from persons outside of the organization:
customers, vendors or competitors. The swindles discovered by auditors account 4%
(ACFE, 2018). Ten years earlier, the frauds discovered by auditors accounted 92.1%
(ACFE, 2008).

In recent years, forensic accounting is developed as a special filed of auditing.
Forensic accounting includes the audit of accounting records in search of evidence
of fraud (Singleton, Singleton, 2010). Fraud symptoms can be grouped in various ways
such as accounting anomalies, internal control weakness or analytical anomalies
(Albrecht, 2009). Special emphasis is put on analytical knowledge and skills to
recognize unusual trends or anomalies. One of the statistical methods for the
detection of deviations is Benford's Law. Benford's Law is the test of probability for the
occurrence of the digits in the first, second, third and fourth positions. Benford's Law is
based on logarithmic distribution and it is applied to compare observed values with
expected values. Analysis based on Benford’s Law will indicate if some of the
observed records are anomalous (Nigrini, 2011).

The aim of this paper is to determine whether the financial statements of Croatian
companies comply with Benford’s Law distribution. In this study, Benford'’s Law will be
applied on financial statements of companies listed on the Zagreb Stock Exchange.
The analysed companies will be divided into two categories: 1) the companies that
are notin the process of pre-bankruptcy settlement and 2) the companies that are in
the process of pre-bankruptcy seftlement. The companies that are in the process of
the pre-bankruptcy settlement are regulated by the Act on Financial Operations and
Pre-Bankruptcy Settlement (further in the text: Act) (Official Gazette, 2012). The Act is
aligned with Directive 2011/07/EU on combating late payment in commercial
transactions (Hasi¢, 2014). The pre-bankruptcy settlement procedure is conducted in
order to achieve the liquidity and solvency of debtors. The Act defines the obligation
to initiate pre-bankruptcy settlement proceedings for debtors (companies) who are
illiquid or insolvent and have acquired the conditions to initiate the procedure.

Based on the interest of analysis and the aim of this paper, the main Goodness-of-
Fit hypotheses can be set as follows:

e Ho: Deviations from Benford's Law distribution do not exist for companies that
are not in a process of pre-bankruptcy settflement and for companies that
are in a process of pre-bankruptcy settlement; and

e Hi: Deviations from Benford'’s Law distribution exist for companies that are
notin a process of pre-bankruptcy settflement and for companies that are in
a process of pre-bankruptcy settlement.

The hypothesis of the paper will be tested using the Chi-square goodness-of-fit test
and Kolmogorov-Smirnov Z test applied on data from 2015 to 2018. The statistical
methods based on the probability of distribution like Benford’'s Law could be
interesting and useful for auditors, accountants, statisticians and conftrollers.

Paper is structured and organized in five chapters. After the introduction in the
second chapter is presented the literature review. Data and methodology are
explained in the third chapter. The fourth chapter displays empirical analysis, results
and discussion. The key findings are presented in the concluding part of the paper.
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Literature review

Benford's Law shows expected frequency distribution of the first and other digits in
various datasets and therefore could be used to verify the reliability of accounting
data. Mark Nigrini presented Benford’s Law as an analytical procedure for the
detection of financial frauds in the article titled "He's got their number: Scholar use
math to foil financial fraud", published in the Wall Street Journal in 1995 (Nigrini, 2011).
However, Benford'’s Law is not limited only to expected patterns of first digits. Nigrini
and Miller (2009) developed the mathematical proofs based on Benford's Law to test
the frequency of second digits (the second-order test). The second-order test is based
on the digit's patterns and it “calculates the digit frequencies of the differences
between the ordered (ranked) values in a data sets” (Nigrini, Miller, 2009, 305). The test
is designated to detect unusual issues like errors, fraud, outliers or processing
inefficiencies (Nigrini, 2011).

Benford’'s Law can be applied also outside accounting and audit. For instance,
Rauch et al. (2011) used Benford’s Law to test the reliability of macroeconomic data
regarding deficit criteria. This analysis has found that, among all EU states, the data
reported by Greece to Eurostat has the largest deviation from expected Benford’s
Law distribution. Shi, Ausloss and Zhu (2018) analysed reported financial data from ten
industrial sectors of the six developing countries (Brazil, China, India, Indonesia, Mexico
and Turkey) in the period from 2000 to 2014. Their interest was to determine whether
these data comply with Benford’s Law. The results indicated that all examined
industries differ from the expected Benford's Law first significant digit distribution.

Corazza, Ellero and Zorzi (2010) have analysed whether the first digit of the
price/returns of the assets of companies from the S&P 500's stock follows Benford's Law
distribution. They have found that the first digit distribution related to the returns better
fits to Benford's Law than the probability distribution related to prices. Shrestha (2016)
have analysed financial statements of 20 tech companies of the Fortune 500 such as
Amazon, Google, IBM, Apple, eBay, Microsoft, Oracle and Xerox. The results of
Benford's Law test have shown that observed data almost followed Benford’s Law.
Asslani and Naco (2014) applied the principles of Benford’'s Law for auditing in
hospitals. After implementing Benford’s Law, methodology authors were able to
identify the missing digits in the first and second position. They concluded that
additional analysis should be conducted to determine the presence of fraud.

The research conducted in Slovenia by Omerzu and Kolar (2018) tested digits
distribution in the financial statements of companies from the Ljubljana Stock
Exchange. The analysis included 44 companies listed on the Ljubljana Stock Exchange
and have auditor’s opinion on financial statements. The observed period was for three
years (2011-2013). The analysed data passed the test of the first and the second digit
according to Benford’s Law.

