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Aim and scope

Croatian Review of Economic, Business and Social Statistics (CREBSS) is a scientific journal that
promotes both, statistical science and profession, theory and applications. It focuses
statistical methods developed and applied in economy, business processes and social
sciences in a very broad meaning. It targets a very wide audience of statisticians, whether
they are scientists, professionals, educators or students, influencing modern economy,
business and society.

About

The journal does not have article processing charges (APCs) nor article submission charges
The goal of the CREBSS journal is to demonstrate how statistical science, research design and
analysis methods play important roles in economy, business and society. The journal targets
the current issues regarding the official statistics data production, and discusses the broad
variety of applied statistical problems that might be outcomes of scientific survey research
design, experimental design or observational study in economy, business and for different
social issues, respecting the overall turbulent influences caused by the modern ICT and
software development.

In this respect, the CREBSS journal fosters the exchange of ideas, experience and knowledge
among statisticians.

Papers submitted for publication should be original theoretical, practical and applied
papers. The journal also publishes case studies describing innovative applications and critical
reviews of statistical theory.

The anonymous double-blind peer review by the two independent reviewers is applied to all
the papers.

Rejection Rate: 30%

Why submit
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statistical theory or on statistical methods applications in economics, business and social
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agriculture, industry, construction, engineering, demography, psychology, sociology, law,
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and medicine, pharmaceutics, kinesiology, ecology, environment, tourism, sports, leisure, ICT
and quality issues are welcome. Statistical data collection, processing, compilation,
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persons as possible units or levels of the analysis, all might be of interest. Since any interesting
topic and applications of statistics are welcome, there are no restrictions to subject matters.
Papers emphasising current concerns regarding statistical theory and challenging applied
problems in multi- and cross-discipline issues (such as computational statistics, data mining
and pattern recognition, simulation modelling, or related to optimization, mathematical
programming, efc.), resulting with new statistical approaches are of special interest. It is
expected that papers are methodologically well sounded, and that real life problems are
freated, showing novel solutions.
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§ sciendo

Shareholder value in Croatian banking
sector

Ivan Huljak
Croatian National Bank, Zagreb, Croatia
ivhuljiagk@gmail.com

Abstract

The view on banks as investments in Croatia is challenged by two phenomena: dual
holdings (owners are intensely involved in bank balance sheet as, apart from equity,
they provide a significant portion of deposits and loans) and the impediments to
determining the cost of equity (as only a handful of banks are traded and with
questionable liquidity in the capital market). The paper contributes to the literature by
applying the panel regression on the translog cost function in order to calculate the
shadow cost of equity for banks in Croatia for the period from 1994 to 2016. In the next
step, the Economic Value Added was calculated by taking into account the dual
holding role of bank owners. The results suggest that the shareholders economic value
is significantly different from the accounting value. In addition, it seems that the
standard view that domestic banks are less profitable than foreign banks is only valid
from the accounting perspective.

Keywords: banking sector, Croatia, panel regression, shareholder value, translog cost
function.
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Infroduction
The important role they play in the functioning of the economy justifies large and
growing academic interest in the banking sector in Croatia. Additionally, the Croatian
banking sector provides a solid test ground for research having been through a period
of banking crisis, a credit boom, Global Financial Crisis and stagnation over the last 18
years. Therefore, it is not surprising that the number of academic research on the
Croatian banking market functioning increased significantly over the last ten years
(Huljak, 2015).

However, discussions about the bank shareholders position in Croatia usually face
a couple of constraints. First, the cost of equity estimation for banks in Croatia is
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constrained as only a small number of banks are fraded on the stock market and with
low liquidity, therefore, impairing Capital Asset Pricing Model (CAPM), or any other
market-based method for its calculation. The CAPM requires three components for
the cost of equity calculation: a) asset's sensitivity to non-diversifiable risk, b) expected
return of the market and c) the expected return of a theoretical risk-free asset.
Secondly, foreign-owned banks usually use a significant portion of secondary funds
from owners. These funds, although interest paying cannot be considered as pure
secondary funds and from a shareholders perspective, they should not be treated as
such. Finally, one of the Croatian banks’ specificity is relatively high equity ratios. This
is a result of banks reaction to macro-prudential measures taken by Croatian National
Bank (CNB) in the period of strong credit growth one side and shallow capital market
and the need to hold excess buffer on the other.

Significant contribution to better understanding of the bank shareholder position, in
general, was provided by the use of Economic Value Added methodology (EVA,
knowing that EVA®, is a frademark of Stern Value Management). Initially, Hughes et
al. (2003) made a significant contribution to understanding different goals between
bank owners and managers. Fiordelisi (2007) continued this line of work and used EVA
as an indicator of bank owner's gain as opposed to the gap between ROE and cost
of equity. The same author made a step further and calculated the shareholder value
efficiency based on Stochastic Frontier Approach and concluded that (over the
period 1997-2002 French, German, Italian and UK) banks were on average 36%
shareholder value inefficient. Further, on, Fiordelisi and Molyneux (2010) used the large
sample of European banks between 1998 and 2005 and showed that shareholder
value has a positive relationship with cost efficiency while economic profits are linked
to revenue efficiency. Finally, Radic (2015) applied EVA for a single country (Japan).
However, while previous work was based on CAPM methodology the author used a
translog cost function to generate shadow price of equity. This study finds that cost
efficiency, credit risk and size determine bank shareholder value creation in Japan.

The hypothesis of this research is that bank shareholder value in Croatia is larger
when viewed from economic than from accounting stance. This hypothesis is based
on the fact that the main driver of bank profitability changes was credit risk or, more
precisely, accumulation of loan loss provisions that do not necessarily furn to losses but
are freated as such in accounting procedures. Given this, shareholder position for
domestic banks should be significantly more favourable from economic than
accounting view. Subsequently, the period after the Global Financial Crisis is not
necessarily a period of shareholder value depletion.

This paper contributes to the literature on the Croatian banking sector by applying
the Economic Value Added concept on banks as suggested by Fioderlisi and
Molyneux (2010). However, this concept cannot be directly applied to non-traded
banks, since the cost of equity calculation requires substantial market data. Therefore,
instead of relying on CAPM, this research follows Radic (2015) concept and apply
shadow pricing technique for the cost of equity estimation. Therefore, in the first step,
the cost of equity is calculated by utilizing a translog cost function, which does not
require market data. This is an important contribution as the cost of equity calculation
for banks in Croatia is not available on bank level. Secondly, economic, as opposed
to accounting approach to calculating shareholder value gap, is used. Thirdly, a
modification of EVA in order to respect the dual holding position of bank owners is
proposed, as they are important creditors as well as owners of banks. The analysis is
performed by using a unique dataset from 1994 to 2016, which captures a full loan
and NPL cycle.
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The paper is organized as follows: After the infroduction, an overview of the
Croatian banking sector is provided followed by data and methodology. Chapter four
presents empirical results, while chapter five concludes.

Croatian banking sector from shareholders’ perspective
Croatian banking sector went through three different periods from 1994 to 2016,
compare to Table 1. During the early and mid-nineties, the number of banks initially
increased due to the lenient licencing policy aimed at increasing the competition via
lowering concentration. This resulted in the number of banks reaching 60 in 1998 (Kraft,
Hofler, Payne, 2006). However, the banking crisis in the late nineties resulted in one
quarter of the banks leaving the market. Parallel with the crisis, the restructuring of the
market was taking place as foreign players entered the market usually via the
acquisition of an existing bank. After 2002, the banking sector was stable regarding
ownership with further consolidation being gradual. However, all until 2008, the period
of high credit growth followed during which central banks required (using a set of
various measures) equity growth to follow loan growth. In this period of strong credit
growth and high earnings, consolidation on the market slowed down.

Finally, after the start of the crisis in 2008, credit growth slowed down and earnings
decreased mainly due to high credit risk. With a somewhat improved macro-
economic environment after 2013, the profitability of banks recovered (International
Monetary Fund, 2018). However, for a small, stagnating market with characteristically
high fixed costs and weak accounting results, the consolidation process seems slow,
especially for (from accounting perspective) less profitable domestic banks.

Table 1 Selected accounting indicators for banks in Croatia

Year Number of banks | Return on equity (%) | Equity to assets (%) |Credit risk (%)
1994 47 -11.4 10.1 n.q.
1996 58 9.9 11.2 10.3
1998 60 -12.3 10.3 9.7
2000 51 11.6 11.9 14.9
2002 46 16.4 9.5 7.4
2004 37 19.4 8.6 5.0
2006 33 13.7 10.3 3.2
2008 33 11.8 13.5 2.6
2010 32 7.8 14.0 4.8
2012 30 5.6 14.3 59
2014 27 2.5 14.1 8.7
2016 25 9.6 14.1 9.7

Note: Credit risk is calculated as a ratio of loan loss reserves and gross loans.
Source: Own calculation based on CNB data

Looking at the accounting indicators one could easily conclude that after the crisis
Croatian banking sector failed to yield returns even close to the pre-crisis levels. In the
same time, the involvement of owners in banks remained high but started to decline
with owners providing up to one-third of all funding at some point. In addition, having
in mind the specificity of market reshuffle phase from 1994 to 2002, that also did not
yield many earnings, it seems that judging from the accounting indicators, only in the
period 2002-2008 banks generated substantial value to their shareholders.
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Research methodology

According to EVA methodology, shareholder value as an absolute value of (Kuna)
surplus created by a bank for shareholders in every year was defined. This is done by
calculating the difference between “economic measure” of bank net operating
profits after taxes (NOPAT) and absolute cost of capital over the same period (cost of
equity times capital invested). More precisely, EVA is defined as the follows:

EVA = NOPAT — CAP = COE, (1)
where EVA is Economic Value Added, NOPAT is net operating profit after tax, CAP is
the capital invested and COE is the cost of capital. Alternatively, EVA can be
expressed relative to capital investment which yields form one might consider an
economic alternative to ROE vs. COE gap:

EVA/CAP = NOPAT/CAP — COE. 2)
Given data at disposal and considering bank owners’ dual holdings, the EVA
calculation is modified as described in Table 2.

Table 2 Adjustments made in order to move accounting values closer to their
economic values

NOPAT CAPITAL INVESTMENT

= Net operating income after tax = Accounting equity

+Interest income for owners + Loans and deposits from owners
+Loan loss provisions + Loan loss reserves

-Write-offs + Capitalised training and R&D expenses
+Training and R&D expenses

Note: Research and development, personnel fraining costs, capitalised costs and differed tax
credit is not available from the data sources used. However, judging from euro area banks
balance sheets, these items are of less significance. It is assumed that 10% of administrative
costs are training costs and research and development costs, with half of them being
capitalised.

Source: Own calculation based on CNB data.

Even after the modification of accounting indicators and controlling for the dual
role of shareholders, the EVA calculation still requires the COE calculation. Without the
proper market data, the shadow prices approach was used as suggested by Radic
(2015). A translog cost function of a bank is defined as follows:

InTCy = ag + InTC (i, Wie; B) + &3t (3)
where «a, is a constant, i refers to the cross-sectional unit and t refers to time, TCi
represents total costs, TC(yi, wit,B) is a function of outputs and the input prices, yit are
outputs produced by bank i at time t, wit are input prices, B is a vector of parameters.
Finally, In denotes the natural logarithm. A translog cost function for TC(yi, wit,3) is used
with three inputs and two outputs, while including both a linear and a quadratic time
trend and the bank capital ratio to capture technological progress and risk
considerations, respectively. In the framework, banks produce loans and other
earning assets (mostly securities), while utilising labour, physical capital and financial
funds. Here the procedure suggested by Altunbas et al. (2007) and Boucinha, Ribeiro
and Weyman-Jones (2013) who include two bank outputs and three bank inputs, has
been followed.

Assuming a translog cost function for InTC(yi, wit,,B), EQuation (3) can be written as
follows:
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where i denotes the bank and t denotes the time period, InTC(y;, wir, B¢ is the
logarithm of the fotal cost, y;(i = 1,2) is output, w;(j = 1,2,3) are prices of inputs, InEt is
the logarithm of the capital ratio, and T is a time trend.

To calculate the shadow cost of equity, the first derivative of the cost function,
where the equity ratio is one of the fixed inputs, was defined:

SHCOE; = — %S
OE;,
where SHCOE is the shadow cost of equity, TC is total cost and E is equity ratio.

Therefore, the shadow price of equity indicates how much banks saves in total costs
when operating with one additional unit of equity ratio, or implicitly how much a bank
would be willing to pay for an additional unit of equity.

In order to guarantee the linear homogeneity in factor prices, it was assumed, as
follows: Y3, B = 1; X3, vij = 0; X3, pi; = 0. To implement linear homogeneity into the
translog cost function, it is necessary and sufficient to apply the following standard
restrictions on symmetry: §;; = §;; andy;; = y;;. Therefore, to impose linear homogeneity
restrictions, the dependent variable and all input prices were normalized by the price
of labour (wh).

()

Results and discussion

The shadow cost of equity estimates for 1994 to 2016 indicates a long-term average
of 9.4%. For a specific period 2004-2015, for which a comparison with CAPM numbers
published by Croatian National Bank is possible, the results are comparable (8.5% and
9.2%), Croatian National Bank (2009) however, CAPM results are more volatile.

It is important to notice that while the shadow cost of equity would be comparable
with CAPM in the longer horizon and while they both represent implicit cost; their
dynamics still differentiates which requires explanation. To understand this, it is vital to
emphasize that the shadow price of equity shows the marginal utility of equity in ferms
of leading to lower total costs. Therefore, the shadow price of equity is marginal
savings in an industry given one additional unit of equity. By referring to the whole
outstanding portfolio, it is normal that these prices are less sensitive compared with
market prices based CAPM. On the other hand, CAPM indicates the required return
on contemporaneous investment in the bank. However, apart from time dimension
and scope differences, it is important to mention that banks in Croatia on average do
not raise funds on the capital market, but rather via direct recapitalisations from
owners of internal growth (Figure 1).
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Interestingly, no significant differences in the cost of equity between foreign and
domestic banks over the whole sample were found. However, this is largely influenced
by the first period 1994-2002. Leaving aside the first period (marked with banking crisis);
from 2002 onwards foreign banks do have somewhat lower cost of equity as expected
(8.7% vs. 9.4%). In addition, surprisingly, the cost of equity seems to be higher in pre-
crisis than in crisis period which is contrary to what would CAPM results suggest. To
explain this, one has to be aware that strong credit growth in the period 2002-2008
had to be accompanied with equity growth. Therefore, as secondary funding was
expensive, having an additional unit of equity paid off, which shadow price of equity
clearly reflected.

Regarding standard accounting indicator, ROE, banks experienced only one solid
performance period, 2002-2008. The period before was marked with the banking crisis
and market restructuring, while the period afterwards was market with the Global
Financial Crisis and stagnation. However, opposed to accounting performance of
banks, economic performance shows noticeably better results. The ratio of economic
return and capital invested suggests that after 2002, banking sector generated
around 9% return on average. This actually has not changed after the start of the crisis.
Even more, and perhaps a bit surprisingly, domestic banks seem to generate higher
return compared with foreign banks (Table 3).

Table 3 Bank cost of equity and performance

. NOPAT to capital .

Cost of equity investment Return on equity
Period < = < 2 < 2
= = o) = = o) = = 0]
< o = < o = < o £
v 8 i ) i )
1994-2001 10.7 11.0 10.7 15.8 14.5 16.9 3.4 13.5 -1.4
2002-2008 9.0 8.9 10.6 8.9 8.8 10.2 11.5 12.0 8.1
2009-2016 8.5 8.6 8.4 9.3 9.1 11.9 3.9 4.5 -1.6

Source: Own calculation based on CNB data.
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To better understand the drivers of the economic and accounting performance,
two components have to be observed: capital investment and credit risk. It seems
that foreign banks require more investment from owners as one-quarter of assets is
financed by equity and secondary funds from owners. This is more than twice
compared with domestic banks. However, on the other hand, domestic banks have
higher credit risk as in all the periods observed their loan loss provisions to total assets
is higher. Finally, contrary to the gap in standard accounting shareholder value, it
seems that from the economic perspective, domestic banks provide more economic
value added for shareholders.

