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Abstract

The paper provides a stock-market-performance analysis for three emerging European stock
markets: Croatia, Slovenia, and Bosnia and Herzegovina. Using monthly observations we
perform a detailed study of the performance of Croatian and Slovenian mutual funds and
Bosnian investment funds. The risk-return measures of the funds are assessed using the Sharpe
ratio, Treynor ratio, information ratio, Jensen’s alpha, and an appraisal ratio. Furthermore,
we analyze the timing ability of the funds. Descriptive statistics for the returns are given and
different statistic tests are calculated in order to test ordinary-least-squares assumptions in the
data. The results are also estimated by applying the bootstrap method.

1. Introduction

Over the last few years, the mutual fund industry in transition economies has
exploded. In the process of promoting the mutual funds industry, Slovenia and Croa-
tia are in the forefront among transition economies, while on the other hand, the Bos-
nian market is still in its infancy. This paper studies the mutual fund industry in these
countries in the first years of its development, i.e. in the period which is characterized
by important flows to mutual funds. This period is interesting, since this is the period
when some of the stock market seems not to be efficient (Podobnik et al., 2006),
(Jagric et al., 2005).

The mutual fund industry is among the most successful recent innovations.
It is larger in countries with stronger rules, laws, and regulations, and specifically
where mutual fund investors’ rights are better protected. The industry is also larger in
countries with a wealthier and more educated population, where the industry is older,
trading costs are lower and in which defined contribution pension plans are more
prevalent (Khorana et al., 2005). We think that the trends in the Slovenian, Croatian,
and Bosnian mutual fund industry reflect these findings.

Most research on the mutual fund industry has been performed on US mu-
tual funds. Recently there have been some studies of non-US mutual funds. In 2002
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Otten and Bams performed a cross-country analysis of European funds which in-
cludes Germany, France, Italy, the UK, Spain, and the Netherlands.

In this paper we evaluate the performance of mutual funds in Slovenia and
Croatia, and investment funds in Bosnia and Herzegovina. We rank the funds on
the basis of different parameters which give us the opportunity to gain some ad-
ditional insight into the properties of financial markets in transition economies. In
order to provide robust results, we also apply a bootstrap method and some additional
statistical tests in order to study the properties of the observed data. To emphasize
the financial perspective of South-East Europe, we also analyze the returns of major
financial indices in Croatia (CRO), Bosnia and Herzegovina (BiH), Slovenia (SLO),
Serbia and Montenegro (S&M), Bulgaria (BULG), and Macedonia (MAC), and show
that the financial equity market for the whole region has exhibited strong perfor-
mance in recent years.

This paper is organized as follows. In Section 2 we introduce the perfor-
mance measures used in the evaluation of funds: the Sharpe ratio (1994), the Treynor
ratio (1966), the Information ratio, the Jensen's alpha (1968), the Appraisal ratio
(Treynor, Ficher, 1973), and the Treynor-Mazuy (1966) timing measure. In Section 3
we briefly explain the data. In Section 4 we calculate and discuss the performance
measures of Croatian mutual funds, Bosnian investment funds and Slovenian mutual
funds. Finally, the concluding remarks are given in Section 5.

2. Risk-Return Statistic

To evaluate the performance of an investment, following the Markowitz
return-risk paradigm, one must always consider the investment's return in conjecture
with the performance risk as measured by standard deviation of returns (assuming
the normality distribution). The Capital Asset Pricing Model (CAPM) states that
return on an investment i should be a linear function of the systematic or market risk
(beta) and return premium over the market:

R[’, = Rf’, +a,+ (R

m,t

_Rf,/)+g[,r (1)

Here R, is the market return, R,risk free return, R; return on fund ;i and ¢ re-
presents the time when the observations occur. ¢; is a stochastic fund-specific re-
turn, and S determines the level of fund's market exposure. By definition, for a risk-
-free investment £ is zero.

The constant term in the above regression, the so-called Jensen's « , indi-
cates whether the portfolio manager is superior (& > 0) or inferior (« < 0) in stock
selection compared to the market. In Jensen's paper (1968) this measure indicates
the difference between the fund's actual return and the expected return the manager
would earn if the money has been passively invested at the same risk level of
the market index. To further quantify the manager’s ability to predict market moves,
Treynor and Mazuy (1966) added a quadratic term in the CAPM:

R,=R, +a,+p (R, —R,)+7,(R,, - R‘,.J)2 +e, )

m,t

From estimates of the above parameters one may distinguish between selec-
tion and timing ability. If a is positive and significantly different from zero, one iden-
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tifies selection ability. The Treynor-Mazuy coefficient y shows a manager's timing
ability to shift funds into high f stocks when the market is going to go up and to shift
into low S stocks when the market is going to go down.

Keeping in mind the Markowitz return-variance paradigm, Sharpe found
how two statistical measures (mean and standard deviation of return) can be replaced
with just one, later called the Sharpe ratio. The Sharpe ratio is calculated by dividing
the premium (excess) return by the standard deviation (total risk) of the return:

R-R,
s, - 3)
o

where R is the average value of the return.

The advantage of using the Sharpe ratio for evaluation of fund performance
is that it does not refer to any particular benchmark.

From equation 1, one easily derives the relation o’ = f°0;, + 0~ between

the total risk, the systematic (market) risk, B’c, , and unsystematic risk, o, where

the latter can be reduced or even eliminated through the proper diversification of
the fund. The £ coefficient is a very useful measure for an investor who holds multiple
investments in the same market. This is because the unsystematic risk can be reduced by
diversifying the fund, but the systematic risk cannot be diversified away. Bearing this in
mind, the Treynor ratio of a fund is defined by its premium return divided by its £ :

R-R
T, ==
;

By combining the Treynor ratio and the Sharpe ratio an investor can have
a good picture of the fund’s performance. If a fund is not fully diversified, the Sharpe
ratio can be low, but the Treynor ratio can be high.