Krakar and Zgela (2009) applied Benford'’s Law to test stock prices and the stock
turnover of companies listed on the Zagreb Stock Exchange. The authors observed
these parameters in the period from January 1998 to February 2008. They have found
that closing daily stock price in observed ten-year period do not conform to Benford's
Law. However, total daily stock turnovers completely fit to Benford’s Law. Slijepcevic
and Blaskovi¢ (2014) applied Benford's Law to analyse the annual financial reports of
eight publicly owned companies from Croatia for the period of two years and they
have found that seven annual reports deviate from Benford'’s Law. Papi¢, Vudri¢ and
Jerin (2017) analysed the usage of Benford's Law in forensic accounting. They have
analysed 12 randomly chosen companies listed on the Zagreb Stock Exchange in the
period from 2011 to 2016. The conducted analysis has shown significant deviations
from Benford's Law for all observed companies. The possibilities of Benford’'s Law
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application in the field of marketing was tested by Jogi¢ and Zmuk (2018). The authors
were focused on psychological pricing detection. The research results have shown
deviations from Benford’'s Law and authors concluded that prices are influenced by
human thoughts. Dumici¢ and Cunjak Matakovic (2019) tested whether the financial
statements from Croatian companies of the food processing industry and the tourism
sector fits to Benford'’s Law distribution of the first digit. They have found that financial
statements of companies from the food processing industry deviate from Benford's
Law distribution of the first digit.

Blondeau Da Silva emphasised that the proportion of d as a leading digit, d € [1,9],
occurring in data is likely to follow the law based on a specific upper bound, rather
than Benford’'s Law (Blondeau Da Silva, 2019). However, it is also important to
emphasize that some authors like Diekmann and Jann (2010) have a sceptical opinion
about the application of Benford's Law. Diekmann and Jann tried to determine
whether Benford's Law distribution is an appropriate method for discovering
manipulated and non-manipulated estimates. They have found that further research
efforts should be focused more on the quality of the conducted tests and that
obtained results should be cautiously interpreted.

Data and methodology

The occurrence of the first digit's frequencies in randomly selected data is not uniform,
and Simon Newcomb, Canadian-American astronomer/mathematician was the first
who noted this. When observing logarithmic tables Newcomb saw that, the first pages
faster wear out than the last one. In 1881, he published the arficle "Note on the
Frequency of Use of the Different Digits in Natural Numbers” (Phillips, 2009), where he
stated: “The law of probability of the occurrence of numbers is such that all mantises
of their logarithms are equally likely” (Hill, 1995, 354). He formulated a law stating that
every number has led significant digit 1 with probability logio2 =0.301 leading
significant digit 2 with probability 1ogio(3/2) =0.176 and so on to probability 0.046 for
leading digit 9 (Hill, 1995).

About 57 years later, the physicist Frank Benford rediscovered this law. Benford
analysed the first digits of 20,000 entries from 20 various dataset, such as areas of 335
rivers, 1389 chemical compounds, street numbers and American League statistics.
However, the results of his analyses have shown that in datasets the observed numbers
had the first digit 1 on average of 30.6%, and 18.5% of the analysed number had a first
digit 2. Frank Benford then saw the patterns of his results. He noted that the proportion
of the first digit 1 was almost equal to the common logarithm of 2 (or 2/1). This logarithm
patftern confinued through to the digit 9. Benford then formulated the expected
frequencies of the digits in a list of numbers and these frequencies have become
known as Benford’s Law (Nigrini, 2011), as follows:

P(D; = dy) = logs, (1 +dil) d; €{1,2,..9}, (1)

where Dsrepresents the first digit, P indicates the probability of occurrence the number
in data sets and log refers to the log of the base 10.

Table 1 Expected frequencies of the digits according to Benford's Law

First digit 1 2 3 4 5 ) 7 8 9

Probability | 0.301 0.176 0.125 0.097 0.079 0.067 0.058 0.051 0.046
Source: Authors’ calculation.

Theodore P. Hill, American mathematician, in 1995 gave the theoretical
explanation of reasons why Benford’'s Law is found in many empirical contexts. He
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stated that “if distributions are selected at random (in any “unbiased” way) and
random samples are taken from each of these distributions, the significant digits of the
combined sample will converge to the logarithmic (Benford) distribution” (Hill, 1995, p.
354). According to Central Limit Theorem, distributions tend to be symmetric, so
datasets will tend to follow Benford’s Law (Amiram, Bozanic, Roun, 2015).

The general rule is, therefore, that data, when is ranked from smallest to largest will
form a geometric sequence. The records should represent the sizes and fact or events.
Financial examples include the market values of companies, the revenues of
companies or the daily sales volumes. The data should not be built on minimum or
maximum values. Records such as identification numbers, telephone numbers or bank
account numbers should not be used. Datasets size should have at least 1,000 records
(Nigrini, 2011). The datasets will likely follow Benford’s distribution if are next condition
are met: the mean of an observed set of numbers is larger than the median and the
skewness is positive (Durtschi, Hillison, Pacini, 2004).

The Z-stafistic test, chi-square test, Kolmogorov-Smirnov Z test and the mean
absolute deviation test can be used to test whether an actual set of the result differs
significantly from the expectation of Benford’s Law (Nigrini, 2011). The chi-square test
and Kolmogorov-Smirnov test will be applied to determine whether the first digits of
the observed records follow the expected Benford's Law distribution. The chi-square
test ( x?) is defined as follows:

_e:)2
X2 — £€=1%1 (2)

where f; is the real number of the first digit in the sample and e; is the expected number
of the first digit in the sample. The null hypothesis is rejected at 5% significance if the
calculated x? exceeds the critical value of 15.51 with 8 degrees of freedom.
Kolmogorov-Smirnov Z test is a nonparametric statistical test that calculates a distance
between of the set of numbers and the cumulative distribution function of the chosen
distribution. The Kolmogorov-Smirnov test is defined as follows:

K-S Nk (3)
where 1.36 is constant for a significance level of 0.05 and N is the number of records
(Nigrini, 2011).

In this paper will be conducted analysis to determine whether the financial reports
of observed companies deviate from Benford's Law distribution. The analysis consists
of the following three steps: 1) collecting datasets; 2) descriptive statistics and
Benford's Law; and 3) calculations necessary for conducting of Chi-square test and
Kolmogorov-Smirnov Z test. To achieve the aim of the paper it will be analysed 48
companies listed on the Zagreb Stock Exchange. Altogether 24 of analysed
companies are in the process of pre-bankruptcy settlement (further in the fext:
“companies that are in the process”). The control group contains also 24 randomly
selected companies that are not in the process of pre-bankruptcy settlement (further
in the text: “companies that are not in the process”). The legal status of all companies
included in this analysis was checked in the Court Register. The observed period starts
in 2015 to 2018.