Table 4 Bank selected features and shareholder value gap

Capital and Loan loss Economic Accounting
secondary funds | provisions to total | shareholder value | shareholder value
to assets assets gap gap

Period c Q c 9 c 2 c 2

— O g — O 3 = (&) @ — () «

< | o | gl || g|= || g ||| g

18 1 8 18 S
1994-2001 | 13.3 | 32.8 | 124 1.7 0.9 20| 5.1 3.5 63 | -72 | 25 | -12.1
2002-2008 | 19.3 | 20.1 | 13.4 02| 02 04|-011]-011] 04 | 25 | 3.1 -2.5
2009-2016 | 26.2 | 280 | 11.7 1.31 1.2 1.5] 0.8 | 0.6 3.5 | 47 | -41 | -10.0

Source: Own calculation based on CNB data.

Therefore, it seems that less invested capital in the domestic banks more than
compensated higher credit risk these institutions face. In addition, the accounting gap
would consider after the crisis period as worst for owners in general as the loan loss
provisions depleted the maijority of operating income. However, from the economic
perspective, 2002-2008 the period was the worst as the banks required a large
investment from owners (Table 4).

Conclusion

Economic Value Added approach provides a different perspective on bank
shareholder value in Croatia. To implement this approach, two adjustments were
needed: shadow pricing technique to derive the cost of equity and adjustment for
dual holdings of owners (equity and secondary funds). Here presented analysis shows
that from the economic perspective, shareholder value is significantly different
compared with a more standard ROE vs. COE gap. The standard technique relies on
accounting data and is mostly influenced by credit risk. However, from the economic
approach perspective, additional value adjustments are additional investments in the
company and have a freatment similar to depreciation or training expenses while
write-offs are considered as losses.

As expected, contrary to accounting approach, economic approach suggests
that even with the banking crisis and Global Financial Crisis effects accounted for, the
banking sector in Croatia generated value for its’ shareholders amounting to 2.3% on
average for period 1994-2016 confirming the research hypothesis. Also, this value is
actually higher for owners of domestic banks which is contrary to general perception.
Finally, it appears that from the economic perspective, the period after the Global
Financial Crisis and stagnation that followed was not the worst period for bank
shareholders as they decreased their investment in the banks. It was actually, the
period of aggressive investment in the period 2002-2008 that significantly depleted the
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value for bank shareholders even though in this period banks recorder strong
accounting results. Therefore, the initial hypothesis is confirmed completely.

Finally, moving forward, these results could provide solid ground for future research
on bank shareholder efficiency (a la Fioderlisi 2007) to provide answers on which banks
managed to generate most shareholder value given its everyday and strategic
constraints. The limitation of this research refers mostly to unavailability of more
granular data on bank revenues and costs therefore somewhat impairing the EVA
calculation. More precisely, focusing on individual banks’ instead on bank groups
could provide an opportunity to further investigate the determinants of shareholder
value and investigate the motivation for bank market consolidation in Croatia and
why the process sometimes seems slow, especially for domestic banks that are often
perceived (from an accounting perspective) as weak investments.
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Abstract

In the field of portfolio management the focus has been on the out-of-sample
estimation of the covariance matrix mainly because the estimation of expected return
is much more challenging. However, recent research efforts have not only tried to
improve the estimation of risk parameters by expanding the analysis beyond the
mean-variance setting but also by testing whether risk measures can be used as
proxies for the expected return in the stock market. In this research, we test the
standard deviation (measure of total volatility) and the semi-deviation (measure of
downside risk) as proxies for the expected market return in the illiquid and
undeveloped Croatian stock market in the period from January 2005 until November
2017.In such an environment, the application of the proposed methodology yielded
poor results, which helps explain the failure of the out-of-sample estimation of the
maximum Sharpe ratio portfolio in earlier research in the Croatian equity market.
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Infroduction

The inefficient risk to reward ratio of stock market capitalisation-weighted indices has
been exposed and well documented in the period stretching from the end of the 20t
to the beginning of the 21st century. In the years that followed, facilitated by the rise
of Exchange-Traded Funds, a lot of research has been devoted to efficient indexation
as betterrisk to reward ratio indices clearly needed to be made available to investors.
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Among other approaches, Risk Parity and Diversified Risk Parity portfolios introduced
by Maillard et al. (2010), Maximum Diversification Ratio portfolios infroduced by
Choueifaty and Coignard (2008) and Max Decorrelation portfolios infroduced by
Christoffersen et al. (2012) can be pointed out.

As presented in the Amenc et al. (2013) all of these approaches (including the
Global Minimum Variance portfolio infroduced in the Modern Portfolio Theory by
Markowitz) focus only on the estimation of volatilities and/or correlations of stocks in
portfolio. This implies, that at least either expected returns or Sharpe ratios have to be
identical for all stocks in each of the above approaches in order to meet optimality
condition — maximum diversification leading to exposure to systematic risk only. Only
the Maximum Sharpe Ratio portfolio is optimal by construction (even if the Capital
Asset Pricing Model - CAPM assumptions do not hold) due to the fact that apart from
estimation of volatilities and correlations it requires also the estimation of expected
returns.

Although even the simple methods for improved estimates of volatilities and
correlations produce good results, see for instance Ledoit and Wolf (2004), the same
cannot be said for the estimation of expected returns as it is generally much more
challenging to estimate the central moments of odd order as opposed to the even
ones. However, the works of Martellini (2008) and Amenc et al. (2011) address this issue
by using risk measures as proxies for expected returns of stocks in portfolio. The
underlying assumption being that the greater the risk of an asset the higher the return
should be required. In his research Martellini (2008) provides substantial evidence that
even if a simple measure of risk is used in the form of total volatility there is a potential
for outperforming market-cap weighted and equally weighted benchmarks in terms
of out-of-sample Sharpe ratio. Amenc et al. (2011) take this idea a step further and
use semi-deviation, a downside measure of risk, as a proxy for expected return relying
on a rationale that investors should only be concerned with the deviations below the
mean.

Following the work of Martellini (2008) and Amenc et al. (2011) in this paper, we
examine the possibility of expected return estimation in the illiquid and undeveloped
Croatian stock market by applying the proposed methodology. The paper by Zorii¢
et al. (2018a), for instance, demonstrated the importance of conducting research in
the illiquid and undeveloped Croatian stock market since their research findings
showed that it is possible to estimate volatilities and correlations of stocks (albeit
without success regarding outperforming the benchmark index) regardless of such
specific environment. Bearing this in mind the research results focusing on the
improvement of the expected return estimation can further shed light on the failure of
Maximum Sharpe Ratio portfolio estimation attempt by Dolinar et al. (2017) and
provide insight on how to improve this strand of research in the future. The ultimate
goal of such research efforts is to offer an efficient alternative to cap-weighted
benchmark even in markets usually found unappealing to major international
institutional investors due to its specific characteristics.

Our aim is not to model the relationship between the risk and return but rather to
test, under the aforementioned austere conditions, the valuable insight revealed by
Martellini (2008) that the principle relation between the two can be used to improve
the estimation of returns. Such approach makes this research, to the best of our
knowledge, the first analysis of this kind for any illiquid and undeveloped market,
including the Croatian, which is further elaborated in the literature review.
Furthermore, in addition to the results presented in Martellini (2008) we add a panel
data analysis to the methodological framework in order to provide a comprehensive
analysis of performance of risk measures used.

10
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The next section of the paper refers to the literature review followed by the detailed
description of the methodology and collected data. Research findings report the
research results and discuss the implications followed by the Conclusion.

Literature review

The relationship between the risk and return is one of the most closely monitored and
long studied in finance. For the sake of brevity we will point out only the most relevant
strands of research related to our paper stating the most influential and recent
representative papers.

Ever since the formulation of the Modern Portfolio Theory and subsequently the
CAPM, various approaches dedicated to this particular topic have emerged.
Arguably, the most productive one (at least according to the classification criterion
taken here) is the one analysing the cross section of returns since it encompasses all
the modifications and expansions of the famous CAPM — a special case of the single
factor model. As pointed out in, forinstance, Malkiel and Xu (1997) the focus regarding
factor models is in identifying one or more (such as in the famous Fama French three-
factor model (Fama, French, 1993)) systematic risk factors in order to determine the
systematic and idiosyncratic risk return relation. However, since in this paper we do not
deal with risk factors but rather with risk measures, more closely related research refers
to Huang et al. (2012), who explore the relation between the extreme downside risk
measure and expected return, and to Feunou et al. (2017) and Bollerslev et al. (2018)
who deal with variance decomposition and expected return. Similar research also
include Verousis and Voukelatos (2018) and Ang et al. (2006a, b).

Nevertheless, all the above-mentioned research investigates the cross section of
return. Therefore, the other big block of research is devoted to the intertemporal
relation between risk and return focusing on modelling the expected return in relation
to risk over time. Glosten et al. (1993) apply a GARCH-M model for this purpose and
provide a brief overview of the most important previous research efforts in this field. A
more recent research by Bollerslev et al. (2009) can be mentioned here, but the
research by Bali et al. (2009) is more closely related to the research presented in this
paper as the authors test different downside risk measures in order to try to model the
expected return over time.

However, as already mentioned in the introduction, neither the cross section nor
the time series based research testing the risk measures and expected return can be
compared to the analysis conducted in this research. This is due to the fact that the
main idea in Martellini (2008), backed by the findings in the mentioned research, was
to test whether (as Martellini refers to it on p. 40) a “crude and simplistic measure” such
as the voldatility of the returns can be used as their proxy. The focal point of the research
does not include modelling the expected returns but rather a thorough out-of-sample
testing of whether relying on the stocks’ volatilities can improve return estimation. In
the research a sample of 682 stocks was used for which out-of-sample estimates of
returns in the period 1985-2004 were obtained and grouped according to risk
(measured by volatility) in 5 different portfolios. Details about the procedure are
reported in the following section of the paper. Results revealed growing risk premiums,
although only the highest one was found to be statistically significant. Encouraged by
the findings the second part of the research briefly demonstrates how the finding can
be easily exploited to model the expected return in the cross section (factor model)
or times series (GARCH) context.

The research for the Croatian stock market includes various factor model testing,
ranging from CAPM and its modifications in Fruk and Huljak (2003), Perkovi¢ (2011),
DZzaja and Aljinovi¢ (2013), Odobasi¢ et al. (2014), Minovi¢ and Zivkovi¢ (2014), to
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Fama French in Dolinar (2013) and ZoriCi¢ et al. (2018b). Further, the APT multi-factor
models are described in Benakovi¢ and Posedel (2010), Dolinar et al. (2014) and
Gardijan and Skrinjari¢ (2015).

Regarding time-series modelling of expected return GARCH models have been
used by Arneri¢ et al. (2006), Jurun et al. (2007), Ameri¢ et al. (2009), Skrinjari¢ and
Sego (2016). Additionally, Kunovac (2011) applied market regimes, Skrinjari¢, and Koji¢
(2014) and Skrinjari¢ and Sostari¢ (2014) applied Markov chain method in order to
improve return estimation.

Out of all the mentioned research only Gardijan and Skrinjari¢ (2015) and Skrinjari¢
and Sego (2016) tested the risk measures by employing the higher order moments in
their analysis, however, in the cross section and time series setting respectively.
Unfortunately, up to now, there are not any published research available in the
Croatian or other iliquid and undeveloped market, to enable a comparison to our
results.

Data and methodology

In order to link the expected return estimation to volatility estimation, we follow
Martellini (2008) who demonstrated that observed total volatility of a stock could be
used as a proxy for the stock’s expected return. Stock’s total volatility is calculated as
standard deviation by using the following formula:

(1)

where rit represents the realised return of stock i in period t, 7i represents the arithmetic
average of realised returns and T represents number of periods in the sample.

In order to take into consideration the aspect of utmost investor’s interest — that is
the uncertainty about the extent of actual return being below the expected return —
we also test semi-deviation as a measure of downside risk. Such measure as proposed
by Amenc et al. (2011) takes into account only deviations below the mean, therefore
it is considered as more purposeful measure of risk. Semi-deviations are calculated
using the following formula:

_ \/ZZ::l:nK?; (rie—7)° (2)
Hi = T ’
where u; represents the semi-deviation of realised returns of stocks i, rit represents the
realised return of stock i in period t, 7i represents the arithmetic average of realised
returns and T* represents the number of periods in the sample where the realised return
is below the mean.

The research is based on the 62 stocks that were listed on The Zagreb Stock
Exchange (ZSE) and included in the CROBEX index at some point in time in the period
from January 2005 until November 2017. The CROBEX index is the oldest and largest
(broad-based) index in the Croatian financial market infroduced in 1997 by the ZSE,
therefore the vast majority of analysis relies on it when the Croatian equity market is
being considered.

Over the entire observed period we use weekly excess returns (total returns above
risk-free rate). Standard deviation and semi-deviation are calculated for multiple
samples based on a 52 week rolling window of returns for stocks that had at least 26
weeks of trading and were tfraded both in the last week of the sample and in the first
out-of-sample week (trading in the mentioned weeks is important because it allows
for the calculation of the weekly out-of-sample return for the stock). Thus, when
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calculating standard deviations and semi-deviations of stocks in each sample
formulas (3) and (4) are used respectively, as follows:

(3)

and

T*

In order to validate the use of standard deviation and semi-deviation as proxy
measures of expected returns of stocks, the following three methods were employed:

(1) a time-series analysis of risk premium related to volatility (like in Ang et al. (2006)
and Martellini (2008)),

(2) an analysis of cross-sectional regressions of realised returns on estimated risk
measures over time (like Fama and MacBeth (1973) and Martellini (2008)), and

(3) a panel data analysis of realised returns on estimated risk measures.

When searching for time-series evidence of risk premium related to volatility (i.e.
whether high volatility stocks have higher average return than low volatility stocks) we
follow Martellini (2008) and sort individual stocks into equally-weighted quartiles
(portfolios) based on observed volatility measures — standard deviation (total volatility)
and semi-deviation (downside risk measure), respectively. Both risk measures are
calculated based onreturns of the previous 52 weeks (1 year). We hold these portfolios
for 1 week and estimate out-of-the sample one-week return for each quartile
(portfolio). The process is repeated 672 times over and a time-series of weekly returns
for the quartiles is obtained during the period from January 2005 until November 2017
(672 out-of-sample estimates of weekly return for each portfolio). Risk premiums are
computed as the difference between the average returns of 4th quartile and each of
the other three quartiles (i.e. average Q4-Q1 return, average Q4+-Q2return and average
Q4-Qs return). Finally, p-values indicate whether these risk premiums are statistically
significant.

Further search for the volatility related risk premium is done cross-sectionally.
Following Martellini (2008), at each point in time (672 weeks), we run cross-sectional
regression of realised return on the observed volatility measures, standard deviation
and semi-deviation, using the formulas (5) and (6). Further, we average the slope
coefficient in these regressions across time y to obtain an estimate for the
uncondifional slope coefficient. To indicate if these risk premiums are statistically
significant the t-statistic for the slope coefficient is calculated using the formula (7).

The appropriate formulas for the realised returns of stock i in period 1, rit, are given,
respectively, as follows:

_ —\2
_ \/Zg—éz;nKﬁ (Ti,t B 7"{) (4)
Hie =

Tit = Qe+ VeSie + Eigs (5)
Tit = Qit T Yelie T Eie s (6)
and
2
y T o (7)
T

Since our dataset represents longitudinal observation of companies (stocks) over
time, we also perform panel data analysis in order to utilise all its advantages and to
strengthen research conclusions. When defining the form of a panel model, the one-
way time random effects panel model was chosen using the formulas (8) and (?), as
follows:

Tie = A T VSit + & (8)
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and
Tit = A T VUi + Ei¢. (9)

Finally, the statistical diagnostics tests applied for this research were as follows: the
F-test for poolability, the Breusch-Pagan Lagrange multiplier (LM) and the Sargan
Hansen test, and they all support the choice of this panel model form. Again, the p-
values of the slope coefficient were used to indicate whether volatility related risk
premiums are shown to be statistically significant.