4)

Generally, one can define the Sharpe ratio for a fund relative to any bench-
mark, not only the risk-free rate. For the active return defined as the difference be-
tween the fund's return and the benchmark return, the mean divided by its standard
deviation is called the Information ratio.

The Appraisal Ratio is a transformation of the Jensen's a (see Treynor, Ficher,
1973), defined to adjust the Jensen's a for the unsystematic risk o, through the equation:

AR, =2 5)
(e}

e

For funds with a low Appraisal ratio, investors pay a higher price (in terms
of risk) for the fund's market outperformance (a).

3. The Data

The data set includes the time series of major financial indices for the six
South-East transition economies: Croatia, Slovenia, Bosnia and Herzegovina, Serbia
and Montenegro, Macedonia, and Bulgaria. According to an empirical analysis per-
formed by Sirri and Tuffano (1998), investors are more inclined to make their in-
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TABLE 1 Proportional Return for Major Indices of South-East European Transition

Countries

Country Year

o 02 03 04 05
Slovenia 186 | 56.0 | 175 251 -0.06
Croatia 166 | 134 0.01 | 321 276
Serbia and Montenegro N/A N/A N/A N/A 40.2
Macedonia N/A N/A N/A N/A 129.0
Bulgaria 113 | 529 | 1470 | 392 324
Bosnia and Herzegovina N/A N/A N/A 151 23.2

Note: Proportional returns are measured in percentage and dividends are not included. Inflation (or risk-free
return) is also not included, but is generally very low.

vestment decisions based on a fund's return as opposed to a fund's risk adjusted return.
Table 1 reports annualized returns calculated as percentage rates for the following
financial indices: CROBEX (Croatia), SBI20 (Slovenia), BELEX20 (Serbia and Monte-
negro), SOFIX (Bulgaria), MBI-10 (Macedonia). Since the Bosnian market index is still
not available, as a representative of the Bosnian capital market, in Table 1 we report
the Bosnian Investment Funds Index (BIFX). One can notice that for some years, annual
returns exceeded 100 % in countries such as Macedonia, Bosnia and Herzegovina and
Bulgaria. These types of returns are unseen in developed markets and economies.

We also use data for mutual funds in Croatia and Slovenia, and data for
Bosnian privatization investment funds (PIFs). The funds selected for the analysis are
presented in Table 2. Selection was based on the number of observations and the im-
portance of funds on the observed market. The mutual funds started at different
points in time, but all are present at the end of the period. The returns, R;; are defined
for each fund i as R, =In(S,, /S, , ), where S, , is the month-end performance of

fund 7 in month #. As a risk-free rate benchmark, we use three-month Treasury bills
issued by national banks in selected countries. We believe that it could be more appro-
priate to apply one-month Treasury bills or any other asset with an even shorter pe-
riod to expire; however, it was not possible to select such an asset in the case of the ob-
served markets. We think that, as in the case of developed countries, where the re-
turns of three-month Treasury bills can be considered as a good proxy of risk-free
rate, the three-month returns reflect a true risk-free rate also in the selected countries.

As we outlined in the introduction, the selection of stock markets is also
based on the differences in the presence of long memory. In addition to the already
mentioned references in the introduction, we performed a robust test of long memo-
ry. According to Lo and MacKinlay (1988) it is necessary to examine the Variance
ratio tests for several selected values of lag ¢ and the random walk hypothesis is re-
jected if the test statistics are rejected for all ¢ values. From Appendices 1 and 2 we
see that for all Croatian funds and Bosnian PIFs the random walk hypothesis can not
be rejected. In contrast to these results, we can reject the random walk hypothesis for
all Slovenian funds.

Since, the models are estimated with the standard least square method, we
also performed a statistical test for the departure of classical assumptions of the se-
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TABLE 2 Selected Mutual and Privatization Investment Funds

fé’gl'fNTRY) START | N | AR. | FUND(COUNTRY) | START | N | AR.
NKD (SLO) 31/12/99 | 81 | 0.192 | ILIRIKA JIE (CRO) | 31/12/04 | 24 | 0.300
NKS (SLO) 31/12/99 | 81 | 0.180 | RBAACTIVE (CRO) | 31/12/04 | 24 | 0.084
KDS (SLO) 31/03/00 | 78 | 0.180 | ZB GLOBAL (CRO) | 31/12/04 | 24 | 0.108
RPMK (SLO) 20/09/00 | 72 | 0.204 | ZBTREND (CRO) | 31/12/04 | 24 | 0.096
TGR (SLO) 31/08/00 | 73 | 0.156 ERSTE(C?Q(;’;NCED 31/12/04 | 24 | 0.060
ZI(SLO) 31/12/99 | 81 | 0168 | ST B('gﬁc’;‘)CED 31/12/04 | 24 | 0.156
PRA (SLO) 31/12/99 | 81 | 0.228 | ST GLOBAL (CRO) | 31/12/04 | 24 | 0.108
KMR (SLO) 31/12/99 | 81 | 0168 | '~ E(*é;g';‘CED 31/12/04 | 24 | 0.048
AWV (SLO) 31/12/99 | 81 | 0.156 | CROBIH (BIH) | 31/03/03 | 36 | 0.540
ABP (SLO) 31/12/99 | 81 | 0132 |  BONUS (BIM) | 31/03/03 | 36 | 0.540
KMG (SLO) 31/12/99 | 81 | 0.180 | HERBOS (BIH) | 31/03/03 | 36 | 0.504
MLP (SLO) 31/12/99 | 81 | 0.108 | FORTUNA (BIH) | 31/03/03 | 36 | 0.468
MXP (SLO) 31/12/99 | 81 | 0.108 | MIGROUP (BIH) | 31/03/03 | 36 | 0.324
RBACE (CRO) | 20/04/05 | 9 | 0252 | BOSFIN(BIH) | 31/03/03 | 36 | 0.312
(ZgRg;’ROAKT'V 30/06/04 | 19 | 0.156 | PROPLUS (BIH) | 31/03/03 | 36 | 0.312
EEBQOE)‘ALANCED 31/12/04 | 24 | 0240 | NAPRIJED (BH) | 31/03/03 | 36 | 0.348
(FC"\Qg)EQU'TY 30/06/04 | 19 | 0.252 | EUROFOND (BIH) | 31/03/03 | 36 | 0.300
E?R\Q)CTOR'A 31112/04 | 24 | 0.276

Note: All series end on 31/12/05. START — beginning of the time series, N — number of observations, A.R. — an-
nual proportional return.

lected method (see Appendices 1, 2, and 3). In some cases the data do not support all
of the classical assumptions; however, the applied bootstrap method confirms the
robustness of the results.