Table 2 Research matrix

Data features
Companies’ status No. of observed Observed No. of
companies period data
The companies that are not in the process 24 2015-2018 5,325
The companies that are in the process 24 2015-2018 4916

Source: Authors’ illustration.
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The unconsolidated financial statements, balance sheet and income statements
were obtained from the Zagreb Stock Exchange website and imported in Excel. For
the observed period, the financial statements of 48 companies or 10,241 records were
analysed (Table 2). All financial statements have auditor’'s opinions.

Results and discussion
Before representing the results of applying Benford's Law to financial data of the

observed companies, descriptive statistics results of the first digits are shown in Table
3.

Table 3 Descriptive statistics results of first digits

The companies that are not in the The companies that are in the
- process of pre-bankruptcy process of pre-bankruptcy
Statistics
settlement settlement

Balance sheet | Income statement | Balance sheet | Income statement
Sample size 3,574 1,751 3,353 1,563
Mean 3.40 3.52 3.46 3.41
Standard deviation 2.49 2.49 2.45 2.48
Coefficient of variation 73.39% 70.64% 70.62% 72.83%
Skewness 0.82 0.76 0,74 0.83
Kurtosis -0.56 -0.60 -0.65 -0.50
Mode 1 1 1 1
Median 3 3 3 3

Source: Authors’ calculation.

Table 3 shows descriptive statistics results of the first digits for the observed financial
statements. The results are shown separately for the companies that are not in the
process and for the companies that are in the process of pre-bankruptcy settlement
by balance sheet and income statement. The observed financial data have quite
similar mean values, standard deviation and are moderately positively skewed. The
analysis will use a graphical approach to determine if the distribution of the first digit
of observed financial statements follows Benford's Law distributions. The measure of
discrepancy between empirical frequencies of observed financial companies and
theoretical frequencies will be found by conduction of the chi-square test and
Kolmogorov-Smirnov Z test.

Figure 1 shows the distribution of the first digits from the financial statements of
observed companies for the period from 2015 to 2018. According to Benford’s Law
distribution of digit 1 should have the highest probability of occurrence, whereas the
distribution of digit 9 should have the lowest. The analysis of first digit distribution from
financial statements of observed companies will be made by comparing observed
frequencies and Benford’s Law frequency. The selected statistical tests will be used to
confirm compliance to Benford’s Law distribution.

Table 4 shows the actual proportion of the first digit distribution for the observed
companies and expected Benford’s Law distribution. The obtained results of the
analysis show a similar distribution of the first digits for observed as well as for Benford's
Law distribution.
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The companies that are not in the process of pre-bankruptcy settlement

Balance sheet Income statement
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Figure 1 Distribution of the first digits — financial statements
Source: Authors’ calculation.

Table 4 First digit distribution from financial statements vs Benford's Law distribution

The companies that are not in the The companies that are in the process
process of pre-bankruptcy settlement of pre-bankruptcy settlement
Digit Observed Benford's Law Observed Benford's Law
distribution distribution distribution S
distribution percent
percent percent percent

1 31.418 30.103 30.045 30.103
2 16.394 17.609 17.758 17.609
3 12.657 12.494 11.839 12.494
4 9.484 9.691 9.581 9.691
5 7.775 7.918 8.137 7.918
6 5.897 6.695 6.855 6.695
7 6.498 5.799 6.550 5.799
8 5.089 5.115 4,862 5.115
9 4.789 4.576 4.373 4.576
Total 100.000 100.000 100.000 100.00

Source: Authors' calculation.

Figure 2 shows that the distribution of the first digit in the observed financial data is
closest to Benford's Law distribution. The graphical analyses of the cumulative density
distribution of Benford's Law and cumulative density of observed data are shown in
Figure 3.
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Figure 2 First digit distribution of observed financial data and Benford’s Law

distribution
Source: Authors’ calculation.
The companies that are notin the process The companies that are in the process
1,2 12
1 1
508 — 508
0 0
foe o
a ~ a
02 02
0 0
1 2 3 4 5 6 7 8 ? 1 2 3 4 5 6 7 8 9
First dligit First dligit
==The cumulative density of observed data ===The cumulative density of observed data
The cumulative density of Benford's Law The cumulative density of Benford's Law

Figure 3 First digit cumulative density distribution
Source: Authors’ calculation.

Table 5 Results of the chi-square test and Kolmogorov-Smirnov 7 test

The companies that The companies
- are not in the that are in the
Statistical .
test Statistics process of pre- process of pre-
bankruptcy bankruptcy
settlement seftlement
Test Chi-square value 18.09 8.14
Degrees of freedom 8 8
Chi-square [Theoretical Chi-square
test value at a=0.05 15.51 15.51
The decision in hypothesis Hi Hypothesis is Ho Hypothesis is not
festing accepted at a=0.05 | rejected at a=0.05
Test Z value 0.013 0.007
Kolmogoro [Theoretical Z value at
v-Smirnov Z [a=0.05 0.018 0.019
test Decision in hypothesis Ho Hypothesis is not | Ho Hypothesis is not
festing rejected at a=0.05 rejected at a=0.05

Source: Authors' calculation.

The cumulative density distribution of observed financial data confirmed that it is
similar to the first digit distribution of Benford’s Law. The chi-square test with 8 degrees
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of freedom and the Kolmogorov-Smirnov Z test was used to test the deviation from
Benford's Law (Table 5).

Despite the Figure 2, the conducted chi-square test has shown that at the
significance level of 5%, the observed companies that are not in the process of
prebankruptcy settlement do not have first digit distribution, which follows Benford's
Law distribution. Kolmogorov-Smirnov Z test has shown that, at a significance level of
5%, the distribution of the first digits from the financial statements of all observed
companies, fits to Benford's Law distribution.

Conclusion

Benford’'s Law test represents a diagnostic method for the detection of cosmetic
earnings management. The aim of this paper was to analyse financial statements of
companies from the Zagreb Stock Exchange and to determine whether they follow
Benford’s law distribution. Chi-square test and Kolmogorov-Smirnov Z test were used
to check the actual proportion of the first digits in observed financial statements and
to determine do they differ from Benford’s Law distribution. The calculated values of
the chi-square test have shown, at a significant level of 5%, that the distribution of the
first digits from the financial statements of companies that are not in the process of
pre-bankruptcy settlement does not follow Benford’s Law distribution. Kolmogorov-
Smirnov Z test has shown that, at a significance level of 5%, the discrepancy from
Benford's Law distributions does not exist for the financial statements of all observed
companies.