Research findings

Table 1 shows time-series analysis of weekly out-of-sample returns for the quartiles (i.e.
portfolios described in the second section) during the period from January 2005 until
November 2017. These portfolios are constructed for both risk measures (return
proxies), standard deviation and semi-deviation, respectively. The volatility related risk
premiums are defined as a difference between the average annualised return of 4th
quartile and return of other three quartiles. The results show that expected monotonic
increase of annualised return (as a function of volatility) is not present. Both risk
measures exhibit negative risk premiums between the top quartile (25% of the highest-
volatility stocks) and the bottom quartile (25% of the lowest-volatility stocks) indicating
that stocks with low volatility earn higher returns than stocks with high volatility. Finally,
p-values confirm that these risk premiums (discounts) are statistically insignificant. Thus
both, standard deviation and semi-deviation, should not be taken as proxies of
expected return for Croatian stocks over the observed period.

Table 1 Annualised performance of quartiles and risk premiums/discounts

Standard deviation Semi-deviation
. Annualised . Annualised
Annualised - ; Annualised . :
return (Qx) premlum/@scoun’r p-values return premlum/o_llscoun’r p-values
(Q4-Qx, x=1,...,4) (Q4-Qx, x=1,..,4)
Quartile 1 9.84% -1.99% 0.9919 9.58% -0.68% 0.9973
Quartile 2 8.71% -0.86% 0.9961 7.97% 0.92% 0.9959
Quartile 3 6.17% 1.68% 0.9920 6.73% 2.17% 0.9899
Quartile 4 7.85% 0.00% NA 8.90% 0.00% NA

Qx: quartile return is calculated as arithmetic mean and annualised as a geometric average.
Source: Authors’ calculation.

Cumulative effect of volatility related risk premium/discount is depicted in Figure 1
(for standard deviation) and Figure 2 (for semi-deviation). Absence of self-evident
positive trend clearly proves the failure of both risk measures over fime. Namely, quite
opposite to finding by Martellini (2008) for the US market for which the premium
between the highest and lowest volatility stocks was the largest and significant, for the
Croatian stock market this measure performs the worst of all. Furthermore, in the
Croatian stock markets both premiums and discounts (although not significant) are
present.
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Source: Authors’ calculation.

Table 2 shows analysis of weekly cross-sectional regressions of realised returns on
standard deviation and semi-deviation estimated over time. For both measures,
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average slope coefficient y is negative and statistically insignificant, which shows that
they do not have explanatory power for the cross-section of stock returns.

Table 2 Average cross-sectional risk premiums and their significance
Slope coefficient y for: | Average (y) | Standard deviation (g,) | p-value

Standard deviation (s) -0.002 0.570 0.928
Semi-deviation (u) -0.003 0.718 0.901
Source: Authors’ calculation.

Finally, table 3 shows panel regression estimation of risk premiums related to
standard deviation and semi-deviation estimated over time. As indicated in the
previous section one-way time random effects panel model was chosen. The reported
results are in line with previous fime-series and cross-sectional analysis.

For both risk measures, the slope coefficient (y) is statistically significant only in the
year 2012, albeit with negative slope coefficient suggesting again unexpected i.e.
irrational relationship between risk and return. This again shows that the proposed risk
measures do not possess explanatory power when describing stock returns.

Table 3 Overview of risk premiums and their significance

Observation Standard deviation Semi-deviation
: a; 14 a; 14
period (robust SE) | (robust SE) | (robust SE) | (robust SE)

2005 0.0122** -0.0111 0.0114* -0.0029
(0.0056) (0.0461) (0.0062) (0.0693)

2006 0.0104** -0.0034 0.0103*** -0.003
(0.0029) (0.0334) (0.0032) (0.0572)

2007 0.0056 0.0934 0.0096** 0.0252
(0.0037) (0.0582) (0.0037) (0.0748)

2008 -0.013*** -0.1402 -0.0172%* -0.0758
(0.0043) (0.1374) (0.0062) (0.1974)

2009 0.0037 -0.0087 -0.002 0.0581
(0.0046) (0.0893) (0.0051) (0.1015)

2010 -0.0003 0.0089 -0.0014 0.0318
(0.0041) (0.0647) (0.0044) (0.0916)

2011 -0.0068* 0.0582 -0.004 0.0074
(0.0039) (0.0827) (0.0038) (0.095)
2012 0.008*** -0.1352%** 0.0073* -0.1439*
(0.0031) (0.0519) (0.0037) (0.0757)

2013 0.0035 -0.0358 0.0022 -0.0135
(0.0037) (0.078) (0.0047) (0.1145)

2014 0.0007 0.0296 0.0008 0.0355
(0.0026) (0.0523) (0.0037) (0.0998)

2015 -0.0012 0.0554 0.0007 0.0228
(0.0025) (0.0588) (0.0023) (0.0654)

2016 0.0007 0.0983 -0.0002 0.1385
(0.0037) (0.096) (0.0038) (0.1153)

20175 -0.0004 -0.0305 0.0011 -0.067
(0.005) (0.118) (0.0063) (0.1625)

Overall 0.0012 0.0049 0.0015 -0.0006
2005 - 20178 | (0.0013) (0.0215) 0.0015 (0.0325)

Notes: Significance indicators: *** 1%, ** 5%, * 10%. “Robust SE” mean unbiased standard
errors of coefficients under heteroscedasticity.
§ Data for 2017 until November only are included
Source: Authors’ calculation.
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Conclusion

This paper examines the possibility of improving the estimation of expected return in
the illiquid and undeveloped Croatian market by relying on risk measures as proxies
for the expected return, a concept that yielded attractive results in the developed
markets. The main goal of such attempt is that, if it proves to be successful, it could
encourage (due to its simplicity) research aiming to provide out-of-sample estimates
of Maximum Sharpe ratio portfolios which could offer the best possible diversification
benefits to investors. However, the findings of this research, unfortunately, suggest that
it is not possible to estimate the expected return in the Croatian market by using the
total volatility and semi-deviation as proxies in the analysed period.

Unlike for the US stock market for the Croatian stock market the use of such proxies
did not yield any significant results. To make matters worse in the case of Croatian
market instead of premiums we find evidence of discounts related to increase in
riskiness in some cases and also find that, unfortunately, the difference in returns of the
most volatile (riskiest) and least volatile (riskiest) stocks performs the worst. Furthermore,
the use of semi-deviation as a measure of downside risk, contrary to expectations,
does not seem to outperform standard deviation (total volatility measure) in this
environment. Cross sectional and panel regressions corroborated findings further and
showed that risk proxies do not possess explanatory power related to stock returns with
only one exception in the case of year 2012 for the panel regression (in which case
the results suggest irrational negative relationship — arise in riskiness causes a decrease
inreturn). Future research could, however, test additional risk measures as proxies such
as skewness and kurtosis, but also VaR, expected shortfall and other measures
mentioned in some of the research in the Literature review section of this paper.

These findings help explain the failure of the Maximum Sharpe Ratio portfolio
estimation attempt by earlier research in the Croatian equity market as there is
evidence now that the required expected return estimates probably performed
poorly. This implies further that in such market conditions it is better to choose a proxy
for an optimal target portfolio (Maximum Sharpe Ratio portfolio) than to try to estimate
the optimal target itself due to large estimation risk. However, in this case one needs
to be aware that specific risks have not been eliminated entirely and that one has to
account for specific exposures depending on the proxy used.

Lastly, the possibility for further stock screening has to be considered due to data
reliability and liquidity issues. Therefore, stocks below a specified threshold turnover
value could be ignored in analysis or a measure of liquidity could be tested as a proxy
for return. However, there may not be too much room for filtering out the bad data in
a small market.
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Abstract

This article provides an upgraded model for actuarial projection of the dependency
ratio of the pension fund in the Republic of Srpska. The nonexistence of complete up-
to-date life tables presents a huge problem of the pension system and life insurance
industry modelling in the Republic of Srpska. Therefore, this article tries to encompass
the problem by using the life tables of the Republic of Croatia as a starting point for
adjustment of age-grouped life tables available for population of the Republic of
Srpska. The actuarial projection model for the Pension and Disability Insurance Fund of
the Republic of Srpska is upgraded by using these adjusted life tables and the best
estimate mortality trend for mortality forecasting. The results of the Republic of Srpska
pension fund dependency ratio projections obtained using a forecast of adjusted life
tables are compared to the previous research on this topic which used the life tables
of the Republic of Serbia for 2013 for the same model. This way we can observe the
effect of life expectancy growth on pension fund's dependency ratio estimates as
one of the measures of pension fund's sustainability.
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Infroduction

The projection of main parameters of a pension fund and the composition of the
technical balance sheet, as a useful way of presenting the pension fund’s financial
sustainability, is regularly done in each European country’s state pension fund. The
underlying method is based on classical actuarial projection technique (lyer, 1999),
while, on the basis of this methodology, each country has developed its own
projection model (European Commission, 2009). Starting from the same basic
methodology, the first actuarial projection model for the Pension and Disability
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Insurance Fund of the Republic of Srpska was developed and used for projections
(Bosnjak, 2016). Given that the state pension fund of the Republic of Srpska is
functioning on a Pay as You Go basis, the simple dependency ratio projections are a
good indicator of the pension system's sustainability.

The prudent projections of a number of employees and pension benefit users
require access to all relevant data of pension fund and among other things have
shown to be dependent on future estimates of population and life tables. The
significant limitation of previous projections of Pension and Disability Insurance Fund of
the Republic of Srpska dependency ratio was the nonexistence of recent life tables
for Bosnia and Herzegovina. The last life contingency tables for Bosnia and
Herzegovina were done for the period from 1980 01982, and are no longer suitable
for use due to big demographic changes that have occurred since the eighties.
Therefore, the projections from our previous research were made with usage of life
tables of Republic of Serbia (Statistical Office of the Republic of Serbia, 2014), but with
the assumption of constant death probabilities. It means that the main assumption
was that there would be no increase in the expected duration of life during the
projection period. In the meanwhile, the life tables of the population of FBIH 2012-2014
(Institute for Statistics of Federation of Bosnia and Herzegovina, 2017) were published,
while the complete life tables for a population of Republic of Srpska still have not been
calculated. Instead, there are abridged life tables up to the age of 85 for the
population of Republic of Srpska that are available from mid of 2018 (Republic of
Srpska Institute of Statistics, 2019).

Although the tables for the Republic of Srpska are calculated, due to the short
observation period, we are still unable to use them to model mortality projections with
well-known Lee-Carter or widely used P-Splines methods. In order to estimate the
mortality, frend we need a much longer history of mortality observation. For this reason,
as well as for the reason of observing the effect of life expectancy change on the
dependency ratio, we will develop rather a simple methodology that will allow us to
estimate the projections of life tables of Republic of Srpska using the available
complete life table of the Republic of Croatia, which is available at Human Mortality
Database (Human Mortality Database, 2000). Beside this, the World Bank's estimates
of future mortality in Bosnia and Herzegovina will be used to estimate the trend of
mortality, thus mortality projections and increase in life expectancy will be included in
the dependency ratio projections. Therefore, as our main hypothesis, we state that the
life table modelling and projections are feasible in the countries with insufficient
available data, where modern econometric and statistic models cannot be applied.
Nevertheless, the widely useful projections can be obtained by the application of
rather simple mathematical methods.

In this article, after a short review of literature, we will present the simple
methodology, which could be used for abridged life tables of Republic of Srpska,
which are expanded according to complete, smoothed life tables of Republic of
Croatia and life expectancy and mortality frend extrapolation, when scarce data are
available. In the last part of this article, we will present all types of obtained results and
compare them to the results of our previous research.

Literature overview

The developed countries of the European Union have long recognized the need for
long-term projections when it comes to planning pension and social policy. The
methodologies used to project state pension schemes are based on the classical
actuarial projection model (lyer, 1999), while the assumptions underlying each
European country methodology are described in the document issued by European
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Commission (European Commission, 2009). Reports on the sustainability of pension
system are made based on these methodologies at least every three years. Such
reports are used to plan economic, social security and pension policies, as is the case
with Germany (Working Group on Ageing Populations and Sustainability, 2017). This
paper aims to improve the first model for long-term pension projections of the Pension
system of Republic of Srpska (Bosnjak, 2016). The improvement is based on the
estimation of projections for mortality tables of the population of Republic of Srpska
using the mortality tables of Republic of Croatia with the application of expected life
duration of Bosnia and Herzegovina, according to the World Bank estimates (The
World Bank Data, 2018). The method applied for the mortality projections could be
described as a combination of tfrend exirapolation and expert opinion methods
(Booth, Tickle, 2008). As Waldron considered in his research, the combination of these
two methods remains the most widespread projection method by policy planners
(Waldron, 2005). Since the intention of this research is to improve the existing actuarial
projection model and to make it useful for policy planners, we will rather develop as
simple as possible, but practically useful method. The classical models used for
expansion of abridged life table, such as Abramowitz and Stegun (Abramowitz, 1965)
six-term Lagrangian formula and Heligman-Pollardmodel (Pollard, 1989) are
parametric models and thus require the estimation of parameters, which could be
technically too demanding for an average policy planner. Thus, we decided to offer
a rather simple solution that would be easily applicable, given that the standard
complete life table of a similar population is available (Kostaki, 2000). It's long been
known that Pay As You Go pension funds are largely driven by demographic trends
(Holzmann, 2009) which put a lot of pressure on pension and social plans (ECB
Economic Bulletin, 2018). Bearing this in mind, as well as Bismarck's plan that at least
three workers will support the retirement of one pensioner, we had an obligation to
expand the primarily developed projection model for the Republic of Srpska Pension
Fund. In addition, our goal was to estimate its mortality tables, as well as to project the
development of mortality during the projection horizon, following the methodology
used by the Institute of Actuaries (Institute of Actuaries and Faculty of Actuaries, 1990).
Unfortunately, due to insufficient data, we could not investigate the cohort effects on
future mortality improvements nor apply stochastic methods proposed by later
publications of Institute of Actuaries (Institute of Actuaries, 2004), and this task remains
for future improvement of the model.

Methodology

The model of the actuarial projection for the Pension and Disability Insurance Fund of
the Republic of Srpska (Bosnjak, 2016), based on the classic actuarial projection
technique, is used as the main model for the projections of the number of employees
and pension beneficiaries in the Republic of Srpska. In the article from 2016, projections
were made on the basis of analytical data on pension beneficiaries and employees
in Republic of Srpska. Used data were related to the data from the December of 2014
and 2015 and were obtained from the Pension and Disability Insurance Fund of
Republic of Srpska. Moreover, as the source of a total expected number of active
people in the Republic of Srpska, we used the projections of the total population
calculated for the needs of the pension system reform in 2011 (The Working Group for
the development of the Pension System Strategy in Republic of Srpska, 2010). In
addition to these sources, in the original paper, the life-contingency tables of Republic
of Serbia for the period 2012-2014 were used. The same set of data and population
projections were used as the basis for the projections in this article, so that the
comparison of the results of two articles is feasible. The difference consists in the
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application of mortality tables estimated and projected for the Republic of Srpska
expected life, which significantly improve the original actuarial projection model for
Pension and Disability Insurance fund of the Republic of Srpska.

In order to obtain complete life tables for the population of the Republic of Srpska,
we used the procedure for extending the already available abridged life tables
(death probabilities). The procedure was carried out using the complete life tables of
the Republic of Croatia, and is based on the multiplication of the original probability
of a specific age interval with the distribution factor.