4. Results and Discussion
4.1 Croatian Mutual Funds

The Croatian financial market might be interesting as an example of one of
the successful emerging markets in the Central and South-East Europe. In particular,
the Croatian market has a chance to become as equally successful as the neighboring
Slovenian market was in the last decade (Jagric et al., 2004), (Jagric et al., 2005). In
1999, The Wall Street Journal Europe put the Slovenian Galileo mutual fund (size of
EUR 100 million) at the top among open-end funds in the region. In 2003 the U.S. Lip-
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per company, under the request of the same journal, put Galileo at the top of the list
of 15 most successful open investment funds in the world. However, the performance
of the Slovenian funds in last two years has changed, as we will show later in our
analysis.

In the last two years, as a result both of EU accession efforts and accumu-
lated investment reports, the Croatian equity market, having two stock exchange
markets, exhibited an upward trend. Equity market capitalization has doubled in
the case of the Zagreb Stock Exchange (ZSE), and in the case of the Varazdin Stock
Exchange (VSE) it has increased by four times. The market capitalization of all
the companies listed on the Zagreb Stock Exchange is equal to EUR 23 billion,
which should be compared with the Prague Stock Exchange with EUR 50 billion and
the Ljubljana Stock Exchange with EUR 15 billion (EFAMA, 2006). One of the stra-
tegic goals for the Croatian financial system is to adjust its rules and regulation to
those of the EU. This would encourage foreign investors to enter this market and at-
tract more foreign capital.

Aside from Greece, investment in mutual funds is not widespread in the coun-
tries of South-East Europe. Only recently has interest in mutual funds begun to grow.
The reasons for this increasing attention are to be found in both positive trends in
the securities market and the low interest rates applied by banks to savings deposits.
The gradual transfer of some deposits to mutual funds can also be expected.

The Croatian mutual fund market emerged with four funds in the period
1999-2000. Similarly as in Slovenia, over the past five years the Croatian market has
witnessed strong growth of the mutual fund industry, with roughly nine funds
launched each year. During the same time period, total institutional assets have
grown from EUR 2.56 billion to EUR 37.53 billion. The average annual growth of
assets is 17 %. Assets of pension and investment funds have experienced the highest
average annual return (96 % and 127 %). For the period 20002005, total retail in-
vestment in mutual funds grew by HRK 2.6 billion. Retail market share increased to
39 %. A visible flow of assets from money market instruments to investment funds
was a result of several factors: low interest rates, education of retail investors, enhan-
cement of the general investment culture, development of private banking, an increase
in the number of investment funds with various investment policies, introduction of
structured products to the market. During the last five years, all larger banks launch-
ed at least one fund for most popular investment styles (equity, balanced, fixed in-
come, money market). The increase in total assets is continuously accelerating, so in
2005 mutual funds grew by more than EUR 533.33 million or more than 85 %
compared to 2004 (Croatian National Bank, 2006).

Despite increased investment in Croatian mutual funds, Croatia has a signi-
ficantly lower average amount of investment in mutual funds per capita (EUR 222 in
2004) compared to “New Europe” countries (Poland, Hungary, Czech Republic, Slova-
kia, Slovenia), where the same amount per capita is EUR 365. For further comparison,
by the end of 1995, the capital invested in mutual funds in the U.S. was USD 10,933
per capita, while in Germany it was USD 2,143 (Krahnen et al., 2006).

In the performance evaluation process, we start by estimating CAPM (equa-
tion 1) parameters for fourteen Croatian mutual funds for the period from 1 Janua-
ry 2004 to 31 December 2005. Parameters are estimated by OLS — the standard method

164 Finance a uvér - Czech Journal of Economics and Finance, 57,2007, no. 3-4



‘pajdwesal
aJe sishjeue uoissalbal ul paule}qo sienpisas aisym yoeosdde ue asooyo am ‘suondo Buiddensiooq ajqissod Buowy “ajdwes [euibuo 8y} woly Juswaoe|dal

ypm Buidwesas uo paseq si poyyew ay] “Jsjoweled uoneindod e jo (g ¢ ;Q ¢ g) slenssjul @0UBPLUOD %GE B} djewnss o) poydw deljsjooq auyy Aidde app

"|9A8| %S 8y3 Je Juesyiubis -, ,,
‘o, €' S| pazAjeue pouad 8y} Joj uINjes [enuue aai-ysl abelsae

ayl 'Xapul X3g0O¥D 9y} 8sn am yJewyouaq a8y} 104 ‘g uonenbs jo uoissaibal aidinw yum pajewnss ale (A ‘g) sajdnoo jusioyso) | uonenbs jo uoissaibal

a|dwis 8y} wWoyy pejenojes ale sanjea

Y pue ‘( 9) ysu onewsyshs ‘(°0) ysu onewsisAsun ‘((do) uoneinap piepuels) ysu [ejo} (f) uinyai-6o| Alyjuow abelany :ajoN