The results of the selected statistical tests should be interpreted carefully since
deviations from Benford's Law distribution do not always indicate fraud or
manipulation in financial statements. Benford’s Law test of the first digit distribution is
very useful, but some forms of fraud like corruption, boosting income or kickbacks
cannot be detected with Benford’s Law.

This study has certain limitation. In the conduction of this study was used only the
publicly available financial statements of companies listed on the Zagreb Stock
Exchange. The study contains an equal number of observing companies in the sample
and control group which does not correspond with the actual proportion between
the companies that are not in the process and the companies that are in the process
of pre-bankruptcy settlement. In future research, this limitation could be overcome by
modelling the sample which is closer to the actual ratio between the companies that
are not in the process and the companies that are in the process of the pre-
bankruptcy settlement. Efforts should be included also the financial statements of
companies that are not listed on the Zagreb Stock Exchange. Likewise, in the future
research first digit distribution from financial statements fitness according to a law
whose probability distribution is determined by specific upper bound should be
analysed, as proposed by Blondeau Da Silva (2019).
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Abstract

This paper investigates the long-term cointegration between tourism prices and
domestic inflation in Croatia and Slovenia. Those two countries share a common
economic history and statistical crispness in the 20th century, the fime when
Econometrics was not a blossoming topic. The two countries split the common
economic path in the 1990s and since then, econometricians have been tackling
different development issues and researches. The purpose of the paper is to stress the
importance of using a well-designed time-series methodology when dealing with
multiple variables estimation and evaluation as well in designing adequate and
efficient quantitative models, capable to provide valuable forecasts and predict
external shocks. Itis assumed that, at the basis of an efficient quantitative model, there
is a need of unit root and errors normal distribution testing. To test the covariance of
cointegration between tourism prices and domestic inflation, the vector
autoregressive model (VAR) model is used on 260 valid monthly fime-series
observations (~ 22 vyears). The results have shown that prices of short-stay
accommodation in Slovenia are cointegrated with domestic inflation, whereas in
Croatia there is no stable cointegration vector on prices of accommodation services
if / when analysed using the intervention dummy variables and a constant. Although
the results indicate that the research hypothesis is generally confirmed, better and
more robust results could be obtained including mean-shift dummy variables in a VAR
model.
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Infroduction

Slovenia and Croatia are Central European countries (CEC) that shared the same
political folklore, economic dispersion, statistic division and military paths in the 20th
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Century. After the collapse of former socialistic Yugoslavia, the countries diverged in
transition processes and obstacles that made each country different politically,
economically, stafistically and other policy manners. Those two countries share a
common economic history and statistical crispness in the 20th century, where
Econometrics was not a blossoming topic. The two countries split the common
economic path in the 1990s and since then, econometricians have been challenging
different development issues and researches. Slovenia and Croatia are members of
the European Union (EU) and are under the United Nations (UN) treatment as
developed countries.

The Adriatic region, where Croatia and Slovenia are located, have received a
substantial deficit in quantitative scientific research. There are several reasons for this
nuance. One is the heterogeneity and non-regularity of available secondary data in
long terms.

The aim of this paper is to design a well-defined and accurate vector
autoregressive model (VAR) capable of capturing time-series data patterns and
examining the existence of potential relationships between different economic
sectors in Croatia. Moreover, as argued by Gricar and Bojnec (2019), normalities and
unit root testing is omitted and their importance is significantly underestimated in
previous papers and analysis. This paper is an attempt to stress the importance of
normality and unit root testing in analysing time-series models, as a prerequisite in
defining adequate and accurate forecasting models.

The motivation of the paper is to emphasize the importance of analysing error
normality and unit root testing as a basis for adequate forecasting model designing.
This paper represents an explorative study in which the normality and unit root testing
of an empirical model based on the Croatian tourism industry statfistical data is
compared with the Slovenian overnight stays model defined by Gricar and Bojnec
(2019).

The research issue that underpins this paper is to check and define the validity of
tourism volatile models on tourism prices and domestic inflation in Croatia and to
summon a comparative analysis with previous results obtained by Gricar and Bojnec
(2019). In the study, VAR modelling is applied, based on unit root testing and error
normality. The aims of the research are to estimate and test empirical time-series data,
as well as to validate the proposed research methodology in the tourism industry
statistical data.

Consequently, the purpose of this paper is to originate effective and valuable
empirical tourism industry testing based on econometric inference. For this purpose,
four specific objectives have been defined. The first objective is reflected in measuring
specific data and implementing a particular methodology, specifically designed for
time-series estimation and evaluation. The second objective reflects in the discussion
and analysis of the empirical data set. The third objective is the attempt to design and
perform the selected quantitative methods suitable for time-series modelling, whilst
the last objective is expressed through achieving empirical testing robustness.

Based on previous empirical results, the objectives of the study, two research
hypotheses are defined as follows:

Hi: Tourism prices are integrated of a specific order, mostly nearly a second order
of integration, and therefore the deflation with national consumer price indices is
needed.

Ha: Prices of specific tourism sub-industries (e.g. lodging) are in connection with
other global shocks, such as EU or Eurozone tourism prices.
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The next section gives an outline of the literature review and previous empirical
researches. In the third section, data and methodology are implemented, following
empirical results and discussion.

Literature review

In Croatia and Slovenia, former socialist Yugoslav republics, gross domestic product
(GDP) and tourist arrivals stagnated in the 1990s due to serious structural problems and
political instability in the region (Gricar et al., 2019). Simultaneously, the overall prices
(inflation) and tourism sub-industry prices in the region grew considerably (Gricar et
al., 2018).

In both countries, tourism is now one of the most important economic development
generator (Croatian Bureau of Statistics, 2019, Statistical Office of Republic of Slovenia,
2019). A common feature of both countries tourism sector is their strong seasonal
paftern (Figure 1) when analysing, modelling and forecasting tourism key
determinants.
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Figure 1 Overnight stays monthly data from January 2003 to September 2019
Source: Eurostat, 2019; author’s calculations.