Distribution factors are calculated from the complete life tables of Republic of
Croatia for the year 2016 and are equal to the quotient between the age-specific
mortality probability of Croatia and grouped mortality probability from abbreviated
mortality tables of Republic of Croatia. Therefore, with the application of distribution
factors on the death probabilities of each age group, the mortality probabilities of the
Republic of Srpska will be distributed on age-specific probabilities, according to age-
specific distribution of life probabilities of Republic of Croatia. This procedure will
ensure that the adjusted life tables give us the life expectancy of the Republic of
Srpska while maintaining the distribution of probabilities of death by age within the
age groups of the population of the Republic of Croatia. Thus, here is the main
underlying assumption that the populations of Republic of Croatia and Republic of
Srpska share the same age distribution of death probabilities, which can be accepted
given that the mortality probabilities and life expectation do show regional tendencies
and characteristics. Moreover, a more appropriate approximation would be the
usage of average death probabilities distribution for the whole region (hence,
including the life tables of Serbia and the Federation of Bosnia and Herzegovina), but
unfortunately, due to unavailability of the data, we will have to restrict only to the
Croatian life tables.

Upon the adjustment of mortality tables, the best-estimated mortality frend is used
for calculation of projections of age-specific death mortalities for the next 50 years.

The trend estimation was based on ordinary linear tfrend extrapolation:

floy =" (1)

where f(x) is the age (x) specific frend factor for given sex and q(x; t) is the age-specific
probability of death for given sex in period t or t-p.

With the use of tfrend factors estimated in this way, it is easy to obtain the projections
of mortality tables for the following 50 years.

qlet+j) = q(et) « f(x)). (2)

The problem with the best-estimated trend is that the projections of probabilities of
death are estimated to decrease exponentially, causing the life expectancy to grow,
accordingly. Given that the extrapolation of the exponential trend of death
probabilities would lead to the life expectancy unlimited growth, the control of this
procedure is needed. It is well known that there is a natural limit to people life
expectancy growth, so the frend extrapolation method could be used only for middle
term projections with periodical confrol and adjustment of the frend to observed life
expectancy. Our goal was to avoid this and to bring closer the life expectancy
obtained using the best frend estimate method and life expectancy estimated by
World Bank experts, that we take as the realistic expectation. In order to overpass this
issue to a certain extent, we again used the correction factor to adjust the life
expectancy calculated from projected life tables and match it to World Bank life
expectancy estimate for a projection period.
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The adjusted projections of probabilities of death were used for the calculation of
adjusted trend factors, which enabled us to calculate the death probabilities
projections.

The projection results

The application of described methodologies on the life tables of the Republic of
Srpska and the original data from Pension and Disability Insurance Fund of the
Republic of Srpska gave us interesting results and enabled us to observe the influence
of expected life duration growth on the pension system of Republic of Srpska
sustainability. The results are presented in two parts — The life table’s estimation and
projections and The Pension and Disability Insurance of Republic of Srpska
sustainability projections.

The life tables estimation and projections

The starting point for the estimation and calibration of the probability of death in the
Republic of Srpska were the complete life tables of Republic of Croatia from 2016 and
calibration of expected life duration to the estimates of World Bank for Bosnia and
Herzegovina (Table 1).

Table 1 The current life duration in Republic of Srpska and World Bank estimates of life
duration in Bosnia and Herzegovina

Year 2006 2016 2070-2075
Male 71.8 74.4 84.46
Female 78.32 80.1 86.91

Source: Authors.

The obtained full life tables for the Republic of Srpska enabled us to make
projections of mortality tables for the following 50 years.

After the adjustment of the best estimate trend methodology (according to
equations 1 and 2) to meet the future life duration expectations for the Republic of
Srpska, the projections of death probabilities are obtained using the above-described
methodology. The presentation of the obtained results of projection and the effect of
mortality trend (obtained according to equations 1 and 2) are the best done using
the aggregate indicator of the death probabilities in a certain year — the expected
life duration.

84 A

Figure 1 Expected life duration in the Republic of Srpska
Source: Authors’ creation.
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The linear growth of the life duration is very well observed in Figure 1, where, on the
orthogonal axis, we plot the life expectations for males and females in the Republic of
Srpska during the projection period (the horizontal axis).

The employees and pensioners number estimation and projections
The obtained projections of death probabilities are used to calculate projections of
the future number of pensioners and employees in the Republic of Srpska for the
period from 2016 to 2066. These projections were obtained by replicating the actuarial
projection model previously developed for Pension and Disability Insurance Fund of
the Republic of Srpska (Bosnjak, 2016), where the only difference is the incorporation
of life tables estimation for Bosnia and Herzegovina and their future projections. The
calculations are repeated over the same set of data in order to be able to compare
the results of previous research with the results obtained with the inclusion of life-
expectancy increment.

Figure 2 shows the projections of the number of pension beneficiaries by type of
pension) while Figure 3 shows the same projections but observing them by sex.

w 180 7
-g eeo0eccccsce,
0160' .--..-""..... Seee,
n ee®®
3 .oo---ooo.o.ooaaoooonl"...
2 140 - RPTTTLLAL
- .
120 A
100 -
¢ @ —._.-._.-.—o—o_'
80—_0_0— —'-.—
60 -
40 -
20 A
O rrr T 1T rrrrrTrrrr T rrrrrrr T T T T T T T T T T T T T T T T T T T
O NON— O NGO — MO ULINOS — MU, NOS— MOU,LNOS— MW
— — — N AN AN AN ANOOOON” IT ITITIT ITUHLLWLWLLWHLWH O O O
ool oNoNoNoooNoNoNoNoNoNoNoNooNoNoNoNooNoN oo NG
N A AN A AN AN AN AN AaHa A N AN A N AN A NN A NN AN AN AN AN ANANANANAN
------ Old age pensioners Disability pensioners == « «Family pensioners

Figure 2 Projections of pensions benefit users’ number by pension benefit type
Source: Authors’ creation.

Trends in the expected number of pension beneficiaries are either constant or
increasing, as opposed to the previous research that resulted in a reduction in the
number of pension beneficiaries. The detailed comparison will show us the size of the
differences. Regarding the observation of male and female pensioners, it was
expected that the tfrend in the number of male pensioners would be steeper than the
number of female, due to longer life duration of females.
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Figure 3 Projections of pensioners
Source: Authors. Source: Authors' creation.

number by sex

Figures 2 and 3 show us the number of pension beneficiaries, but sfill, in order to see
the effects of infroducing life table projections, we need to compare these results with
the results obtained in the previous calculations.

Figure 4 depicts the "old” projections of the total number of employees and
projections obtained using the death probabilities calculated using the best tfrend
estimation methodology. From this figure, we can see the effect of life expectancy
increment incorporation intfo the model. From this figure, we can see the effect of life
duration increment incorporated into the model. The projected number of employees
will not significantly differ from the previous projections, due to increased life
expectancy during the observed period.
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Figure 4 Projections of the total number of employees
Source: Authors’ creation.

The reason for this may be the fact that the retirement age limit will not change
according to the extended life expectancy, so that reduced mortality will most likely
have the greatest impact on age groups of pensioners who will enjoy more in their
pension benefits.

The second reason is the fact that we did not change the total number of people
expected to enter the group of employees through their first job. We did so to allow a
comparison between old and new projections. We kept projections that were made
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for the purposes of our research in 2016, despite the fact that the number of new
employees in the Republic of Srpska has been increasing in recent years.

Apart from observing the projection of the number of employees, we are also
interested in the effect of assessing and modelling the life table on the number of
pensioners, which can be seen in Figure 5.
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Figure 5 Projections of the total number of pensioners
Source: Authors' creation.

The influence of life tables’ estimation on projections of the number of pensioners is
more than visible in Figure 5. With the application of projected death probabilities, the
number of pensioners in future significantly increased as expected due to the growth
of life expectancy in the projected period, which had the greatest impact on the
group of pension beneficiaries.

The dependency ratio estimation and projections

From the above-presented results, we have observed that the application of death
probabilities adjusted to expect life duration in Bosnia and Herzegovina in the next 50
years would cause an imperceptible increase in the expected number of employees
and significant growth in the number of pensioners. As might be expected, if we
assume that people will live longer, the number of living in the future will increase,
when keeping all other inputs constant.

Nevertheless, we are interested to see the effect of the death probabilities
adjustment on the sustainability of Pension and Disability Insurance Fund of the
Republic of Srpska. One of the commonly used indicators of sustainability of Pay As
You Go pension systems is the dependency ratio, which is calculated as the ratio
between a number of passive and active participants of the pension system. It shows
the number of pension benefit users which is supported by confributions of one active
participant (employee). The Pay As You Go pension systems are designed to function
with 3 active participants supporting for one pension benefit user, meaning that the
dependency ratio should not be higher than 0.33.

The evidence of the movement of the dependency ratio of the pension system of
the Republic of Srpska is shown in Figure 6.

28



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. 1, 2019, pp. 21-32

0,95
0,90
0.85
0.80
0.75
0,70
0,65
0,60
0,65
0,50

1996
1997
1998
1999
2000

N
o
N

2003
2004
2005
2008
2009
2010
2011
2012
2013
2014
2015

2001
2006
2007

Figure 6 Dependency ratio of Pension and Disability Insurance Fund of Republic of
Srpska, 1996 — 2015 period
Source: Authors' creatfion.

As we can observe from the figure, the sustainability of Pension and Disability
Insurance Fund of the Republic of Srpska is worsening. Nevertheless, we are interested
in the future projections of the dependency ratio. The projections obtained from
previous research were not so bright, and the dependency ratio was expected to
grow during the projection period. In previous figures, we observed that the inclusion
of life tables’ projections for the Republic of Srpska caused an increase in the number
of pension benefit users in the future, which was not followed by the increment in the
number of employees. Still, the effects of the introduction of life table projections in
the model and its influence on pension fund dependency ratio is best observable on
the graph. Thus, the “new” dependency ratio projections are depicted in Figure 7,
together with the “old"” projections.
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Figure 7 Dependency ratio projections
Source: Authors’ creation.
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The future increment of life expectancy has influenced the cohort of pensioners
more than the cohort of employees. Thus, the trend of dependency ratio “new”
projections is significantly shifted from "“old” projections. The dependency ratio will
cross the threshold of one (1) much faster than in the case when life expectancy
growth is not included in the projections of death probabilities.

Nevertheless, although the application of projected mortality tables showed to
have a significant impact on pension fund sustainability, as we expected it would be
the case, the further improvements of the model are more than welcome as the new
statistical data become available. We remind the reader that the construction of
pension fund projection model is a continuous work, which demands a detailed set of
data and participation of different experts. Thus, the further improvements of the
model and the mortality tables projection research are not only feasible but an
obligation.

Conclusion

The nonexistence of up to date complete life tables and the historical evidence of
death probabilities for the Bosnia and Herzegovina and the Republic of Srpska disables
the policy planners and many financial institutions to plan adequately and with
satisfactory confidence the demographic expectations and to bring the decisions,
which are dependent on population projections. The only solution, in this case, is to
estimate the complete life tables’ death using the life tables of a population with
similar demographic characteristics and to use all available information and expert
opinion to project it into the future.

That is what we did in this paper, using the abridged life tables of the Republic of
Srpska and adjusting them to project the future expected life duration of Bosnia and
Herzegovina. By using the best estimate trend, we projected the development of
estimated death probabilities for next 50 years and used this projection to replicate
the calculation of the expected number of employees and pension benefit users for
Pension and Disability Insurance Fund of the Republic of Srpska. The comparison of
newly obtained projections and the projections that were done without the estimation
and modelling of death probabilities revealed us the impact of the expected growth
of life duration in Bosnia and Herzegovina on cohorts of employees and pensioners
and consequently on the sustainability of Pension and Disability Insurance Fund of the
Republic of Srpska.

As expected, the modification we infroduced caused the growth of the expected
number of pensioners and employees in future, while their relation and overall pension
system sustainability position are best observed through the dependency ratio whose
trend did significantly worsen.

The importance of the proper life table usage and their adequate modelling was
shown through this simple actuarial model replication. The actuarial projection model
for Pension and Disability Insurance Fund of the Republic of Srpska and the data set
used for these projections were not changed in comparison to primary research and
it represents a significant lack of estimates we obtained, given that the new data on
employment and pension retirement are available. Thus, the further upgrade of the
model is needed through up to date modelling of employment and retirement
probabilities and the expanding the database of employees and pension benefit
users used for extraction of all relevant probabilities.
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Abstract:

The official statistics framework is based on internationally agreed standards, taking
infto account the core principles of impartiality, objectivity, professional
independence, cost effectiveness, statistical confidentiality, minimisation of the
reporting burden and high output quality. Since the latest 2007 global economic crisis,
a growing demand for more, better and timelier data under limited resources for
compilers and reporting agents has been observed. The concept of experimental
statistics becomes more relevant, despite the lower quality in terms of coverage, data
sources and harmonised definitions. The main aim of this paper is to present the
methodological development of the residential property price index in Croatia from
experimental to official statistics, as well as to show corresponding changes in time,
which occurred due to the changes in methodological framework, institutional
responsibility for compilation, coverage and data sources. A general conclusion of the
paper is that publication of non-harmonized experimental statistics results, fogether
with explanatory metadata, is better from the point of view of users than having
nothing produced by official statistics.
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Infroduction

Since the appearance of the most recent 2007 global economic crisis, and the
following consequences, a growing demand for better, detailed and more timely
data under limited resources for compilers, as well as reporting agents is observed. The
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concept of experimental statistics becomes more relevant and recognised as a new
way of increasing the efficiency of official statistics production, despite the somewhat
lower quality in terms of coverage, data sources, harmonised definitions and
occasional heavy use of estimation techniques and expert assumptions. In this sense,
dissemination of experimental statistics data is usually distinguished from official
stafistics data, using a clearly visible logo and accompanied by detailed
methodological notes. The use of experimental statistics in the area of real estate can
help statisticians bridge the limited availability of official data, in particular given its
traditionally good timeliness that could provide a quick snapshot of currently
perceived market conditions. Furthermore, experimental data could serve as a quality
control for official data. Development of experimental statistics as a concept is
enhanced by the G20 Data Gaps initiative. It is a collection of 20 recommendations
on the enhancement of economics and financial statistics. The initiative was
infroduced with the aim to improve the availability and comparability of economics
and financial data in the aftermath of 2007 Cirisis, as a need of broader datasets
available for policy makers and supervisors, in order to better assess the evolution of
the economy, as well as the intervention required. The G20 became fully aware of the
need of comprehensive and timely data and called on the IMF and on the Financial
Stability Board (then called Financial Stability Forum) "to explore gaps and provide
appropriate proposals for strengthening data collection”. At the end of year 2008, the
special inter-agency group (IAG) was established with the purpose of regulation and
harmonization of statistical issues, including the strengthening of data collection. This
group conisists of the representatives of the most important international financial and
statistical organizations. In October 2009, the IAG delivered their Report to the G-20,
which identified the sectors where data gaps were to be filled and declared a set of
twenty recommendations. These recommendations were to be implemented in the
forthcoming years. They were divided into four diverse, but interdependent groups,
related to resistance to shocks, financial sector risks, cross-border financial flows and
official statistics communication. Within the third group of recommendations called
"Sectoral and other financial and economic datasets (R15-R19)", we can find
recommendation No. 19 on Real Estate Prices. It says that Working Group on Price
Statistics becomes responsible for development of the handbook on real estate prices.
In addition, available data on real estate prices should be examined and published
by the Bank of International Settlements (BIS). The IAG will consider inclusion of real
estate prices indicators in the Principal Global Indicators (PGI) internet site. The second
stage of the G-20 Data Gaps Initiative (DGI-2) was launched in third quarter of 2015,
infroducing action plans which presented particular aims for the implementation of its
twenty recommendations through the five-year time span (in other words, up to the
year 2021). Regarding the real estate stafistics, the IAG has issued two
recommendations related to the areas of "Residential Property Prices (RPPI,
recommendation 1I.17)" and "Commercial Property Prices (CPPI, recommendation
11.18), with the main aim to produce a set of common headline residential property
price indices, to encourage the production of historical time series and to develop a
list of other related indicators. Speaking of commercial property price indices, large
priorities were given to enhancement of the methodological guidance and
encouragement of the dissemination of commercial property prices data (FSB/IMF,
2016).