b Lo oery | €LL0 $90°0 | 2Z0'0 | X390M¥D
Gw%..w..v Awww”% 1620 | SL0 | 1520 | 9500 *Ammm”mv 6097 | €89°0- | 9100 | 6L00 | +00°0 19 - 1H
:ww..w..v mmmumv 00 | 2020 | 62€0 | 500 ;mwm”% 8657 | Ov90- | 1200 | SZ00 | 900°0 19-1H
Ammw”% Amwm”wv 2280 | 9950 | 1690 | 6EV0 ;wmm”% 0297 | 0LL0 | 6L00 | phO0 | 1200 b3 I
Awwﬂ.w..v Amwmu % 2010 | 2220 | 1zvo | SL00 Ammm”% 2.0t | €000 | €00 | 9800 | 6000 19 1S
Awwm..w..v Awmm”% 6950 | 8920 | SEVO | LELO *Ammm”% Zve'e | 260 | €200 | 6200 | €400 g 1S
Amww..ﬂ..v Awmw% oLL0 | L0V0 | ¥lZo | 0100 A%w% 6v€7 | 2LL0- | 8L00 | 0200 | S000 | I893LS¥3
Aﬂ@ww..% Awmw% S800 | S600 | 9LZ0 | 0€00- Awmm” % 98v'z | 999°0- | 0200 | 1200 | 8000 1L 8z
Awwwrm..w..v Awmm”% 9890 | ¥/20 | LvE0 | 9640 A MM”NV lzre | 9100~ | 200 | 1200 | 6000 19 87
Aw%..ﬂ..v Am%” % pe00 | SL00 | SPZO | ¥800- Awmw”% oskz | 0800~ | 200 | 1200 | 2000 ov vay
*Ammww Ammw% 0z€0 | ¥SE0 | 2290 | ¥80°0 ;mmm”% p89°9 | 8907 | 6£00 | Lv00 | S20°0 oy
Awmmr..w..v Awmm”% 2600 | 0,50 | zL0 | €0 ;wmm”wv 6SEY | 6LE0 | SZ00 | ¥KOO | €200 JOIA O
Ammm“mv Amwm”% 6080 | OVS0 | Lv90 | ZevO ;mwm”mv 8e6'2 | 09ZL | LL00 | 6600 | 0200 I8 vay
Ammw.w..v Ammw% €040 | 6040 | 8520 | LEOO- Ammw% 1052 | 8LL0- | 2200 | €200 | €100 n3 az
A%Nm.m..v Ammw% 8080 | €890 | LI60 | 9ev0 *Amww”% SbSZ | 89Z0- | 6000 | 1200 | 4200 00 vay

£ g A g g g g pY] s ‘o0 ) I annd

sulnjay -B0o peploosy A|YUop 104 spund [enny ueneold € 31gv.L

165

Finance a avér - Czech Journal of Economics and Finance, 57,2007, no. 3-4



of linear regression. Table 3 shows risk and return statistics for 14 Croatian mutual
funds and the CROBEX index. In particular, we show the average monthly return
(u), total risk (o, ), unsystematic risk (o, ), skewness (S), kurtosis (K), systematic
risk (f), the 95% bootstrapping confidence interval (left side (£), right side (8") and
the mean value (4 ) of the interval), and the R® for the regression. We see that, if

only return is considered, for the last two years only KD Victoria and JIE Ilirika
outperformed CROBEX (KD Victoria having an average monthly log-return of 2.3%
and JIE Ilirika 2.5%). KD Victoria and JIE Ilirika are also the riskiest among all
the funds, which is reflected by the highest standard deviations. KD Victoria, JIE
Ilirika, RBA Central Europe, RBA Balanced, and FIMA Equity have shown prac-
tically the same average return, but the total risk of each one of them is substantially
lower than the total risk of the CROBEX index. Eight funds exhibit negative
skewness, and RBA Bl, Ilirika JIE and Fima Eq exhibit kurtosis greater than 6.

The values for R” statistics calculated between 0.103 and 0.822 indicate that
the CROBEX index does not fully explain the mutual fund returns. The beta of these
funds is typically less than 0.7. This is due to the fact that the funds invest across asset
classes — stocks, bonds and cash (the bond part of the portfolio typically reduces
the risk and return). Equity exposure of funds is not limited to domestic securities only.

In order to investigate potential market timing ability, next we analyze the ti-
ming coefficients in the Treynor-Mazuy model. The analysis reported in Table 3
shows that only 3 of the 14 timing coefficients y are positive, where only one of them
is significant at the 5% level (Ilirika JIE). We note that the funds with positive y va-
lues (RBA Balanced, Ilirika JIE and FIMA Equity) also had the largest average returns.
On the other hand, negative y values calculated for the other 11 funds imply perverse
timing since the managers of those funds increase exposure to the market when the mar-
ket performs badly and decrease exposure in a good market. Generally, the managers
on the Croatian market are not able to correctly predict market performance. Cumby
and Glen (1990) reported the same result by analyzing international mutual funds,
where evidence of no timing ability or perverse timing ability was found.

Table 4 contains the results obtained for the Sharpe ratio, Traynor ratio, Infor-
mation ratio /R, Jensen's o, and Appraisal ratio AR. The funds are ranked according
to the Sharpe rule which states that in assessing between two funds we have to
choose the fund with the higher Sharpe ratio. The Sharpe ratio for mutual funds is
typically between 0.5 and 3. The rule of a thumb is that if the annualized Sharpe ratio
is over 1.0, the fund had a 'pretty good' year. Outstanding funds have a Sharpe ratio
over 2.0. From this point of view, the RBA Central Europe fund might be charac-
terized as outstanding, while JIE Ilirika, KD Victoria, RBA Balanced, FIMA Equity,
ZB Euroaktiv, and ST Balanced might be characterized as 'pretty good'. As far as
the Sharpe ratio is considered, those seven funds have superior performance over its
benchmark. We find that rankings obtained by Sharpe and Treynor rules are not
the same, implying that funds are not well diversified. However, we also note that
the two funds with the largest Sharpe ratio also exhibit the largest values for Treynor
and Appraisal ratio.