As depicted in Figure 1, the tourist overnight stays time-series of both countries
present strong seasonal character and a significant upward frend. It is clear that
volatile patterns are unpredictable for the data vector in both countries. The number
of tourist overnight stays is at the maximum level in the summer period between July
and August, with a sizable fall in the period between October and April. In analysing
and modelling tourism fime-series, it is important to consider their seasonal character
and adopt adequate approaches suitable for dealing with seasonality recently
discussed by Senbeto and Hon (2019).

Developed countries

At this juncture (e.g. 2019), several separate data sources report the evaluation for
Slovenian and Croatian incorporation to be developed countries. Meaning that some
of the sources sfill include Croatia as a developing country whereas other sources
include Croatia as a developed country alongside Slovenia as a north neighbouring
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country. The positioning of Croatia in the group of developed or developing countries
is crucial when deliberating about relevant data source availability, at national
statistical offices (Mukherjee et al., 1998). Valuable statistical and administrative data
are crucial in the econometric analysis (Atkinson, Brandolini, 2001, Hand, 2018).

United Nations (2014) reports that Croatia and Slovenia are both developed “the
new EU Member States”. Whereas, relevant internet pages of The Miroslav Krleza
Institute of Lexicography (The Miroslav Krleza Institute of LexicographyCroatia.eu)
outline that Croatia is still a developing country. The source states that Croatia (Figure
2: Continental and Adriatic Croatia) produces up to 40% of GDP of the EU average.
Whereas West Slovenia produces 83% and East Slovenia 57% (Figure 2), respectively
(Eurostat, 2019). Tourism covers the fifth part of the total GDP in Croatia (Croatian
Bureau of Statistics, 2019; Mitra, 2019). In Slovenia, tourism represents more than 5% of
total GDP (Statistical Office of Republic of Slovenia, 2019; Mitra, 2019).

~3

Continefital Croatia

East Slovenia

N a

Figure 2 Nomenclature of territorial units for statistics, NUTS 2
Source: Eurostat, 2016

Soja and Jeli¢ (2016) recognised that Slovenia and Croatia are in the last three
places amongst 18 EU countries on specific terms. Those countries have similarities in
areas of economic, social, public health, (public) tfransport, sustainability and globall
matrix.

Garaca (2018) reports that Croatia is the best ranked emerging economy in
Southeast Europe in 2018 according to the Inclusive Development Index (IDI)
formulated by the World Economic Forum. Slovenia took 19t place on a list of 29
advanced economies. It scored 4.93, just lower than France. In 2017, Slovenia was
placed as the 20™.

Martin-Martin et al. (2019) follow up on the idea of market economies in a
neoclassical model based on the internet services in sharing economy of those
unregulated markets (Airbnb, Uber, etc.). Gricar and Bojnec (2019) recognize that the
perception of security for a stable market could play an important role because
stability (of prices for example) determines competitiveness, prediction and planning.

Galinec et al. (2019) recognise that official statistics is an important issue in EU
countries. Novkovska et al. (2018) reviewed that empirical modelling growth is an
important value for econometricians and policy makers. For the tourism industry, as
well as for other sectors of the service economy, it is of great importance to gain the
longest (time) series possible. Therefore, in some aspects, the definition to use monthly,
quarterly or yearly data are open for discussion. In a case of national bureaus, the
monthly data set could be obtained regarding several limitations where the beginning
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of the fime for the data vector is fo observe. On the other hand, in both countries,
there is no upper limit to the availability of the data. Gricar, et al. (2018) discuss that a
suitable source for Adriatic countries is the UN database.

Previous empirical methodology

The contribution of this paperis to add advanced modelling of the empirical inference
based on secondary data for Croatia. In the field of using econometric methods in
the tourism industry, Gricar and Bojnec (2019) provide an innovative analysis of
unrestricted VAR model on time-series for Slovenia:

[ op™ DOS FOS|T.T = 2000:4, ...,2013:11; N = 164, (1)

where OP" is defined as prices become defined at least ~1(0) ():

OP = In(22), 2)

CPI,

and structural representation of the cointegrating space in the long term (ec?_,) on
intervention dummy variables is:
—O0P," FOS, DOS,
ec2, =In{—.107 .014 —-.013 (3)
(.147)p(.107)p(.279)p

for the variables prices for short-stay accommodation (0P;), domestic tourist overnight
stays (D0OS;) and index of foreign tourist overnight stays (F0S;). The abbreviations are
as follows: ec? , is the second cointegrated vector, t defines time-series variable, p
measures statistical significance, N is number of observations, T obsess analysed fime,
r captures real-time variable, ~I(0) describes nearly first order of integration, and In is
the natural logarithm of x. Variables are obtained from the Statistical Office of the
Republic of Slovenia (SORS). Inflation is freated as a proxy or an external variable.
Additionally, Seljak et al. (2018) defined that prices are the most common, widely and
empirically used statistical resources.

Econometric modelling refers to the macroeconomic aggregates, such as GDP
and prices (Novkovska, et al., 2018, Seljak, et al., 2018) and, in this research particularly,
to core tourism development indicators (prices and overnight stays) of two
neighbouring EU Member States, Croatia and Slovenia (Table 1 and Table 2). The
selection of specific variables is based on the results of commonly used: diagnostic
econometric tests, unit rooft tests, the test of normality of error distribution, as well as
decisions about the order of integration of each variable during the modelling
process. Gricar et al., (2018) and Gricar and Bojnec (2019) on their empirical and
theoretical considerations collect previous empirical researches on the relevant topic
stated in the equations given by (1), (2) and (3).

This research aims to re-design the relative econometric models for Croatiq,
ilustrated by using Slovenia as a deterred example defined by Gricar and Bojnec
(2019). In both countries there appears to be a lack of adequate empirical and
quantitative analysis for tourism industry supported by modern and innovative
normality errors distribution tests. Adequate consideration of the results is one of the
most important factors in the economy and an important contribution to the scientific
study of the tourism industry. Usakli and Kucukergin (2018) disperse the usefulness of
the correct specification modelling in the hospitality industry and tourism industry.
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Additionally, some Journals published special issues on modelling that peak for the
tourism industry, for example the International Journal of Contemporary Hospitality
Management, special issue of November 2018. Liu et al. (2018) confirmed that straight
econometric modelling is an important issue for small open economies. The published
researches based their predictions on economic growth using the dynamic stochastic
general equilibrium framework. Xu and Martinez (2018) introduced a statistical
techniqgue and namely the longitudinal data as a promotion of more rigorous
researches in tourism and hospitality industry management. Park et al. (2018)
recognised that there are several methodological steps that were used in tourism.