Conclusions and action plans of the first and second phase of the G-20 Data Gaps
Initiative put a lot of additional pressure on the official statisticians to produce many
new statistical datasets within a medium-term period (producing the appropriate
methodological manuals and handbooks at the same time) with the limited resources.
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In this sense, development of "experimental statistics" approach as a temporary
solution during the transition period prior to the implementation of "official statistics"
approach as a final solution was found as a reasonable approach.

The main research goal of this paper is to provide definition and show importance
of the experimental statistics approach as a key part of the official statistics
development stage. For the purpose of illustration of transition from the "experimental
statistics" to the "official statistics" approach in Croatia, development process of the
Residential property price index in Croatia has used for. Taking info account user
needs, corresponding hypothesis set by authors is that is better to have any public
disposable data during the experimental phase (accompanied by metadata) than
no (official) data at all. On the other hand, methodological issues regarding the
technical aspects of the construction of the residential property price index and
hedonic regressions are not so important within the scope of this paper.

Main features and evolution of the "experimental statistics”

approach

Experimental statistics is compiled using new data sources and methods (including
estimates) and produced data series are in the testing phase, not yet fully developed
in terms of coverage, data sources, and harmonised methodological definitions.
Development of experimental statistics is an effort fo expand and improve the way to
respond to users' needs and a fransition step towards achieving "official statistics" status
of those series. From the dissemination of experimental statistics point of view, all users
should be aware of the status and cautions of these series and particular limitations of
each series can be explained by the accompanying methodological information
(detailed metadata) and marked with a clearly visible "experimental statistics" logo.
Determination of experimental statistics is largely a matter of statistical judgement, but
experimental series are usually created under the defined statistical programme (as a
new or modified version of existing official statistics). This statistic is sfill subject to
verification in terms of their volatility and ability to meet customer needs and the
rigorous quality standards. The main features of experimental statistics are related to
development of new non-verified methods (subject to modification), partial coverage
at the development stage and possibility for potential modification based on the user
response. In order to enhance good and useful feedback from potential users, it is
necessary to publish experimental statistics. Once the development process of
experimental statistics is finished, we can propose to declare this statistics as official
statistics on the basis of statistical quality judgement.

Since the early 2000's, the European Central Bank (ECB) has encouraged the
national central banks to be active in development of experimental statistics area, to
produce some experimental statistics and to transmit it to the ECB, with the main aim
to support the ECB in compilation of the Euroarea and EU statistical aggregates and
the national central banks to use it for their own purposes. Despite of all quality
shortcomings, experimental statistics datasets are nonetheless regarded as sufficiently
reliable for monetary policy and other purposes. It may therefore be topic of interest
to other users outside the ECB.

Development and dissemination activities related to the ECB experimental data are
strategically coordinated by the ESCB Working group on General Economic Statistics
(WGGES) and operationally supported by the ECB Directorate General Statistics,
Economic Statistics Section. Experimental data are disseminated via regular ECB
publications and the ECB website. For example, the ECB releases at the moment
experimental data on residential and commercial property prices, negotiated wages,
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industrial new orders, structural housing indicators and business demography, at the
Euroarea level.

In order to develop new and improve existing statistics, Eurostat (most important
official statistics producer in the EU) has also recently accepted the use of the
“experimental statistics” approach as part of development process. Starting from mid-
year 2017, Eurostat has published experimental datasets on income inequality and
poverty (flash indicators of annual changes of main income distribution indicators),
skills mismatch (the gap between demand and supply of skills as well as conditions of
workers, jobs or vacancies), distribution of income, consumption and wealth, food
price monitoring (brings together data on price developments in the different steps of
the supply chain), labour market transition statistics (movements of individuals
between employment, unemployment and economic inactivity) and UNESCO World
Heritage Sites (as a result from a big data project using Wikipedia statistics of visits as a
source). The results of those experimental statistics are published on the Eurostat web
site within a separate section, clearly labelled as “experimental”. Datasets are
different among each other in terms of timeliness, coverage (of population and
number of member states covered) and publication format (Excel files, Report,
Eurostat database, Ad hoc tool and Publication).

Each experimental dataset is published together with the accompanied
explanation of the purpose of compilation, description of methodology and data
sources used for the compilation, as well as produced time series. In order to achieve
better quality of experimental stafistics, Eurostat provides a possibility for the user
feedback from other statisticians, economists, analysts and general public. They are
counting on valuable comments or suggestions for improvements of the methods
applied for the particular exercise, proposals of any other factors they should consider
and other indicators or breakdowns that could be useful as early warnings and ideas
about other indicators they should analyse for policy purposes, identification of other
user needs and the main added value related to this data, etc.

In general, experimental statistics becomes official statistics when remaining
methodological and quality related issues have settled down, when the coverage is
appropriate, as well as user feedback indicates that these statistics are useful and
credible. For example, Residential property price statistics was experimental statistics
collected by the ESCB from the national central banks for more than a decade and
those national datasets were used for the input for the calculation of Euroarea
residential property price index by the ECB. At this fime officially published
methodological manuals and legal regulations were not prepared by international
statistical organisations and the differences in terms of quality, coverage, timeliness
and other principles of official statistics was existed.

Literature review

Taking into account the growing power of user needs, when significant progress was
achieved, in 2013, the Eurostat had prepared and published supporting legal
regulation and *Handbook on Residential Property Prices Indices”, a comprehensive
methodological guideline agreed at international level. This Handbook has been
compiled by leading academics and by recognised experts in index number theory
and RPPIs compilation, while development of Handbook was the joint responsibility of
six international financial and statistical organizations, coordinated by the Eurostat
(Eurostat, 2013). Also, the Handbook is finally published by the Eurostat and national
statistical offices of the member states has obliged to produce national residential
property prices indices and to start with the regular transmission of national data to
the Eurostat. The majority of member states national statistical offices have produced
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up to now the RPPI data of the good quality and their national central banks have
stopped to produce the same dataset previously labelled as “experimental”.

Experimental data approach applied by the European Central Bank is described in
Schubert (2012), while technical issues related with the measurement of hedonic
residential property price indexes are outlined in Silver (2016).

Croatian National Bank started in 2007 to develop a hedonic real estate price index
(HREPI), as an "experimental statistics". This work was started with development of the
hedonic real estate price index (HREPI), based on Croatian association of real estate
agencies (CAREA) database of executed transactions and their estimates. Very
comprehensive description of the HREPI methodology is elaborated in Kunovac et al.
(2008). While literature related with "experimental statistics" approach is relatively
limited, a specific literature devoted to technical issues and econometric models used
for hedonic regressions is more abundant. Various types of house price indices which
took into account quality characteristics of real estate are described in Hill (2013).
Some Croatian authors has been published interesting papers dealing with specific
real estate market issues in Croatia, like distance of real estate to the city center (see
Boras, 2013) and spatial elasticity of asked price in the Zagreb housing market, as
described in Sliskovi¢ and Tica (2016).

Methodological and legal framework for the calculation of
the Residential Property Price Index (RPPI) in the EU

Macroeconomists, policymakers and central bankers require measures of residential
property price inflation. It is necessary to identify bubbles, their determinants and
financial instruments exposed to them and to analyse their relation with recessions. In
2002, the Eurostat started a series of pilot projects in cooperation with national
statistical offices with main aim to develop an appropriate framework for compilation
of residential property prices statistics at the EU level. At the end of pilot projects, the
Eurostat published in 2013 "Handbook on Residential Property Price Indices (RPPIs)".
Speaking of the terms used in Handb ook, "residential property price", "house price" and
"dwelling price" are synonyms and they describe the price developments of all
residential properties acquired by individual households. Type of properties are
distinguished, independently of their final use (owner occupied, for investment or
second home purpose), on flats, detached houses, terraced houses, etc. Also, the
land price is included in the house price. Residential property price index covers only
actual transactions of dwellings at market prices. On the other hand, non-market
prices are excluded, for example self-built dwellings. All purchases of new and existing
dwellings are covered, as well as direct fransactions with existing dwellings between
households. Price of acquisition covers only the acquisition cost of a property itself,
without any related costs related to the acquisition and major repairs. Construction of
good RPPI's will help statisticians to overbridge existing methodological gaps. Two
separate types of RPPI can be distinguished in Handbook: a constant quality price
index at a particular moment in fime and a constant quality price index for
transactions during the reporting period. In general, construction of these two types of
index will be different, mostly due to the weighting procedure (Eurostat, 2013). The four
main approaches to constructing an RPPI are presented in the Handbook, the
hedonic regression approach seems to be the most acceptable because it
recognizes that heterogeneous goods that can be described by their attributes
related to the structure and the location of the properties. The use of hedonic
regression method is probably the best approach for construction of constant quality
RPPIs for different types of residential property. At the same time, it is also the most
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data-intensive method. The main advantage of hedonic method is possibility to obtain
estimates of the willingness of buyer to pay extra money for the different characteristics
of real estate. The second advantage is the construction of quality-adjusted price
indices. An additional methodological tool for the compilation of RPPI's was published
by the Eurostat in 2017, publication entitled "Technical manual on Owner-Occupied
Housing and House Price Indices". The legal framework for the calculation of RPPI's at
the EU level is prescribed by the Commission Regulation (EU) No 93/2013 (Eurostat,
2013). According to stipulations, Member States shall provide quarterly house price
indices to the Eurostat from the third quarter of 2012 (relating to the second quarter of
2012 data) onwards, within a t+85 day deadline after the end of the reporting quarter.

Residential property price index in Crodtia:

methodological evolution

Development of the RPPI in Croatia started in 2007 in the Croatian National Bank using
an "experimental statistics" approach. The title of data series was "Hedonic Real Estate
Price Index (HREPI)". The HREPI was published in the Croatian National Bank Bulletin on
half-annual basis in the early beginnings, and on the quarterly basis later on (until the
latest published data for Q2/2015). In meantime, due to obligatory requirements of
Regulation (EU) No 93/2013, Croatian Bureau of Statistics has started with the
development of the House Price Index (HPI), in accordance with the 2013 "Handbook
on Residential Property Price Indices (RPPIs)", for the purpose of "official statistics".
During the development process in the CBS, they were provided with the assistance
of the Croatian National Bank staff regarding the econometrics and modelling issues.
The CBS and the CNB has issued a joint press release on the first publication of HPI on
January 20, 2016 (Croatian Bureau of Statistics, Croatian National Bank, 2016). Main
methodological description of the HREPI and the HPI follows in the next two
subsections.

Experimental statistics - Croatian National Bank Hedonic Real Estate
Price Index (HREPI)

As was mentioned before, data on movement of real estate market were recognized
as animportant indicator for tracking the economic activity and the Croatian National
Bank started in 2007 to develop a hedonic real estate price index (HREPI). The
methodological work started on developing the HREPI by using source data on
realised transactions and their estimates from the Croatian association of real estate
agencies (CAREA) database. Due to the limited coverage of the transactions in the
CAREA database, direct transactions between buyers and sellers on primary and
secondary market are not included. An econometric model methodologically
consistent with the Eurostat’s Handbook was constructed for the purpose of creation
of the HREPI. Starting from the first quarter of 1997, the HREPI was compiled and
published quarterly and annually. Geographical breakdown was at the level of the
Total (Republic of Croatia), the City of Zagreb (capital city of Croatia) and the Adriatic
coast. The main idea was to calculate the index based on real estate characteristics.
For this purpose, it is necessary to determine the so-called implicit prices, i.e. the prices
of those characteristics (attributes). Their prices are estimated by simple econometric
models, as there is no market for individual attributes of property and it makes possible
to determine price adjusted for the impact of individual attributes of a given property.
In practice, this atftributes are related to geolocation (region, county, city and part of
city) and qualitative characteristics (size in square meters, number of rooms, floor, total
number of floors in building, existence of loggia or balcony, type of dwelling, date of
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construction and date of sale fransaction, fransaction price, type of heating, access
to telephone and gas, etc. Additional variables are constructed for the recognition of
new built residential real estate (less than five years from the date of completion), as
well as attic, ground floor, ground level and basement position (Kunovac et al., 2008).
The changes in pure prices are directly used to calculate the HREPI. According to this
methodology, HREPI adjusts price changes for possible qualitative biases in the source
data. A basic equation of the model and basis for all calculations in the HREPI
construction is following (Kunovac et al., 2008):

lnpl-t =a+ Blnml + 2};2 51 Dl] + 2521]/] XU + &) i = 1, W N (])
where a and B are real constants, Dj, j = 1,..., T are time dummy variables, §j and yj are
regression coefficients, and &i random error.

Official statistics — Croatian Bureau of Statistics House Price Index
(HPI)

Based on the Commission Regulation (EU) No 93/2013, a house price index (HPI) for
Croatia has developed jointly by the Croatian Bureau of Statistics (CBS) and the
Croatian National Bank (CNB). Finally, the quarterly HPI for Croatia is published on the
website of the CBS on January, 20 2016. A new HPI has replaced the previous hedonic
real estate price index (HREPI) in Eurostat's database. The coverage of HPI is broken
down to total, new and existing dwellings. Speaking of geographical breakdown, the
HPI has defined at the level of total (Republic of Croatia) and three additional
geographic areas: the City of Zagreb (capital city), the Adriatic coast and Other
(Croatian Bureau of Statistics, Croatian National Bank, 2016). The HPI covers all available
data on residential property fransactions (houses and flats/apartments) in Croatia
based on the Tax Administration transaction data. This source has a better coverage
of transactions than previous HREPI data source, because it covers also direct
transactions between buyers and sellers on primary and secondary market. The index
calculation starts with pre-defined hedonic regression models, where variables are
defined on the basis of available real estate characteristics. The standard time-dummy
hedonic regression was used for the calculation of indices prior to 2012. From the first
quarter of 2012 onwards, rolling window fime-dummy hedonic regression was used for
the calculation because the extended set of real estate characteristics data
becomes available. These sub-indices are finally aggregated to higher levels of
aggregation using the Laspeyres-type formula (Croatian Bureau of Statistics / Croatian
National Bank, 2016).

The main methodological differences between HREPI and
HPI

Both hedonic indices (hew HPI and the old HREPI) are very similar and based on
hedonic regression models recommended by Eurostat Handbook. The main
methodological difference arise from the use of different data sources for the
calculation. Previous HREPI was compiled using the sample of fransactions collected
by CAREA and their actual price movements, while new HPI also register actual price
movements, but derived from significantly detailed and comprehensive Tax
administration database. A good feature of the old HREPI is that enables estimation of
historical data series, because the reliable data of the Tax Administration are available
from the last quarter of 2007 onwards. New established HPI is based on a different
stratification of the sample compared with the old HREPI. Also, separate breakdown is
infroduced for new and existing real estate property. In generally, HPI for the Republic
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of Croatia was calculated as a result of the changes of six real estate price sub-indices
for three provisionally defined Croatian geographical areas. On the other hand, due
to the limited availability of data from previous data source, the HREPI was constructed
for only two geographical areas. Methodological comparability of the new HPI and
the old HREPI is limited due to different stratification and use of the different data
sources. The HPIis constructed using a full coverage of transactions registered with the
tax authorities, while HREPI aligned on the sample of transactions reported by the
CAREA, mainly for two geographical areas. The relative share of these areas is very
different. Relative share of the City of Zagreb was approximately 70% in the old HREPI,
compared to approximately 30% in the new HPI. Speaking of the characteristics of the
real estate (geolocation and other qualitative characteristics) used for the calculation
of hedonic index, all characteristics used for the HREPI were explicitly listed in Kunovac
et al. (2008), while characteristics used for the HPI were not officially published, but we
can assume that they are almost the same, as used for the HREPI construction. A short
overview of the methods and data used for construction of the HREPI and HPI is shown
in Table 1, while comparison of data series developments of the HREPI and the HPI is
shown by Figure 1.