From Table 4 we find that 11 of the 14 Jensen's a are positive, implying that
the overall fund performance is superior to the market index, CROBEX. Of these 11 po-
sitive estimates, only one is significant at the 5% level (RBA Central Europe). As a com-
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TABLE 4 Risk/Return Measures Calculated for Different Funds

Fund S T, IR a AR
RBA Ce 2.908 0314 2011 (2%‘3320)* 4,026
ILIRIKA JIE 1.608 0.748 0.144 ((1):;12;) 1.344
KD Vict 1504 0.406 0.048 (‘1):;22) 1.207
RBA BI 1.480 0.369 -0.210 (‘1):212) 1325
FIMA Eq 1.407 0.379 -0.917 «O)igﬁg) 0.452
ZBEu 1362 1.037 -0.949 ((1’:8;‘5‘) 0.983
STBI 1107 0.410 -0.627 (g:gfg) 0.628
ZBGl 0.929 0.251 -0.928 (g:g%) 0.176
ZBTr 0.733 0.566 -0.798 (gzggg) 0.462
STGl 0.516 0.290 -0.764 (8:(1) éi) 0.123
RBA Ac 0.429 0.522 -0.814 «O)ig?i) 0.248
HI - Gr 0.343 0.140 41,022 (:g:géf) 0247
ERSTE B 0.190 0.125 -1.004 (:8:(2)(1)(9)) -0.161
HI - BI 0.152 0.063 -1.091 (:g:gﬁg) -0.461
CROBEX 1.060 0.179 0 0 0

Note: Sharpe ratio S, Traynor ratio T, Information ratio IR, Jensens a, and Appraisal ratio AR. The bench-
mark market portfolio is the CROBEX index.

“* “ - Significant at the 5% level.

parison, Ippolito (1989), by analyzing 143 US mutual funds, showed that 127 out of
143 funds had alphas equal to zero, 12 had positive alphas and only for had negative
alphas.

In order to test the robustness of the results above, we additionally perform
some standard statistical tests. In Appendix 1 we report the Jarque-Bera statistic (JB)
to test normality; the Ljung-Box statistic is employed to identify correlations in er-
rors, the White test for heteroscedasticity in errors, the Dickey-Fuller test (DF) for
stationarity, and the Variance-ratio test is widely used to draw conclusions about
the random walk hypothesis. According to Grinblatt and Titman (1994) the Jensen
measure is biased if the fund and benchmark returns are not jointly normal or are
non-linear. In Appendix 1 we show that only for Ilirika JIE and RBA Bl normality
can be rejected. Note that these two funds are also characterized with the largest
kurtosis (see Table 3). Apart from these two funds, the Ljung-Box test cannot reject
the hypothesis of independence in the residual series. Applying the DF test from
Appendix 1, we conclude that in all cases we cannot reject stationarity. Applying
the White test, we conclude that heteroscedasticity is present only in the RBA BI
fund. According to Lo and MacKinley (1998) the random walk hypothesis can be
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rejected if the Variance-ratio test statistics are rejected for all analyzed lags q. We
find from the Table in Appendix 1 that the random walk hypothesis cannot be re-
jected for all funds.

4.2 Bosnian Mutual Funds

Next we analyze the performance of Bosnian investment funds. In Bosnia and
Herzegovina it is not easy or straightforward to incorporate funds. Firstly, the funds are
only allowed to invest in assets traded on the Sarajevo Stock Exchange (2006), which
rules out the ability to invest in non-liquid assets, such as property and private equity.
The possibility of investment in foreign markets is also ruled out. Secondly, the do-
mestic market itself is dominated by privatization investment funds (PIFs), financial
institutions and state-controlled companies. Access to companies that are not con-
trolled by the state appears to be dictated by PIFs. This leaves little space for mutual
funds in the company selection process.

In Table 5 we report their average monthly log-returns for the period from 1 Ap-
ril 2003 to 1 April 2006. As far as return is considered, for the three-year period among
funds we particularly point out CROBIH, BONUS, FORTUNA, and HERBOS, which
exhibit excellent performance. The average monthly log-return ranges from 2.6 % to
4.5 % (31 % to 54 % in annual terms), where the BIFX index has log-return equal to
3.3 %. Nevertheless, those excellent results for returns are followed by very high
standard deviation ranging on the monthly level between 10 % and 14 %. Only
HERBOS, FORTUNA and NAPRIJED have f value close to 1, if simple regression
is employed. Timing coefficients y in the Treynor-Mazuy model are estimated using
individual funds. Analysis of timing coefficients y shows that eight of the nine timing
coefficients y are negative.

To quantify the relation between risk and reward for bearing it, we calculate
different risk adjusted performances. In Table 6 we rank all the funds according to
the Sharpe rule where we find that three funds outperform the benchmark for the past
three-year period. We find a similar ranking according to the Treynor ratio with
deviations found for BOSFIN and PROPLUS. In Table 5 we see that these two funds
are characterized by smaller § values that explain larger values for the Treynor ratio.
From the values calculated for the Information ratio, we see that four funds exhibit
better performance than the benchmark, as far as return is concerned.

Results for the funds, reported in Table 6, indicate that eight of the nine a esti-
mates are positive, indicating that the managers might have had superior ability in mar-
ket stock selection. Of these eight positive estimates, one is significant at the 5% level.

In Appendix 2 we show that only for FORTUNA and MIGROUP normality
can be rejected. The Ljung-Box test cannot reject the hypothesis of independence in
the residual series for all PIFs. Applying the DF test from Appendix 2, we conclude
that in all cases we cannot reject stationarity. Applying the White test, we conclude
that heteroscedasticity is present only in BOSFIN PIF. We find from the Table in
Appendix 2 that the random walk hypothesis cannot be rejected for all PIFS.