Research methodology

This paper seeks to investigate the existence of a long-term relationship between
tourism prices and domestic inflation in Croatia. On the basis of quantitative
researches, there should be a well-defined and specified methodology.

The main objective of any adopted methodology is to design an accurate and
efficient qualitative model that enables significant and credible conclusions and
decision-making based on secondary quantitative data. In the paper, based on the
research purpose and defined research hypothesis, the time-series research
methodology is proposed. It is a research methodology designed for dealing
especially with time-series data. The methodology is designed to consider the features
of time-series data and their peculiarities (non-stationary in the mean and variance,
the existence of unit root, and the normal distribution of the errors). According to
Gricar and Bojnec (2016), the proposed methodology is composed of several logically
connected phases and namely, descriptive data exploration, data plotting,
theoretical model specifying, baseline econometric model estimating, cointegration
rank defining, model testing, hypothesis testing and short and long-term cointegration
relationships adjusting.

Data

In order to investigate the existence of a long-term cointegration model between
tourism prices and domestic inflation in Croatia, two variables are used: the prices of
accommodation services (PAS) and the consumer price index (CPI). Data is collected
from the European Union Eurostat database (Eurostat, 2019) and Croatian Bureau of
Statistics (Croatian Bureau of Statistics, 2019). Data are monthly and cover the period
from February 1998 to September 2019.
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Figure 3 Visual identification of seasonality patterns of PAS
Source: Eurostat, 2019; author’s calculations.
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According to the Eurostat PAS covers, first) hotels, motels, inns and similar
accommodation services; second) vacation centres, campsites, hostels and similar
accommodations, as well as third) accommodation services of other establishments.
Figures 3 and 4 depicts the selected variables in the analysed period for Croatia.

The time-series consist of 260 observations that are analysed and are mid-stable.
The level data percentage change in relation to the previous month is indexed:

Iy = xo¢ + 100, (4)

for the data vector:
I~(2
@rcp1 pASTT, (5)

where T is a time period, t is time-series data, HR is abbreviation for Croatia, I, marks
index of present time-series, x, . is the observed value at a present time t in percent
change to previous month, and I~(2) defines variables at nearly a second order of
integration. In previous studies, Juselis (2017) and Mladenovi¢, and Jusleius (2002),
were concerned that prices are integrated of nearly second order of integration.
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Figure 4 Individual observations of CPI
Source: Eurostat, 2019; author’s calculations.

It is understood that prices are the only determinant in the marketing mix that
provide income to the company. Aggregated prices at the national or, integrated
aggregated level, for example EU, concerns with stochastic trends. The most
convenient idea of stationarity of variables derives from the example that if prices
fraverse its mid-level for more than 10 fimes, the economeftric analysis will find a
significant mean change, concluding that the inflation rate is stationary. Regardless,
if the econometricians tfransform inflation in a statistically significant average reversion,
time-series considering multi-functional misspecification tests show a result that
inflation is a non-stationary variable nearly second order of integration (Juselius, 2009).
That the prices are treated stationary in some studies and non-stationary in another
might be misleading. There are, therefore, many there are arguments to treat a
stochastic trend in unit root as a favourable econometric approximation.
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Empirical settings

Strong time dependence of macroeconomic data is usually noted by a typical
econometric reformulating situated on stochastic processes. In that sense, it is
practical to illustrate a stochastic formulation of a typical time-series macroeconomic
variable given by (Juselius, 2009):

X=T-C-S-E, (6)

where, T is the frend component, C is the cyclical component, S represents the
seasonal component and E the irregular component.

Moreover, some other decomposition of the model given by (6) is performed
regarding deterministic frend, t;, and stochastic trend, tg; cyclical component of long
term, ¢;, and shorter term, c,, as well as a logarithmic transformation (Juselius, 2009):

x=(ts+tg) (c+cs)-s-e, (7)

to illustrate the intuition of two autonomous shocks u; as a real shock causing AS
aggregate supply on institutional policy and u, causing the low demand tourist
services causing aggregate demand AD (10).

The long-term stochastic tfrend in prices is twice accumulated with AD shocks,
Y >u,;, and the cyclical component, ¢;, by once accumulated nominal AD shocks,
Yuy;, and once accumulated real AS shocks, Y u,;, other intervention dummy
variables, g;, andin (8) the econometric decomposition of the influenced data vector
is given (Juselius, 2009):

past €11 d11d12] [Z uu]
[Cplt] [C21] Z Z 1l d21d22 Z Uy; g2 ] + stat. comp., (8)

which leads to a better observed data vector and the shocks are:
Ay = v, (9)

where, v, is a permanent or a fransitory change and t accounts for linear growth in
nominal prices. Long-term and medium-term price homogeneity requires{c;; =
cy1,and di; = dy41}. Typically, when {g; # 0,g, # 0}, the average rate of inflation on
nominal PAS in non-zero consistent with stylized certainties in most developed
kingdoms or repubilics.

The equationin (?) suggests that two common stochastic trends affect the level of
prices and prices of accommodation services are cointegrated with velocity.
Therefore, to obtain homogeneity of I~(0) the defined scenario is (Juselius, 2009):

. XUy
[pas; — cpic] = [d1y — day diz — daa] [Z u;l] + [91 — g.][t] + stat.comp., (10)
l

Based on nominal variables in levels and theoretical explanation in the variables they
are logarithmically transformed. According to Juselius (2009) and Brooks (2014) the
new variable vector on the subsequent cointegration is:

Xp = 1~£11}3[lncpi Inpas)f,t=1,..T, (11)
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Finally, as defined in equations (1) (2) (3) and (8) the stable procedure is given by a
termination vector, as:

H;[ln (i—gf)]: T =1998:2, ...,2019:9; N = 260, (12)

where r recognises the real variable, N number of observations (a sample) and x;
observed variable. Other notations are mentioned above.