Table 1: Overview of the methods and data used for construction of the HREPI and
HPI

HREPI

HPI

Methodology

Hedonic regression models
recommended by Eurostat

Hedonic regression models
recommended by Eurostat

Data coverage

Actual price movements of
the sample of tansactions -
Real Estate Association

Detailed and comprehensive
database - Tax Administration
(transactions in the trading of real

aggregation

Zagreb, Adriatic Coast

estate)
Time period First quarter of 1997 to Fourth quarter of 2007 onwards
coverage second quarter of 2015
Level of Republic of Croatia, City of Republic of Croatia, City of

Zagreb, Adriatic Coast and Other

Real estate
characteristics

Region, county, city and
part of the city, size in
square meters, number of
rooms, floor, total number of
floors in building, position
(attic, ground floor, ground
level and basement),
existence of loggia or
balcony, type of dwelling,
date of construction and
date of sale fransaction,
fransaction price, type of
heating, access to
telephone and gas, etc.

Not officially released, it would be
almost the same as used for the
construction of the HREPI

Categories of
expendifure

New dwellings, Existing dwellings

Source: Croatian National Bank, Croatian Bureau of Statistics, 2016.
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Figure 1 Developments of the HPI and the HREPI during the Q1/2008 — Q2/2015 period
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Source: Croatian National Bank, Croatian Bureau of Statistics, 2016, Authors’' creation.

Conclusions

Since the appearance of the last 2007 global economic crisis and the following
consequences, a growing demand for better, detailed and more timely data under
limited resources for compilers as well as reporting agents is observed. The concept of
experimental statistics becomes more relevant and recognised as a new way of
increasing the efficiency of official statistics production, despite of the somewhat
lower quality in terms of coverage, data sources, harmonised definitions and
sometimes heavily use of estimation techniques and expert assumptions. The use of
experimental statistics in the area of real estate can help statisticians to bridge the
limited availability of official data, in particular given its traditionally good timeliness
that could provide a quick snapshot of currently perceived market conditions. We can
generally conclude that publication of non-harmonized experimental statistics results,
together with explanatory metadata is more preferable from the point of view of users
than to have nothing produced by official statistics, what also confirms our initial
hypothesis. In that sense, central bank of Croatia has developed an experimental
hedonic real estate price index (HREPI), based on the CAREA database as a data
source. Since 2013, when Commission Regulation (EU) No 93/2013 and Eurostat's
"Handbook on Residential Property Price Indices — RPPI" came into force, Croatian
Bureau of Statistics in cooperation with the Croatian National Bank jointly prepared
methodological framework for the construction of House price index (HPI) as an official
statistics index. During the overlapping fime span period Q1/2008 — Q2/2015, we can
observe similar patterns of both series until the last quarter of 2012, while the falling
pattern of the HPI series was lower compared with the HREPI series during the rest of
the observed period. This is mainly due to the use of a very detailed and
comprehensive new data source, database of the Tax Administration (tfransactions in
the trading of real estate) for the purpose of construction of HPI. Nevertheless, the main
benefit of the existing old HREPI series is related to the existence of historical data for
the first quarter of 1997 until the last quarter of 2007 period. The second and no less
important benefit of the development process from HREPI to HPI was the establishment
and increased cooperation of experts from Croatian Bureau of Statistics and Croatian
National Bank.
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Abstract

This paper observes the short-run effects of stock market index composition changes
on stock returns on the Zagreb Stock Exchange (ZSE). In that way, event study
methodology is employed in order to estimate abnormal returns and compare them
amongst three subsets of stocks: those leaving the market index, those entering it, and
constantly included stocks. The research included 14 regular and extraordinary
revisions of the market index in the period from January 2nd, 2015 until March 21st,
2018. The results have confirmed two research hypotheses: stock exclusions from the
market index have a negative effect on stock returns on the ZSE, which is consistent
with the price pressure hypothesis; and there exist asymmetric effects of index
composition changes on stock returns. This is the first study of this kind on the Croatian
stock market, thus more questions need to be answered in future research.
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Infroduction

Event study methodology has become very popular in the last 20 years in order to
obtain insights into the effects of (un)expected economic, political and other events
and announcements on stock returns. It is also a useful tool for evaluating the validity
of the (weak form of) Efficient Market Hypothesis (EMH henceforward, see Faoma (1965,
1970). Since the EMH states that new information on stocks and firms incorporates very
quickly into stock prices, almost instantaneously, there are no possibilities to obtain
abnormal profits on the stock market in the long run. This study focuses on the
announcements of stock market index structure revisions and their effects on the stock
returns on the Zagreb Stock Exchange (ZSE). In that way, insights can be made on the
investors’ anticipations on the market and possibilities to obtain extraordinary returns.
This means that in the short term, stock price changes can be forecasted and
anficipated in the correct direction. In that way, portfolio restructuring could be
performed in a way that investor could preserve the value of his portfolio in bad
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market times and/or increase the portfolio value when the good market time is
anticipated. Since there exist funds, which try to minimize their fracking error regarding
market portfolio, the changes in market index composition can affect their stock
demand curves in the short and long run. Thus, some information can be obtained on
ZSE market participants’ stock demand curves.

The purpose of this study is twofold. Firstly, an overview of relevant theoretical and
empirical research will be summarized in order to inform (potential) investors on the
mentioned topic. The second purpose is to empirically evaluate the effects of market
index revision announcements on stock returns on ZSE. This is the first study in Croatia
which observes short-run changes in stock demand curves by using event study
methodology. The following research hypotheses are tested in the study. The first
hypothesis states that stock exclusions from the market index have a negative effect
on stock returns on ZSE. The second hypothesis states that there exist asymmetric
effects of index composition changes on stock returns. This means that stock inclusions
and exclusions in and from the market index do not have the same effect on stock
returns. Investors do not perceive inclusions and exclusions of stocks identically, which
leads to different rates of increase or decline of stock returns around the
announcement date.

Several hypotheses have been developed over the years which try to explain the
effects of stock market index structure changes on the stock prices. These hypotheses
have been developed by observing the S&P500 index; however, after the research of
Lynch and Mendenhall (1997), this type of study has been extended for other markets
as well (Duque, Madeira, 2004). The most prominent hypotheses which have been
theoretically and empirically observed in the past three decades are as follows. The
price pressure hypothesis (PPH), firstly developed in Scholes (1972) and Kraus and Stoll
(1972), states that stocks have a short-term downward sloping demand curve. Thus,
demand shocks due to indexing should affect stock prices momentarily, but the shock
should disappear when the excess demand is satisfied. Elliott et al. (2006) explain that
market frictions create short run constraints on the market, which results in a price-
pressure effect. This hypothesis is closely related to index funds which aim to minimize
the tracking error, due to changes in index composition which have consequences
on the demand and trading activity of those funds. However, PPH does support the
EMH in the long run, because PPH assumes that all of the frictions occur only in short
run and no permanent shifts of stock demand curve are made in the long run. The
second hypothesis is called imperfect substitutes hypothesis (ISH) or the long-term
downward sloping demand hypothesis. Shleifer (1986) explains that demand shocks
should be permanently reflected in excess returns if stocks have a long fterm
downward sloping demand curve. This is confrary to the Capital Asset Pricing Model
(CAPM), where demand curves for stocks are horizontal due to prices entirely
reflecting the market’'s perceptions of risks and returns. Thus, in a CAPM setting,
investors can change their portfolio structure using almost perfect substitutes (Kraus,
Stoll 1972). In the ISH setting, stocks are no longer perfect substitutes, because stocks
which are added to the index are not viewed as stocks which are not added to the
market index. Thus, the long run demand curve is inelastic and downward sloping.
More details can be found in Kaul et al. (2000), Blume and Edelen (2002) and Wurgler
and Zhuravskaya (2002).

The liquidity hypothesis (LH, or information cost hypothesis, ICH) deals with stocks
which enter the market index. Their returns could decline and there are several
reasons. Hegde and McDermoftt (2003) explain that returns of those stocks decline due
to their inclusion in the index as they become more liquid. Chen et al. (2004) consider
the asymmetry of information as the explanation: the asymmetry declines about
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stocks which enter the market index, which conftributes to the increase of their liquidity.
It can be said that investors demand an extra premium for holding stocks which are
not in the market index due to them having higher transaction costs and having less
available information on those stocks. The fourth hypothesis is the increased
awareness hypothesis (IAH, or attention awareness hypothesis, AAH), developed in
Merton (1987). Here, it is assumed that investors are not aware of all investment
possibilities on the stock market. When a stock of which investors were not aware of
enters the market index, they get more informed about that stock. Including that stock
in their portfolios, leads to decline in stock’s return because investors demand a higher
return for bearing the idiosyncratic risk. Certification (or information signalling)
hypothesis (CH, ISH) is explained as follows. When a stock enters the market index,
investors’ expectations about future cash flows of the firm get higher (Dhillon, Johnson,
1991). So, the addition to the market index is considered as good news and deletion
as bad news. Jain (1987) states that a firm needs to signal something positive about
future prospects after being added to the index.

As can be seen, the explanations are quite diverse by focusing on the short or long
run, the liquidity of the stocks on the market, investors’ awareness, etc. This research
will primarily focus on the short term effects on stock returns in order to examine
whether there exist any effects on the stock returns on ZSE. The second section gives
an overview of the previous relevant empirical research. Afterward, the third section
describes the methodology used in the study. Fourth section deals with empirical
results and interpretations. The final, fifth section concludes the research with
recommendations for future research.

Previous research

The literature on effects associated with changes in index structure is extending
rapidly, especially in the last couple of years. The maijority of first empirical papers to
emerge observed the American market. Early work consists of Shleifer (1986), Harris
and Gurel (1986), Jain (1987), Lynch and Mendenhall (1997), Erwin and Miller (1998),
Hegde and McDermott (2003), Chen et al. (2004), etc. In the last couple of years,
studies of European and Asian markets have been emerging as well. The majority of
the literature focuses on the short term effects of inclusion/exclusion to/from the
market index and utilize the event study methodology. If more data is available, such
as liquidity, bid-ask spreads and similar characteristics, regression models are applied
as well in order to distinguish the effects for different types of stocks.

Shleifer (1986) examined the effects of entering the S&P500 index on stock returns
in the period 1966-1983 by using event study methodology and regression analysis.
Results indicated that around announcement days returns on entering stocks rise and
stay high up until 10 days after the announcement day. The liquidity of those stocks
rises as well, and the author concludes that in the short run, the demand curve for
stocks is downward sloping. Harris and Gurel (1986) observed price and volume
reactions regarding announcements on restructuring S&P500 (period 1973-1983).
Authors concluded that PPH stands, due to a large increase in volume and price on
the first frading day after an addition to the index. However, the effects are reversed
after two weeks, which supports the short-run validity of the hypothesis. Jain (1987) also
observed the S&P 500 index and its stocks (for the period 1977-1983) by employing the
event study methodology. The author observed both the short and long run and
determined that stocks added to the market index experienced an excess return of
+4% on the first frading day after the announcement, whilst stocks exiting the index
experienced loss of 1%. Jain (1987) explained the results that the S&P prefers stable
firms which have reduced the riskiness of its stocks. Lynch and Mendenhall (1996)
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provided an analysis of S&P stocks for the period 1989-1995 via event study
methodology. They simultaneously test for four hypotheses (above mentioned in the
infroduction, with the exception of the CH. The study was very extensive, including
price and volume frading data. Main findings include a significantly positive effect on
the announcement day for stock additions (with an abnormal return of +3.8%) and
negative for exclusions. This was one of the first studies to observe stocks which exit the
market index alongside entering stocks. Erwin and Miller (1998) observed the S&P500
stocks for the period 1984-1988 and examined changes in stock liquidity measured by
the bid-ask spread. The bid-ask spread decreases for stock additions to the market
index, as accordance with the liquidity hypothesis.

Some of the research not focusing only on the American stock market is the
following. Mase (2007) states it was the first study to carry out both short and long term
testing. The author observed the FTSE 100 index stocks in the period from 1992 to 1999.
In the study, a buy and hold strategy for the long run was conducted. Results showed
that deletions from the market index lead to abnormal losses (more than 16% loss) in
three years, while the additions lead up to more than +17% abnormal returns.
Moreover, the author confirmed significant short term cumulative abnormal returns as
well for stock additions. Bechman (2004) focused on the Danish market (KFX index,
period 1989-2001). The author found that deleted stocks suffer from abnormal returns
of -16% six months after the announcement day, as well as a decrease in trading
volume. On the other hand, stocks which have entered the market index resulted with
5% abnormal returns, which the author justifies with the ISH and the LH hypotheses.
Gregoriou and loannidis (2006) observed the FTSE 100 index over the period 1984-2001.
The difference of this study compared to Mase (2007) is that research from 2006
observed short term effects of index inclusion. Gregoriou and loannidis (2006) find
evidence in favour of LH because of prices and trading volumes of firms which enter
the market index increase. The opposite was found to be frue for stocks leaving the
FTSE index. Vespro (2006) explored effects index composition changes of the French
market (CAC40 and SBF120) along with the UK market (FTSE100) for the period 1997-
2001. Results support evidence of PPH and no evidence in favour of other hypotheses
(mentioned earlier): share prices overreact to non-information, but the result is short
lived. Gregoriou (2011) also observed the CAC40 index (with almost the same time
sample size as Vespro (2006), from 1997-2001). The results are a bit different compared
to Vespro (2006), due to observing the bid-ask spread as the main focus of measuring
liquidity. Gregoriou (2011) finds improvements in liquidity of stocks due to addition o
the market index. The study concludes that investors on the French market demand a
larger risk premium for investing in those stocks on which they have less available
information. Oberndorfer et al. (2013) focused on the German stocks which constitute
DJSI STOXX index (sustainability index) between 1999 and 2002. Authors also observed
the short run, as the majority of previously mentioned research. Findings suggest that
investors penalize the inclusion into the market index (abnormal returns are losses of -
2% five days after the event date). In other words, results show that higher corporate
environmental or social performance (inclusion in the DJSI) is not financially rewarded
on the market. They try to reason such results as a symbolic action. Namely, such
reaction of investors is actually a reaction to institutional pressures which require firms
to do certain changes regarding business sustainability which leads to additional
unproductive costs. A detailed discussion on other relevant literature on this topic is
given in Dugue and Madeira (2004).

Work in Croatia is, unfortunately limited. Only two papers, which can be considered,
connected to this area are Mileti¢ (2011) and Skrinjari¢ and Orlovi¢ (2019). Mileti¢
(2011) used event study methodology in order to observe the effects of dividend
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announcements on stock prices on Zagreb Stock Exchange in the period 2007 — end
of 2009. The stocks sample was divided into three subsefts: first one consisted of firms
which announcement increase of dividends, second of those who announced a
decrease of dividends and the third group included those with no change in
dividends. The results showed that there exists a positive significant effect of increase
dividend announcements on price changes on the Croatian market. Skrinjari¢ and
Orlovi¢ (2019) focused on the political events regarding the concern Agrokor at the
beginning of 2017. Authors utilized the event study methodology by dividing stocks on
Zagreb stock exchange into two groups: the first group of stocks consisted of those,
which belong to companies within the Agrokor concern and the other group of other
liquid stocks. Results indicated that selected events regarding the Agrokor crisis have
affected the first group of stocks (Agrokor ones) suffered from lowering returns in the
spring of 2017, whilst other stocks were not affected significantly. Other studies of the
effects of announcements and political and economic events effects on stock returns
do not exist. Thus, a lot of unanswered questions remain to be explored.