4.3 Slovenian Mutual Funds

In Slovenia, the net inflows into the mutual funds managed by domestic ad-
ministrators dropped significantly in 2005 although the number of the funds in-
creased. Apart from the stronger presence of foreign mutual funds, another reason for
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TABLE 6 Risk/Return Measures Calculated for Different Investment Funds

Fund S Tn IR a AR
CROBIH 1.391 1.065 0.373 (10.53?95)* 1.018
BONUS 1.149 0.709 0.381 (?:g‘éi) 0.661
HERBOS 1.063 0.484 0.417 (8:25?2) 0.381
FORTUNA 0.983 0.426 0.283 (8:2‘1‘% 0.194
MIGROUP 0.851 0.391 -0.320 (8:828) 0.037
BOSFIN 0.771 0.891 -0.195 (8:;?13) 0.466
PROPLUS 0.746 1409 | -0.155 (%gg) 0.555
EUROFOND 0.702 0492 | -0.249 (8:%?) 0.187
NAPRIJED 0675 | 0321 | 04538 | 9900 | -0.195
BIFX 1.04 0.382 0 0 0

Note: Sharpe ratio S, , Traynor ratio T,, Information ratio /R, Jensen's a, and Appraisal ratio AR. For the bench-
mark market portfolio we use the BIFX index. CROBIX, BONUS, and FORTUNE provide more reward
per unite of risk, either variance or beta, than the benchmark.

“* * — Significant at the 5% level.

such dynamics was the domestic funds’ investment structure. A large part of this
consists of domestic securities, having mainly dropped in 2005. The data clearly
demonstrate the connection with the domestic stock market: in the time of the slow-
down on the Ljubljana stock exchange, the net flows into mutual funds with mainly
domestic investment changed in favor of net flows into mutual funds with mainly
foreign investment. Developments in recent years have shown that the Slovenian ca-
pital market does not follow the dynamics in the more developed foreign capital mar-
kets. The growth of mutual funds in the near future is therefore almost unpredic-
table.

The asset allocation of mutual funds shows that funds have tended to
diversify their portfolios in flavor of foreign securities. This strategy was due to the be-
havior of mutual fund managers, who dislike small and illiquid domestic capital mar-
kets with inelastic supply, which are unable to absorb additional funds without caus-
ing excessive price movements. The tendency to invest more in foreign securities
was further intensified by deregulation in 2004 and is not specific to Slovenia. Similar
strategies were observed in other new members of the EU (Estonia and the Czech
Republic).

In Slovenia the number of savers in mutual funds is now over 200,000. There
are a number of different products which are available: sector mutual funds, regional
mutual funds, index funds, etc. With a growing number of mutual funds one can re-
cognize a rising problem for managers of mutual funds, since they will have to increase
their efforts strongly if they want to hold market share. It seems that big suppliers with
more than ten funds and with broad a spectrum of investment possibilities will have
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TABLE 8 Risk/Return Measures Calculated for Different Funds

Fund S T IR a AR
RPMK 1528 | 0245 | 0013 (20_'70555)* 1.195
KDS 1466 | 0233 | 0049 (gé)gg)* 1.389
TGR 1381 | 0221 | -0478 (20_"?7376)* 1.059
NKS 1323 | 0218 | 0172 (g'fg11)* 1.262
NKD 1312 | 0200 | 0321 (g_fgg)* 1.312
KMG 1117 | 0474 | 0207 (gf;f)* 0.967
MLP 1102 | 0181 | -0.530 (20_'102272)* 0.849
zl 1028 | 0159 | 0.009 (?:ggg) 0.774
KMR 1014 | 04159 | o0.107 (?:gg;) 0.718
ABP 1002 | 0155 | -0.382 (?:%g) 0.719
PRA 0899 | 0373 | 0318 (?:;gg) 0.679
AWV 0893 | 0.167 | -0.156 (?:ﬁ)gg) 0.479
MXP 0799 | 0131 | -0.603 (g:gg% 0.274
KBH 0715 | 0262 | 0.188 (?:?ig) 0.456
SBI 0.769 | 0.161 0 0 0

Note: Sharpe ratio S, , Traynor ratio T, Information ratio IR , Jensen's a, and Appraisal ratio AR. Benchmark
market portfolio is SBI index.

“* “ — Significant at the 5% level.

In the last two years another convergence to developed markets emerged:
banks, led by NLB, Bank Austria and Raiffeisen Krekova bank, started to offer mu-
tual funds in an over-the-counter manner. This kind of marketing was a great success
which significantly affected market shares. The banks in Slovenia encouraged the for-
mation of a strong fund industry, as they had begun to see the fund business as
a complement to or substitute for their traditional deposit-taking activities.

The developments presented above are reflected in the results which are
reported in Tables 7 and &8 (data sample covers time period from 31/12/1999 to
31/08/2006). As far as return is considered, we find that seven Slovenian mutual
funds outperformed the SBI index for the period analyzed. R* values range from
0.113 to 0.819, implying that SBI20 does not fully explain the funds’ return. All values
of 8 are lower than one (less than 0.75) due to the fact that most of funds are 'balanced',
i.e. they allocate capital between stocks, bonds and cash. Table 7 further shows that
none of the timing coefficients y is significantly positive at the 5% level.
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From fourteen funds analyzed, ten of them are with a Sharp ratio larger than 1.
All funds exhibit positive Jensen's a indicating that the managers might have had
superior ability in market stock selection. For seven of them we find statistically
significant a. For other funds, the hypothesis that a is zero can not be rejected. We
find that rankings obtained by applying the Sharpe ratio, Treynor ratio, and the Ap-
praisal ratio are with few exceptions very similar, implying that the funds are very
well diversified.

These results show a different picture of the industry as it was expected in
the studies conducted before the slowdown appeared in 2005 (Jagric et al., 2004),
Jagric et al., 2005). We believe that, while a pull-back in this market is possible in
the near term, the long-term outlook for Slovenia is still very attractive. There are three
main drivers of growth: strong economic development and consumer growth, structural
improvements and relatively attractive valuations for this emerging market.

In Appendix 3 we show that for only four funds normality cannot be rejected.
This was expected due to the properties of the Slovenian stock market ((Podobnik et
al., 2006) and results in Appendix 3). The Ljung-Box test cannot reject the hypothesis
of independence in the residual series for all PIFs. Applying the DF test from Appen-
dix 3, we conclude that in all cases we cannot reject stationarity. Applying the White
test, we conclude that heteroscedasticity is present only in the KMG fund.