Regarding the data set and (8), the vector measurements are presented in the
empirical section based on the following equation usually obtained in the researches:

r as\17
HR[A In (%)]t (13)

where A is a spread improvement for the first infegration on linear growth (9).

Methods

In this paper, the description of stochastic formulation of the data trend is employed
to derive a VAR process, which is the reformulation of data covariance based on the
Gaussian (hormally i.i.d distributed) errors. The VAR process has often been a popular
choice as a description of time-series macroeconomic data. There are many reasons
accredited to this: the VAR model is flexible, easy to evaluate and generally fits to
macroeconomic data.

The ability to combine long and short-term information in data by leveraging
cointegration is possibly the paramount reason why VAR models continue to incur the
interest of economists and econometricians. In this paper, the VAR model is used to
evaluate the cointegration of PAS (approximated by prices in accommodation
services) and CPI (approximated by consumer price indices) in Croatia. With the
assumption that the vector given in equation (12) represents the variable set, then the
general VAR (p) model can be written as (14):

Yt = Hlyt_l + HZYt—Z + -+ prt—p + Ut; Ut""i. i.d. (0, Z), (]4)

where Y; is dependent variable, I, first lagged matrix of observed time-series Y;_; on
lag one, 11, second maitrix of lag two for observed time-series Y;_,, I1,, p lagged time-
series matrices, and U, are unknown parameters as sums of squares of the residuals
(10).

The inverted VAR model (15) is a useful representation of the stochastic mechanism
that represents the data generating process. It describes the seasonal variables as a
function of the shocks to the system and the deterministic variables. In contemporary
terminology, it is called the common stochastic frends model, in the jargon of
Haavelmo (1954) it would have been called the final equations (Juselius, 2015).

Results
The econometric approach embraces methodological individualism, thus suggesting
that economic shocks must be analysed more globally and consider the interaction
with other variables resulting from different macroeconomic policies.

In this paper the cointegration of two macroeconomic time-series data are
analysed using the cointegrated VAR model. Nominal prices (Figure 3) integrate of
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order two (Table 1). Therefore, the logarithms transformed price variables are used as
givenin (12). This resulted in variables integrated of order one.

Subsequently, PAS were divided by the CPl as noted in (13). The normality test is
more sensitive to skewness than to kurtosis due to smaller variance of skewness. The
performing of the Augmented Dickey Fuller test (ADF) ADF = —0.35(-%D demonstrated
that the time-series in (12) is stationary, and the null-hypothesis of non-stationarity is
rejected. On the other hand, more relevant calculations of the ARCH test for
autocorrelation and the Jarque-Bera test for normality confirmed that the time-series
in its form (8) provides a non-normal time-series, which is not a relevant issue for further
analysis. The null hypothesis that there is normality in the model (13) is rejected primarily
because of non-normality in real PAS and CPI equation.

Whilst possibly useful, such conventional facts are nonetheless too coarse and can
even be misleading when data is non-stationary. This is because correlation
coefficients and mean growth rates are only well defined for stationary data, but not
non-stationary. This confirms the presence of unit root and intervention dummy
variables that influence the mean of the integrated process and the stability of the
model. Therefore, in present research, seasonal dummy variables and a constant ferm
are implemented. In table, 1 some descriptive statistics for the analysed variables are
summarized.

Table 1 Summary statistics

Time-series Min Max SD Skewness Kurtosis
CPI 99.20 101.60 0.42 0.09 -0.07
PAS 74.00 117.90 6.42 -0.89 4.51
Model (12) 0.74 1.18 0.06 -0.80 4.53
Model (13) -0.27 0.24 0.07 -0.18 2.52

ARCH test Normality test
Model (13) 84.34(0.00) 69.81(0:00)

Note: vx) — p-values in brackets.
Source: Eurostat, 2019; author's calculations.

In order to understand the price homogeneity in long-term and short-term relations
in the tourism industry, a model with all basic assumptions as testable hypotheses on
the VAR model was formulated. In empirical research regarding the tourism industry,
it is important to consider theory consistent VAR scenario. Such methods are
conducive to having theoretically correct statistical models for empirically credible
results for prediction of future movements in tourism. Figure 5 shows transformed
variable (13) in a real value. Data vector is unified of nearly first order of integration.

The purpose of the research is to recognise that the specification of the model is of
crucial importance and a visual inspection could be one leading signal to conduct
researches in order to design adequate econometric models. In the nuanced model
the intervention is easier to observe in Ax; (8), (13) like in the x; (7), (11), (12). Thus, a
preliminary decision to model a shock intervention, for example, with a trend dummy,
can be made by examining the logarithm or integrated process. Figure 5
demonstrates that the transformed variable is highly volatile and therefore correlated
to several impulses and other dummy variables.
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Figure 5 Croatian prices of accommodation services in integrated real values (13)
Source: Eurostat, 2019; author’s calculations.

The analysis for Croatia found that tourism sub-industry (lodging) has had several
obstacles between 2003 - 2013, including the most relevant recent economic crisis
(Figure 2). This could be a pertinent prediction for the next volatility period, which,
regarding Figure 5, started in 2018. The results are similar compared to the Slovenian
ones during the crisis period.

Using intervention dummy variables (Figure 6) to rate for abnormalities as mean-
shifts, permanent blips, and transitory shocks, the VAR model (14) is redeveloped as:

Axt - Flet—l + a- ﬁ'xt_l + ¢p " Dp,t + ¢S * DS,t + ‘UO + Et, Et"‘NI(O,.Q), t == 1, T, (] 5)

where D, is a d; x 1 vector of permanent blip dummy variables (...,0,0,1,0,0, ...), and
Dg; is a d, x1 vector of mean-shift dummy variables (...,0,0,0,1,1,1,...), ~ denotes
distributed, I is a shorthand notation for independent, N for normal, 2 time-varying
variance, f'x,_, cointegration relations of matrix I on restrictions of a eigenvectors,
and T';Ax._; is a VAR(1) matrix with regressor coefficients for the short-term. Because
the VAR model holds differences and levels of time-series variable, the role of the
dummy variable is more complex than in the conventional regression model (Juselius,
2009).