Research methodology

Event study methodology consists of several steps. Here, we follow MacKinlay (1997)
and Kothari and Warner (2007) in describing the main elements of this methodology.
Actual returns of i-th stock at date t are denoted with rit+ and abnormal returns of i-th
stock at date t with ARi+, which are calculated as:

ARi=rig—E(rit]| Qt), (1)
where E(rit| Q1) is the conditional return of i-th stock at date t based upon information
matrix Qt. Usually, the conditional return is calculated as an average return over a
time period:

Elrit| Q)= 22117 (2)
or estimated via market model:

E(rit| Qt)= E [ai + Brmt + &it], (3)
where v+ denotes stock market index return at date t and ¢t is the error term of i-th
stock at date t, €~ N (0, a?). Relation (2) or (3) is estimated in the so-called pre-event
window and (1) is calculated in the event window. Lengths of the pre-event (T) and
event window (T') vary in literature and depend upon the observed events and data
availability. However, short length event window tests have high power and low
sensitivity of the test statistic specification to assumptions about the expected returns,
but there exists high sensitivity of test to the sample size of stocks included (see Kothari
and Warner 2007 for a detailed discussion). Since this research deals with a specific
question on the inclusion or exclusion of stocks in the market index, the sample size of
each group is limited. One research which deals with small sample sizes in event
studies is Bartholdy et al. (2007). Authors find that small samples could result with
profound results and they advise to use non-parametric tests if possible, especially
when using thinly traded stocks.

The main hypothesis which is tested is whether the observed event has significantly
affected stock returns. A test can be conducted by observing average abnormal
return in the event WindowAR;, T € Tearts - r Tevents -, T'» Calculated as

—_— 1
AR, =< %i-1 AR, (4)
with its variance
— 1
var(AR;) = - Xi_, o2, (5)

and calculating the test value
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AR;
—, (6)
var(ARy)

which asymptotically (with respect to the number of stocks I) follows a standardized
normal distribution with zero value of expected value under the null hypothesis.
MacKinlay (1997) states that it is necessary to aggregate in order to provide useful test
results. This is why abnormal returns are aggregated across stocks by calculating
cumulative abnormal returns CAR, as

CAR, = Y%, AR, (7)
with variance
var(CAR,) = 1l2 I var(AR,). (8)
for every day in the event window. Now, the null hypothesis can be tested using value
CAR,
1 var(mr) ~ N (011)' (9)

When dealing with a smaller number of stocks, non-parametric tests are advised to be
used, such as the sign test. Sign test requires that (cumulative) abnormal returns are
independent across stocks. Thus, the null hypothesis assumes that: p < 0, where p
denotes the number of stocks with P(CARi)20 (i.e. proportion of positive abnormal
returns). Test statistic is then given as:

1t N3
0, = (7— 0.5)E~N(0,1), (10)

where the number of stocks with P(CARi)20 is denoted with [*. More details on event
study methodology can be seen in Corrado (2010).

Empirical results and discussion

Daily data on stock prices of stocks which constitute market index CROBEX and value
of the market index was collected from Zagreb Stock Exchange (2018). The observed
period is January 274, 2015 until March 21sf, 2018. Each stock and market index return
was calculated as a continuous return. Next, news announcements of ZSE on regular
and extraordinary revisions of the structure of CROBEX have been collected from ZSE
(2018) as well. In the observed period, there were in total 14 regular and extraordinary
changes in the CROBEX index structure. Dates of the announcement days of the
change with the number of stocks in the index are shown in Table 1.

Table 1 Dates of extraordinary and regular changes of CROBEX structure

Announcement day Number of stocks
January 19t 2015 24
March 6th 2015 29
July 315t 2015 18
September 4th 2015 24
October 27th 2015 21
January 20t 2016 19
March 3rd 2016 25
September 8t 2016 25
November 81 2016 20
March 6éth 2017 26
May 8th 2017 18
June 9th 2017 18
September 8th 2017 17
March 7th 2018 17

Source: author based upon ZSE (2018) announcements.
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The number of stocks varies over time, with a total of 32 stocks, which entered the
market index, 279 stocks, which were constantly in the index (i.e. stocks are being
repeatedly in the structure; however, for formal testing, stocks have to be observed as
different enfities which results with 279 “different” entities), and 32 stocks, which have
left the market index. Some of the stocks have re-entered the market index return. In
that way, the subsamples have repeating stocks in them for different time periods. The
three subsamples of stocks will be denoted as follows: the first subsample is called
“leaving”, second “no change” and third “entering” stocks.

For the pre-event window, a length of 59 days was chosen for the estimation of the
model (3). Although MacKinlay (1997) recommends using 120 days for the pre-event
window length, we had to take into account that a minimum of 10 days has passed
after the change of CROBEX structure, which was before the date January 19, 2015,
as the first announcement date in the research. Shorter pre-event window is based
upon excluding the previous rebalancing of the CROBEX structure, so that the initial
model does not include the effects from the previous rebalancing. MacKinlay (1997)
recommends the mentioned 120 days mostly for mergers and acquisitions; thus the
length of the pre-event window varies in the literature. Based on the estimates of the
model (3), forecasts were made for each stock in the observed event periods. These
forecasts E(rit | Qt),were subtracted from the actual values of returns ri,t in order to
calculate abnormal returns. A length of 21 days was chosen for the event window, in
order to observe the results of testing the hypothesis “announcements on changing
the structure of CROBEX does not affect return series significantly”: 10 days prior the
announcement day (event day) and 10 days after. In that way, short-term changes
will be observed as an initial point to explore if any effects exist on ZSE.

The results are shown for all three groups of stocks in Table 2. It can be seen that the
null hypothesis cannot be rejected in the case of all three subsamples of stocks when
using test value in (9). Although, the test value is negative for the leaving stocks
subsample for the entire event window, which means that average value of return
series was negative in each day (this is confirmed by observing the cumulative
abnormal return in the third column of each subgroup). This is in accordance with the
price pressure hypothesis. In the short run, which is observed in this study, the demand
curve of stocks on ZSE could be downward sloping. The test value is negative for
entering stocks before the announcement day and positive after the event day. This
could be in line with the liquidity hypothesis. Since stocks which enter the CROBEX
index are those which are most liquid (one of the rules for entering the index on ZSE),
their transaction costs get lower and those stocks become less expensive.

By observing the results of the non-parametric test and test value in (10), we obtain
significant results for every day for leaving stocks. The test values are statistically
significant and negative. Value gets lower as we approach the event day, meaning
that some information on stocks leaving the market index is leaking towards the
investors. The test value also rejects the null hypothesis after the event day, which
means that announcements on leaving the market index are perceived negatively
amongst investors, who then try to sell those stocks and making lowering price
pressures. In that way, the first research hypothesis is confirmed.

There are no effects on stocks which do not enter nor leave the market index by
observing the results of the second test as well. Thus, it can be concluded that
announcements of other stocks leaving or entering the market index do not affect the
second group of stocks on the Zagreb Stock Exchange. The entering stocks group has
some significant values of the test value (10) which confirms the aforementioned
liguidity hypothesis. Columns denoted with indicate the value of the average
cumulative abnormal return of every subsample of stocks. On the announcement
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day, the leaving stock group has a cumulative loss of 4.63%, which is much lower
compared to the other two groups. The result is consistent with previous studies and
even gets worse as the post event days go further to the end of the +10 day window.

Table 2 Results of testing the hypothesis of no effects of announcement news on
stock returns

. Leaving stocks No change stocks Entering stocks
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Note: *, ** and *** denote statistical significance on 1%, 5% and 10%.
Source: author’s calculation.
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Figures 1-4 Cumulated abnormal returns for the subsets of stocks on ZSE
Note: Lower and Upper denote lower and upper bands of interval estimation at 95%
confidence level.
Source: author’s calculation.

Graphical representation of cumulated abnormal returns is shown in Figures 1-4.
Figure 1 compares CAR, for every subsample of stocks in the observed period for all
of the event windows. A significant negative cumulative abnormal return is prominent
for the stocks leaving the market index, whilst positive returns can be observed for the
other two groups of stocks after the event day. However, these returns were not
statistically significant. Nevertheless, the asymmetric effects of inclusion or exclusion
are quite visible. By looking at the no change group of stocks graph, the abnormal
return path follows the assumption in EMH. There is an instantaneous mild shift of the
value of abnormal return, with no constant increase or decrease. Additionally, a f-test
was performed in order to compare the rate of return change for stocks leaving and
entering the market index. In that way, the second research hypothesis could have
been tested. The empirical test value is equal to -2.17 with the corresponding two-tail
test p-value of 0.04, which rejects the null hypothesis of equal rate of return change.
In other words, the second research hypothesis was confirmed as well, there exist
asymmetries in stock return behaviour around the announcement dates.

Conclusion

The debate on stock index entrance and exit of individual stocks and the effects on
stock prices has been ongoing for quite some time now. The event study methodology
was found useful to provide answers regarding stock demand curve slope, both in the
short and long run. By assessing the information on the aforementioned effects,
(potential) investors can get insights into the general picture of the stock demand
curve and the potentials of substituting their stocks in portfolios. Moreover, based upon
the results, profitable trading strategies could be constructed in order to exploit if some
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anomalies in return series do exist. This initial research on stock market index
composition changes effects on stock returns in Croatia focused on three basic
subgroups of stocks. The most common group observed in the literature is the entering
group, with the majority of theoretical approaches focusing on them. The results for
the observed period on ZSE show that there exists a positive shift of abnormal returns
for this group of stocks after the announcement day, however, it was not statistically
significant. Negative abnormal returns for this first group before the announcement
day could be consistent with the liquidity hypothesis. Stocks leaving the market index
exhibit significant negative returns. This result is consistent with previous studies and
with the information hypothesis. In that way, there exist to some extent possibilities to
obtain trading profits in the short run due to the behaviour of cumulative abnormal
returns for each subgroup of stocks. The results are important for all current and
potential investors who aim to optimize values of their portfolios on the Zagreb Stock
Exchange. Moreover, the results are important for companies to predict how investors
perceive those companies when announcements on including or excluding from the
market index occur. Thus, when a company predicts inclusion to of exclusion from the
index, it should signal different signals to (potential) investors, in order to obtain optimal
results regarding stock price increase/decrease.

Some of the pitfalls of the study were as follows. Effects of index restructuring have
been observed only in stock returns. Liquidity and volatility can also be observed in
order to obtain information on their changes relative to restructuring announcements.
However, there are many problems with measuring the liquidity of stocks on a market
such as the Croafian (please see Minovi¢ (2012) and Vidovi¢ (2013) for more
information). Future research will be extended by including more revisions of the stock
market index, so a relevant number of exiraordinary revisions can be separated as a
special type of subsample in order to compare the results with the regular revisions.
Moreover, the date when the index composition changes will be observed as the
announcement date as well. Although the researched hypotheses in this study regard
stock return, future work can observe the effects on return volatility as well. Since the
purpose of this study was to summarize the main theory results and obtain a first insight
whether any effects exist in returns on ZSE, there remain many questions to explore in
future research as well. Thus, future work should explore sector effects of the topic
explored here, the longer time spans can be observed as well, due to looking at long-
term demand. Moreover, the volatility series and volatility reactions have to be taken
into consideration as well, due to risks being important to investors as well.
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Abstract

Education plays a central role in today's understanding of growth and development
dynamics. However, its relationship with other factors is complex. This paper aims to
investigate the effect of different forms of education on youth employability in Bosnia
and Herzegovina. This is done by using the USAID MEASURE - BiH National Youth Survey.
Research has shown that formal education and non-formal education through
infernship programmes, volunteering, paid jobs other than internships are significant
predictors of youth employment status. The study also has several implications for
academics and practitioners since it provides new insights into both employment
patterns and practices in one transition economy but also calls for further analysis of
the link between education, formal and non-formal, and youth employment.
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Education has a central role in development agendas, strategies and plans, at both
national and international level. Precondition for maximization of the economic, social
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and other benefits of education is the coordination of education policy with other
policies such as health, labour market, economic and others. Thus, the workforce
capacity determines the country's ability to generate economic growth and
development, mainly through channels such as skills development and skills
improvement, innovations and others.

Human capital plays three very important and distinct roles: increasing wages for
the individual who possess the human capital, facilitating the acquisition of human
capital by the offspring by the individual with human capita and increasing the rate
by which the economy acquires and implements new technologies. Thus, importance
of human capital and education is undoubtable. However, due to constantly
changing environment due to globalization, integration and knowledge - based
societies, education as such faces many challenges. These challenges are shaping
the entire education system today, including its institutions, teacher development,
curriculums, teaching methods etc. Change and adapt the education system in order
to serve its main purpose, i.e. enhancement and creation of human capital that will
lead to overall economic growth and development. Economic and social functions
place education in the centre of both processes. Furthermore, to fulfil these functions
education policy creators, researchers and practitioners have to take info account
the global trends that are changing educational patterns. These trends are economic,
social, technological and demographical. Globalization, high levels of integration
and multidisciplinary character of education are forcing the education policy
creators to cooperation and coordination with other decision makers.

Lack of cooperation and coordination in most cases results in skills mismatch. This is
a serious issue for transitional developing economies including the countries from the
Western Balkans region. Such case in these economies is often associated with the low
quality of education at all levels (primary, secondary and higher education) as well as
the minor levels of public expenditure resulting in a condensed number of available
skilled workers (Sondergaard, Murthi, 2012). The reconstruction of these economies
through the privatization and liberalization process has resulted in vanishing of
numerous jobs (Arandarenko, Bartlett, 2012) but parallel to this, emergence of new
technologies, knowledge based economies and competitive global market has
created a demand for updated education system that will enable the acquisition of
new knowledge and skills for 215" labour market.

This paper employs the USAID MEASURE-BiIH National Youth Survey (NYS) data set in
the analysis of the relationship between education and employment and it attempts
to find the answers on the following research questions:

RQ1: What is the effect of education on the employment perspectives of Bosnia
and Herzegovina's youth?

RQ2: Is there a difference between the effects of formal and non - formal
education on the employment perspectives of Bosnia and Herzegovina's youth?2

The main objective of this paper is to examine the effect of different forms of
education on the employment of Bosnia and Herzegovina's youth. Thus, this paper
conftributes to the existing scientific literature that deals with transitional context of
employment and education relationship. It also provides several practical implications
of such research design. The paper is organised as follows: after introduction, the
theoretical framework identifies different forms of education and its conftribution to
various economic and social aspects. The detailed explanation of data set used,
model and its estimation is provided in the third part of the paper. This is followed by
the presentation of results and the discussion. Concluding remarks, recommendations
and bibliography are provided at the end of the paper.
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Hypothesis development

Wider understanding of education today differs in many aspects: availability or access
to education, teaching methods used, content or what is being thought and lastly,
the philosophy behind the entire idea of education is different. However, today’s
understanding of economic growth and development processes gives education a
cenfral role.

Education today takes various forms, where most common are formal and non —
formal education. Thus, for the purpose of analysis in this paper we employ the
following definitions of these two forms of education. Formal education both, private
and public has institutional framework and it is intentional and planned. Programs in
this form of education are recognized as such by relevant national educational
authorities or equivalent. Formal education system is in most cases based on the inifial
education, however, special needs and adult education are often parts of the system.
In addition, non —formal educationis considered a complement to a formal education
within the process of lifelong learning. This form of education may be organized for a
short time period and/or with lower intensity and in different formats (short courses,
seminars, workshops). Non — formal education in most cases ends with qualifications
that are not recognized as formal qualifications provided by the relevant national
educational institutions or to no qualification at all. This form of education usually
conftributes to adult and youth literacy and education for out-of-school children,
programs on life skills, work skills, social and cultural development and others (UNESCO,
ISCED, 2011). Another form that concerned is the informal learning, which is not
formally organised, with no clearly set objectives in form of learning outcomes.
Informal learning is not intentional learning and it is often referred as experience
and/or learning by experience (Werquin, 2007).