5. Conclusions

Stock market investment has been gradually increasing since the fall of so-
cialism in the newly industrialized countries of Central and Eastern Europe. As a repre-
sentative market, Poland was considered as the best worldwide stock market per-
former in 1993, while in 2003 The Wall Street Journal Europe ranked the Slovenian
Galileo mutual fund at the top of the 15 most successful open funds in the world,
indicating that money has been gradually moving from north to south.

Using time series of monthly log-returns, we analyzed the performance of mu-
tual funds in Croatia and Slovenia, and investment funds in Bosnia and Herzegovina.
There are several interesting properties which make these markets worth examining.
We provided some evidence for long memory for the Slovenian stock market. Ad-
ditionally, for all three markets high correlation can be identified between the funds’
returns. This is especially evident in the case of Slovenia, where almost all coef-
ficients are close to one.

In our analysis, the best performing funds are ranked on a risk-adjusted basis
just because the returns are equally important as the absolute value of return.
Applying the standard CAPM single index model and the quadratic Treynor and
Mazuy model, we analyzed the selection and timing abilities of these funds. It is
assumed that OLS errors can be used only if the residuals are independent and
identically distributed. We show that for most of the funds analyzed these two con-
ditions are fulfilled. Clearly, one may expect that more appropriate results would be
obtained if adjusted errors were employed using, for example, the Newey-West pro-
cedure. However, by applying the bootstrap method, we provide extremely robust
results also for cases where residuals do not fulfill the required conditions.

With rare exceptions, for all the markets we found no evidence of market
timing ability as Hendrics et al. (1993) previously found for US mutual funds. Nor
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did we find selection ability for any of the markets in general. The defensive
characteristic of the funds are due to beta values shown to be generally smaller than
one. One of the benefits of investment in mutual funds in this region is that most of
the funds are further diversified through investment in different markets of the region.

REFERENCES

Croatian National Bank (2006): http://www.hnb.hr.

Cumby R, Glen J (1990): Evaluating the performance of international mutual funds. Journal of
Finance, 45:497-521.

European Fund and Asset Management Association — EFAMA (2006): http://www.efama.org/.

Grinblatt M, Titman S (1994): A study of monthly Mutual Fund Returns and performance
evaluation techniques. Journal of Financial and Quanative Analysis, 29:419-444.

Hendricks D, Patel J, Zeckhauser R (1993): Hot hands in Mutual Funds: Short-run Persistence of
Relative Performance, 1974—-1988. Journal of Finance, 48(1):93-130.

Ippolito R (1989): Efficiency with Costly Information: A study of Mutual Fund Performance. Quar-
terly Journal of Economics, 104:1-23.

Jagric T, Kolanovic M, Podobnik B, Strasek S (2005): An example of emerging markets —
Slovenian mutual funds. Our Economy, 51(1/2):33-37.

Jagric T, Strasek S, Kolanovic M, Podobnik B (2004): The performance of Slovenian mutual funds.
Slovene studies, 26(1/2):81-92.

Jensen M (1968): The Performance of Mutual Fund in the period 1945-1964. Journal of Finance,
23:389-416.

Khorana A, Servaes H, Tufano P (2005): Explaining the size of mutual fund industry around the world.
Journal of Financial Economics, 78(1):145-185.

Krahnen JP, Schmid FA, Theissen E (2006): Mutual Fund Performance and Market Share:Evidence
from the German Market. CFS Working Paper, no. 6.

Lipper (2003): http://www.finance-on.net/files/2003-05-15/05-14-2003%20Balanced.

Lo AW, Mackinlay C (1988): Stock Market Prices Do Not Follow Random Walks: Evidence from
a Simple Specification Test. Review of Financial Studies, 1:41-66.

Otten R, Bams D (2002): European Mutual Fund Performance. European Financial Menagement,
8:75-101.

Podobnik B, Fu D, Jagric T, Grosse I, Stanley HE (2006): Fractionally integrated process for tran-
sition economics. Physica, A. [Print ed.], 362(2):465—470.

Sarajevo Stock Exchange (2006): http://www.sase.ba.
Sharpe W (1994): The Sharpe ratio. Journal of Portfolio Management, Fall, pp. 49-58.
Sirri ER, Tuffano P (1998): Costly search and mutual fund flows. Journal of Finance, 53(5):1589-1622.

Treynor J (1966): How to rate management investment funds. Harvard Business Review,
43(January-February):63-75.

Treynor J, Mazuy K (1966): Can Mutual Funds Outguess the Market? Harvard Business Review,
43(July-August):131-136.

Treynor JL, Ficher B (1973): How to use security analysis to improve portfolio selection. Journal of
Business, 46:66-86.

Zagreb Stock Exchange (2006): http://www.zse.hr/.

174 Finance a uvér - Czech Journal of Economics and Finance, 57,2007, no. 3-4



‘wopaaly Jo saaibap u yum palenbs-1yo e se pajnquisip ‘v be| je onsiels xog-bunfq ayy si (U)g7 '[9A3] %G 8y} 1e Jueaubis - , ., 8JON

¥0€0 18€°0 GL€0 G290 «EV0p- Yor's Glg¢e X39040
8010 8210 6810 «£€2°0 «LGT°9 810'} Z¥0°0 «£16°€E £66°L 1 az
6%2°0 61€0 60€°0 8270 +969' 7~ €62°0 z100 €5¢° L1 2100 19 gz
092°0 1810 09€°0 690 L0V 166°L G0L'0 goL°El Ll n3 gz
1110 eler A} €92°0 9570 FET Y- 909°0 G200 9lE'8l ¥€0°0 19 1S
z51°0 Gee0 162°0 +625°0 0007~ 1080 ¥€0°0 6L1°€T €25°¢ 19 1S
NeN 2990 29z'L 0860 0T 8Ll 16L°0 06,8 €EY'0 20 vay
¥82°0 0ve'0 LEY0 6290 FOL Y +990°2 ¥62°0 G90'S «8€1°2¢ 19 vay
GLL'O G010 +L02°0 +80€°0 +205°G" 6€8°0 GE0'0 8ey'ze 080} oV vay
€.€°0 1G€°0 G150 898°0 £99%°€- 2900 €000 S0.'8 8Ll PIA QM
€570 €82°0 6v7°0 958°0 WLYLT leT Y ¥82°0 19S'Y STl aIr v
0gL'0 €810 «£€2°0 +862°0 .622°9 6590 1200 0SY'LE 06} 19 - |H
1510 1120 892°0 +L1€0 «969°G- 0200 100°0 899'GZ 126°) I9-1H
6120 85¥°0 850 €58°0 9262 969°0 1€0°0 829t 12T b3 viNI4
9gL'0 910 0vZ'0 +LS2°0 ¥62°9 v€2°0 0100 +986°L€ €620 19 31543
(8=h) (9=h) (y=h) (z=h) ansiels
onysne)s Jsa) | osie)S 3SaL | dIISe)s 3oL | disne)s )so) snsnels 3sa) & ((u)g7) ousneis |  onsners
}S9) oljes-adsuenep 1s91 40 1S9} aYM oo xogrbun ear P