Consistent with the results of the VAR model, a new VAR (the VAR(2)) model with
permanent dummy variables is re-estimated. In the new VAR(2) model, seasonal
dummy variables are included as the ¢, - D, is a d; x 1 vector of shock dummy
variables (...,0,0,1,—1,0,0,...) in (15) resulting in:

Xe =T1AXe_y + @ Bxey + by Dpe+ b5 Dsp + Per Doy + pho + &, (16)
and it is for simplicity, assumed that I; = 0, the cointegrated VAR model can now be
signed as:
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Ax, = [(i_;j)] = [-0.06] [{—0.32 - pas; — cpi;};-1{—0.37 - pas; — cpit};—o] + [11] +
—0.49¢7.01]
_0'55tr,02
_0'61tr,03
—0.46¢7 04
_0'68tr,05
[l +| Soaer s [+ D0 (17
_0'11tr,08
—0.2341 09
—0.00¢1,10
—0.07¢r,11
| 000, |

F-test on all regressors: F(13,243) = 45.29, R> =0.69, D — W = 2.29, gs = 0and ¢ # 0,
where specification test for the unrestricted VAR(2) model with seasonal dummies is in
Table 2 and y, is the conditional mean of VAR, ¢ is autoregressive model parameters
and D — W is Durbin Watson statistics. Those accumulated in (8), defined by data set
gs = 0in (17) defines that tfrend D; do not have any empirical solution in an economy
in along or medium-term.

Table 2 Specification test of unrestricted VAR(2) model with seasonal dummies

Test Result
Residual Autocorrelations 47.06(0.00)
Normality 77.071(0.00)
Note: vx) — p-values in brackets.
Source: author's calculations.
D T T T T
_2 = -
_4_ - .
5 Br 1
E
£
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Figure 6 Events and shocks in a VAR model (15)
Source: Eurostat, 2019; author’s calculations.

The long and persistent deviations from the long-run mean values shown in Figure 6
indicate the existence of self-boosting processes in the system. Such an action is likely
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to be a combination of an increase in mean errors (regeneration) and error-correcting
actions (stagnation), orin fitting one polynomial cointegration relation. This conclusion
is reinforced by similar results based on Danish-German data (Juselius 2009, chap. 21).

The results confirm the hypotheses Hi where tourism prices (prices of non-tradable
goods) are intended for a domestic market (Croatian inflation) relation. Hence,
tourism prices are assumed to be treated by domestic (Croatian) speculations. These
results are in correlation to Juselius (2017a) and Phelps (1994) that constant mark-up
pricing replaces (AS shock) customer market pricing (AD shock). Evidence of a non-
stable pricing share co-moving has been found in Juselius (2009).

Seasonal dummies do not provide a normal model; alternatively, they provide a
model without autocorrelation on any lags. Therefore, Figure 6 should be further
analysed mostly on a vector of mean-shift dummy variables, such as the Easter Period,
New Year Period, entering the EU integration and other outliers that are time-
dependent.

The properties of residuals from the estimated VAR(2) model with above-mentioned
dummy variables could improve the unrestricted model. The VAR(2) model should not
have autocorrelations, no ARHC effect or non-normality. With Lag Reduction Tests (LR)
one could decide for k = 2 lags (Kivedal, 2014).

The research offers strong evidence of how basic treatments, based on a
theoretical model, can be fransformed intfo the test hypotheses about the order of
integration and cointegration of selected time-series and their relationships. The sense
of the theoretically consistent CVAR scenario is that describes empirical regularities
expected in the data if the long-term properties of the theoretical model are
empirically relevant. The process is exhibited for tourism prices in Croatia and Slovenia.

The results provide significant support for the information-less-incomplete
knowledge model. Two comparable models (one for Slovenia and one for Croatia)
seem particularly capable of explaining long-term and persistent fluctuations in
nominal prices.

As prices are amongst the most important determinant of real economy and the
only determinant in the marketing mix that provide income, results indicate the
importance of understanding the root cause of long persistent movements that are
usually developed over time and to anticipate the recent financial and economic
crisis as disregarding existing models. Without this understanding, behaviour in prices is
likely to create high volatilities and crises that will affect the macroeconomics and
subsequent political turmoil. Nonetheless, this paper highlighted the importance of
understanding the reflexive relationship between different sectors of any national
economy.

Conclusion
In the paper, the relevance of econometric modelling using secondary data is taken
intfo account. First, based on two time-series variables the importance of well-defined
modelling in fourism sub-industry (e.g. lodging) was researched for Croatia. Several
pafterns are important to measure the volatility, normality and other miss
specifications of the model that are found in the secondary data and not to be
satisfied with the ADF test. Second, theoretical and empirical econometric models for
Croatia were supported by a comparative analysis with previous results for Slovenia.
In the period 2003-2013, the Croatian tourist industry provided several swings
concerning economic growth and the following crisis.

Therefore, this paper gains significant relevance for researchers, managers and alll
stakeholders involved in the tourism industry. Several intervention dummy variables
should be included as outliers denoting both crisis and declining fimes in the prices.
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Subordinated to these results, the hypotheses are generally confirmed. A general
framework for translating major predictions from the theoretical model into testable
hypotheses within VAR model is suggested. Results confirmed that the variable PAS is
related to the season in the short-term. Additionally, Figure 6 proposed to obtain and
release several mean-shift dummy variables, such as the Easter and New Year period
and other outliers that are time-dependent to determine pulling and pushing effects.

The analysis of the research plays important part towards literature on the price
science that is important for each business as income and aggregated for each
national economy as tax on price. Nonetheless, well-defined econometric model
could predict future in economic boundaries in tourism and proving the results
(robustness) generated on cointegration.

In future researches, additional recognition of structural breaks with intervention
dummy variables should be emphasized. An idea for a specified unrestricted VAR
model described by the data with two lags and some ranks with variables of domestic
and foreign tourist arrivals are to be added. That could represent the pulling effects,
and common stochastic frends, which pushes the process. Furthermore, by using
Lagrange Multiplier testing it could be indicated that the model does not display
autocorrelation, no ARCH effect, and normality of residuals, what could be found out
through the Jarque Bera test. The skewness of the model should be in arange of 0 and
Kurtosis in a range of 3, suggesting that the model is normally distributed. The lack of
any weak exogenous variables should be determined.

The idea of further research methodology lies in the panel cointegration, whereas
the development for panel cointegration is still in its infancy as well as in modelling
processes, models and applied panel methods.
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