One of the biggest challenges that youth faces today is education to employment
path, often called transition from school to work. Education has been recognized as
an important factor of personal development as well as country's growth and
development. Holistic approach in education analysis is important and needed due
to its multiple importance. One of the key relationship is the one between education
and labour market. Labour markets are also changing mostly due to the change in
demand for specific knowledge and skills caused by the changes in the essence and
nature of work and jobs in highly competitive knowledge — based societies. Thus, long-
term goal in every education agenda should be to improve education in such way
that will raise the employability of the workforce, in particular youth population since
they are one of the most vulnerable social groups. However, if the education system
per se does not raise the employability, unemployment raises due to education and
skills mismatch.

Skills mismatch refers to various types of imbalances between skills, knowledge and
competences acquired and those needed and demanded on the labour market. This
mismatch is often regarded as the gap between students’ knowledge and skills and
employer expectations and it is widening over time (Bailey, Mitchell, 2006,
McGuinness, Sloane, 2011). Consequences of mismatch of worker's education and
job educational requirements have been analysed in the literature. Mismatch in
formal education is often referred as educational mismatch. Consequences of
mismatch between worker’'s formal education and their jobs educational
requirements is mostly referred in the literature as wage penalty (Lamo et al., 2010,
Bauer, 2002, McGuinness, Sloane, 2011, McGuinness, 2006 and others). Lamo et al.
(2010) state that all studies show wage penalties and over education phenomenon
as a consequence of this mismatch while McGuinness (2006) show 15% lower wages
on average in case of over education. Education mismatch can be a temporary or
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permanent situation, where temporary mismatch refers to career mobility or career
change (Jovanovic, 1979, Sicherman, Galor, 1990) or a permanent case (Dolado et
al., 2008). It can also be caused by the problems on the demand side (Green, Zhu,
2010, Melink, Pavlin, 2012), specifically by the decline on the demand side or
stagnation of labor market side (Fink-Hafner, Dezelan, 2011), or by the problems on
the supply, side such as an increase in the number of graduates (Teichler, 2009) or
expansion of tertiary education (Green, Zhu, 2010).

Literature review

The human capital theory promotes the idea that education is the main instrument
through which individuals acquire their skills and capacities (Dezelan et al., 2014). On
the other side, employers see education as a factor of productivity and frainability of
future workers (Garcia-Espejo, lIbanez, 2006). Stenberg et al. (2014) have shown the
existence of positive effects of formal education on wage levels especially for women
and women and children. Thus, following two hypothesis have been tested:

-H1: Level of formal education is positively related to Bosnia and Herzegovina's youth
employment status.

Non - formal education is becoming an important factor in mitigating the negative
effects of skills mismatch since formal education is adopting too slowly to all changes
in the world. Various positive effects of non-formal education at different levels have
been previously observed in Rata et al. (2014) when observing the effectiveness of
non-formal education at the middle school levels, while Abdullai et al. (2012) state
that informal education is a tool for skills mismatch minimizing. Cairo and Cajner (2013)
argue that on-the-job training complements to formal education and that as such
improves employment stability especially within the more educated workers. Li and
Liu (2010) argue that specific entrepreneurship education has a positive effect on
employment possibilities. Otero (2016) also argues that non - formal education
acquired through youth organisations has positive effects on various forms of capital
(human, social and psychological) as well on the future youth employability. Based
on the previous research, the following hypothesis has been proposed:

-H2: Non-formal education is positively related to Bosnia and Herzegovina’s youth
employment status.

Young people today are growing up in a world that is quite different from that of
their parents. Patterns of learning and teaching are changing and education system
has to anficipate and act accordingly to meet these changes. Education system is
changing thus, formal and non-formal education complement each other and only
the coordination of all forms of education will maximize the benefits of education.

Research method

Sample and data collection

By using USAID MEASURE-BIH National Youth Survey (NYS) data set this study analyses
the role of education (both formal and in formal) in youth employment in Bosnia and
Herzegovina. The data were collected using a survey questionnaire comprised 11
sections such as household and basic demographic information, formal and non-
formal education, employment, etc. The data collection took place in the period
January-February 2018. Total sample consists of 4.500 randomly selected respondents
between 15 and 44 years of age. Parficipation in the survey was voluntary and
anonymous. SPSS 22 software was used in the empirical analysis. Also, 20% of the data
was rechecked to assess its accuracy and consistency.
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Model

Research model assumes that unemployment will be predicted by level of formal
education, level of non-formal education, post-formal education period and
ownership of the aftended institutions. The independent variables in the model are:

Table 1 Independent variables

primary school; 3. Yes, private secondary
school; 4. Yes, private university”.
Classification of educational institution as
public or private was made in line with
OECD/EUROSTAT Data collection on
education statistics 2012. An education
institution is can be classified as public
when it is under confrol and managed by
some type of public education authority
(agency). Private education institution is
managed and confrolled by a non -
governmental organization.

Name of Categories and

variable and Description Type .

equation label
code

Level of Derived from the question in the survey Categorical | -Elementary school or

formal related to the highest level of education less (b1.1)

education respondents completed -Secondary school, 3-

L.F.EDU year program (b1.2)
-Secondary school, 4-
year program (b1.3)
-University education

Participation | Were assessed by two scales in the survey | Categorical | -Work experience

in non-formal | based on available and legally regulated through internship

education forms of non-formal education in BIH. (b2.1)

and type of -Work experience

non-formal through volunteering

education (b2.2)

DUR.EDU -Work experience
through paid jobs other
than internships or
volunteering (b2.3)
-Short courses/ extra-
curricular actfivities
(b2.4)

-None of the above

Post-formal Was assessed as a number that indicates | Numerical (b3)

education how many years have passed since

period N.EDU | highest-level education completion. It

was derived from the question: “When
did you complete your highest level of
education”?2

Ownership of | Was derived from the question: “Have Categorical | -Public (b4)

educational | you ever attended or are you currently -Private

institution aftending a private school at any of the

F.P.EDU following levels: 1. No; 2. Yes, private

The dependent variable included in the model is defined in Table 2.
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Table 2 Dependent variable

Name of Description Type Categories and

variable equation label
Employment | Was derived from the relevant Categorical | -Employed (0)
status questionnaire item: “What is your -Unemployed (1)

employment statuse”

Logistic regression model equation is as follows:
In (}) =b0+bl.1#*x1.1+bl.2*x1.2+bl3%x1.3+b21xx21+ (V)

b2.2 ¥ x2.2 + b2.3 * x2.3 + b2.4 * x2.4 + b3 * X3 + b4 * x4,
where b0 means the intercept, with the other logistic regression parameters defined,

as itis given in Table 1, and the p means probability, as follows:
! (2)

p = v’ 7’
1+e™Y
where y means predicted probability of being unemployed while y' means actual
probability of an individual being unemployed.

Research results

To test the hypotheses, we used logistic regression analyses procedures using SPSS
version 22 (logit link function). Our model assumes that participation into non-formal
education (N.EDU), type of non-formal education (N.EDU.Type), level of formal
education (L.F.EDU), ownership of formal education institution (F.P.EDU) and duration
of formal education (DUR.EDU) are significant predictors of employment status.
Without any predictor in the model, 63.9% of cases would be correctly classified as
employed or unemployed. Specifically, there is stafistically significant difference in
number of respondents being employed and unemployed (Wald=331; df=1; p<0.001).
There is 1.77 greater likelihood that someone is unemployed comparing to not being
employed.

Therefore, first we conducted Omnibus test, which shows that the model is having
predictive capacity (Appendix 1; Table 1). The model successfully explains about 27%
of employment status (based on pseudo Nagelkerke R Square). Then, we applied
Hosmer and Lemeshow Test (Appendix 1; Table 2) which indicates that there is a
statistically significant difference between envisaged model and observed
covariance structure. This is expected, as number of respondents is large (over 4000
respondents).

Predictive model improves classification of respondents on employed and
unemployed for about 4.1%, reaching correct predictions for 68.9% of respondents.

Most of changes in independent variables have statistically significant effect on the
change in dependent variables, controlling for other independent variables.

Respondents who would retain low level of formal education (elementary school
or less) comparing to others levels of formal education (secondary school or
university), would have about 39 times higher likelihood of being unemployed
comparing to those with other level of formal education. Expected change is
statistically significant.

Respondents who would retain at the secondary school level (3- year program)
comparing to others levels of formal education (elementary school or less, secondary
school 4-year program and university level), would have about 3 times higher
likelihood of being unemployed comparing to those with other level of formal
education. Expected change is statistically significant.
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Respondents who would retain at the secondary school level (4- year program)
comparing to others levels of formal education (elementary school or less, secondary
school 3-year program and university level), would have also about 3 times higher
likelihood of being unemployed comparing to those with other level of formal
education. Expected change is statistically significant.

For the increase of one year in post-formal education period there is a decrease of
6% in likelihood for respondents to be unemployed. If someone would participate in
non-formal education through internship programme, comparing to other types of
non-formal programs (volunteering, paid job, extra-curricular activities or no non-
formal education at all) it would decrease likelihood of being unemployed for about
28%. If someone would participate in nhon-formal education through paid jobs other
than internships or volunteering, comparing to other types of non-formal programs
(internship, volunteering, extra-curricular activities or no non-formal education at all) it
would decrease likelihood of being unemployed for about 60%. Other changes in
independent variables would not be reflects in statistically significant change in
employment status.

Table 3 Variables in the Equation

Variables B S.E. Wald df Sig. Exp(B)
Level of formal education 400.085 3 .000
Elementary school or less 3.655 185 389.249 1 .000 38.684
Secondary school, 3-year 1.007 119 71.480 1 .000 2.737
program
Secondary school, 4-year 1.160 .102 128.360 1 .000 3.191
program
Post-formal education period -.062 .005 178.488 1 .000 .940
Type of non-formal education 39.974 4 .000
Non-formal education -.333 095 12.261 1 .000 717
through internship
Non-formal education =115 .160 513 1 A74 .892
through volunteering
Non-formal education -.928 .160 33.715 1 .000 395
through paid jobs
Non-formal education -.190 119 2.568 1 109 .827
through short courses/extra-
curricular activities
Participation in non-formal .060 11 .298 1 .585 1.062
education
Ownership of educational 185 192 .929 1 335 1.204
institution
Constant -.090 .204 193 1 .660 914

Note a: Coding and labelling of categorical variables see Appendix 2.
Note b: Variable(s) entered on step 1: L.F.EDU, DUR.EDU, F.P.EDU, N.EDU, N.EDU.Type.

Discussion
The results of our logistic regression analyses on USAID MEASURE-BIH National Youth
Survey (NYS) data set supported our hypotheses. It first revealed that level of formal
education is positively related to youth employment in Bosnia and Herzegovina.
Formal education programmes are expected to make young people more
employable (Garcia-Espejo, Ibanez, 2006, Rata et al., 2014).

Moreover, it is found that young people who have completed their highest level
of education recently are more likely to be unemployed. We assume this is due to the
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lack of work experience or even non-formal learning experience (in line with second
hypothesis) compared to those young people who had earned formal education
qualifications many years earlier.

Finally, the positive link between non-formal education and youth employment is
supported as our results showed that different types of paid jobs as a part of education
process (learning by doing) but also internships or volunteering significantly contribute
to youth employability (Abdullai et al., 2012, Cairo, Cajner, 2013, Otero, 2016).

A model that combines formal and non-formal education aiming to address youth
employability in Bosnia and Herzegovina was defined and tested empirically in this
study. Although, the relationship between (in) formal education and employment has
been investigated for decades, this important relationship in transitional context still
remains unexplored. Our choice of the context makes our study even more significant
for few important reasons. Namely, transition from centrally planned to market
economy on one side, and war and post war migrations on the other side have
resulted in serious labour market and education system disturbances. Educational
system is predominantly public and defined by an overall governance structure
without adequate support for “school- to-work” transition including non-formal
education programs.

Defined model makes a significant contribution to the contemporary literature,
especially when it comes to transitional context providing very important insights into
challenges and youth employment opportunities beyond well-researched Western
economies. To our best knowledge, education and labour market relationship in case
of transition economies has not been in focus of the contemporary scientific literature
and thus this research provides a contribution to filling in this gap. Different reforms of
both, education and labour market systems in these countries have been
implemented however, the examination of their impact (positive and negative) on
these economics has not been investigated. Thus, this research is a contribution to this
literature since it analyses the impact of education on youth employability in a
country, which is still considered to be in the transition process.

This research also provides useful practical implications. First, we show that young
people who completed highest level of formal education and participated in non-
formal education through internship programmes, volunteering and other non-formal
education programs are more likely to be employed. In addition, the results of the
study could be very useful for national employment policymakers in terms of achieving
country’'s employment goals through design of fitting policy instruments. The policy
makers are advised to work on consistency of the elements of the relevant policy
mixes for sustainable youth employment programmes particularly those involved in
addressing non-formal education challenges and their legally unrecognized status.
The paper suggests that investments in education, both formal and non-formal
programs, including relevant curriculum development and improvements, need to be
made based on those insights enhancing youth employability in one small transition
country.

Conclusion
This study found that formal education and non-formal education through internship
programmes, volunteering, paid jobs other than internships represent significant
predictors of youth employment status. The study has several implications for
academics and practitioners by providing new insights into both employment patterns
and practices in one fransition economy.

However, our approach has limitations. The most important one relates to the use
of secondary data (the USAID MEASURE-BIH National Youth Survey (NYS) data set), so
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we could not revise or change questionnaire content. This strongly affected our
research model and choice of variables. Secondly, the scope of the study included
young population in transitional context and results should not be generalized to
developed countries. However, certain limitations create possibilities for future
research.

Our results call for unpacking the link between education (formal and non-formal)
and youth employment. We suggest strongly contextualized perspective in
developing youth employment practices through relevant formal and non-formal
education programmes. Further research is necessary to understand this interrelation.
A more detailed analysis of available education programmes in terms of their labour
market relevance and vocational orientation, their development over time and their
impact on youth employment should be conducted. We argue that this analysis is the
first step towards examining role of education in youth employability in very specific
context. Finally, our approach is very proxy way for suggesting specific policy
instruments. Therefore, further empirical research including policy mix approach may
sharpen policy advice in the context of youth employment in BIH. Our aim was to
broaden discussion about the importance of education for youth employability and
thus tackle policy challenges.
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Appendix 1

Table AT Omnibus Tests of Model Coefficients

Chi-square df Sig.

Step 959.442 10 .000

Step 1 | Block 959.442 10 .000

Model 959.442 10 .000
Table A2 Model summary

Step -2 Log likelihood Cox & Snell R Nagelkerke R Square
Square
1 4833.111¢@ 195 267

Note: a. Estimation terminated at iteration number 6 because parameter estimates changed by less than .001.

Table A3 Hosmer and Lemeshow Test

Step Chi-square df Sig.
1 58.272 8 .000
Table A4 Classification Table@
Predicted
Observed EMP Percentage
Employed Unemployed
EMP Employed 767 833 47.9
Unemployed 563 2264 80.1
Overall Percentage 68.5
a. The cut value is .500

Appendix 2
Table A5 Categorical Variables Codings
Frequenc Parameter coding
YT [ e [ @
N.EDU.Type| Work experience through internship 795 1.000 .000 .000 | .000
Work experience through volunteering 229 .000 | 1.000 .000 | .000
Work experience through paid jobs other 213 .000 .000 | 1.000 | .000
than internships or volunteering
Short courses/extra-curricular activities 591 .000 .000 .000 |1.000
None of the above 2599 .000 .000 .000 | .000
L.F.EDU Elementary school or less 930 1.000 .000 .000
Secondary school, 3-year program 917 .000 | 1.000 .000
Secondary school, 4-year program 1984 .000 .000 | 1.000
University education 596 .000 .000 .000
N.EDU Yes 667 1.000
No 3760 .000
F.P.EDU Only public education institution 4294 1.000
Some private education institution 133 .000

Note: Unemployed group of young people was labelled by 1.
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