eljeol) Joj s)sa] |edlisiels | XIANIddV

175

Finance a uvér - Czech Journal of Economics and Finance, 57, 2007, no.3-4



"wopaal) Jo seaibsp u yum pasenbs-iyo e se painguisip ‘v ey je onsnels xog-bunfi ayy si (U)g7 "18As] %S 8y) je Jueoyiubis — , ,, ‘810N
€920 220 8L¥°0 0690 «€8Y ¥~ LeL vl «09€°8¢2 Xdlg
G820 €020 9Lv'0 9620 0.2~ 060 980°0 [44WA" €98°1 aNo4odn3
cLeo «LS1°0 «€L2°0 «99%°0 «€81°9- 10L°0 €000 866/l €0C'y a3rrddvN
6520 6610 «LG€0 «679°0 «€0S' ¥~ €00 1000 16981 801'¢ SN1dOodd
6¥72°0 6¥7¢°0 «C€0 ¢LL'0 «L19Y «709°9 €810 67,02 L0e'e NIdSO4d
L¥20 §82°0 L0¥'0 «045°0 «08C' ¥~ 8.0'S 4% 709'¥1L «¥6.°01 dNOYSIN
1120 8€2°0 «/8C°0 8610 *G6S ¥~ 8910 S00°0 2/8'8l <0789 VNNLHOA
912’0 «691°0 «GGE°0 1190 %9967~ €00 2000 cosel 1021 SOgy3H
[xA] «FEL0 424" 02,0 «VE8 V- 166°C €80°0 y19'v2 €00°C SNNo4
8920 Zveo «08€°0 4740 «G8Y ¥~ 1€9°0 8L0°0 ¥80°81 vee HIg0HO

(8=b) (9=b) (v =b) (z=b) onsnes (w)g7)
onsness 3sa| oispejs 3sal | onsneIsIsal | opspels 3sa) onsnels }sal & onsie)s onsie)s
15} 4a 159} 1se) ar pund
xog-6unfq
1S9} oljes-adueLiep 1S9} ajYyM
ejusog 104 sjsa| |edlysiie}s ¢ XIAN3IddV

Finance a Gvér - Czech Journal of Economics and Finance, 57,2007, no. 3-4

176



"wopaayy Jo sealbep U yum pasenbs-iyo e se painquisip ‘v Be| ye oisiiels xog-bun(q ayy s (U)gT "[oA8] %G 8y} Je Jueoubls — , ., ‘9JON
«681°0 «961°0 «G0€°0 MVANI] xG20°L- LLL0e 710°S 0cigs
«G/Z1L°0 xG02'0 «L€E0 «€6G°0 «1G9'2- €200 0000 §Ge0C 16G°¢ V4
«661°0 x¢02°0 x92€°0 «685°0 «EEV'L- v.Cv 6500 268'vC 99¢’L 4oL
«021°0 «80C°0 +90€°0 «687°0 «BYG L~ 0€S0 1000 9€9'/LL «GCr'6 MNDY
%8600 +€60°0 %GCL°0 *V6€°0 x921.°CL- 280 0L00 [AYA 74 9:99°¢¥ . vid
«LLL°0 xC€C'0 «6V€0 «90G°0 AT 8980 1100 £€68'¢C «€CL'6 SMN
«981L°0 «9€2°0 «65€°0 «9€G°0 «V¥6'9- 8910 6000 av8’le 118°L OMN
«951°0 «C91L°0 x042°0 «6.1°0 x£60'8- €900 10070 €8y 91 2590 dXIN
«8/21°0 «061°0 xLS€'0 %8190 «1C8'9- €6C'¢C 8200 61262 «L1L°0) dTN
«602°0 x82C°0 xLS€°0 <7190 «V11°9- 9040 6000 661'vC «/91'8 M
«/6L°0 «022°0 x95€°0 «12G°0 x€99'0- «¥0C'.L 6800 0.1'G2 «GLG'EE OINM
x§0C°0 %8220 «8L€0 £629°0 «09G°9- y6€'S 6900 1¥9'8¢C «081°0€ SaM
¥860°0 £G0L°0 «6C1°0 «S0¥°0 «L€6'CL- 120 6000 206’8l «86G°/81 HaM
«EVL0 «€61°0 «¥02°0 «BYY°0 «9V9'6- 1¥€0 000 €62°0¢ «8¥9'91 AV
«79L°0 «861°0 x8L€°0 «€0G°0 x96.1'L- €e0'y 0S0°0 ¥S0'LL «1C6'8 dav

(8 =b) (9=b) (v =b) (z=b) onsne)s Y (wg7)

alysne)s 1sal ol)sije)s 3sa| olysie)s 3sa) olysije)s 3sa] onsiels 1s91 onsne)s 3593 onspels
1s93 4d wo.ﬂ.w::j s 4ar pung
1S9} oljet-adueLIiep 1S9} aUYM

BIUBAO|S 10§ Ss)sa] |edlyslie}s € XIANIddV

177

Czech Journal of Economics and Finance, 57,2007, no. 3-4

aveér

Finance a



