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A comparative analysis of stock market volatility depending
on investment time horizon

Abstract

Introduction. It is of topical importance today to study the ratio between the returns and risk of the Ukrainian stock market
depending on the duration of the investment period. The relevant analysis should be conducted with regard to the markets of
European post-socialist countries that have common features of development.

Purpose. The purpose of the research is to define the influence of time factors on the returns and risk of financial assets through
the numbers of stock indices (Ukrainian PFTS index, Polish stock index WIG, Czech stock index PX), the analysis of volatility of
Ukrainian and European stock markets and the identification of patterns of their development.

Methods. To conduct the research, the authors use the analysis of dynamic series, statistical, structural analysis, comparative
analysis and correlation-and-regression analysis.

Results. In the article, a comparative analysis of the volatility of the Ukrainian and European stock markets was conducted based
on statistical research of temporal changes of stock indices. Their common development trends and differences, which can be
explained by the peculiarity and specificity of the Ukrainian stock market, are revealed. The results of the analysis show that,
with the increasing investment time horizon, the spread between maximum and minimum income returns is reduced, and the
minimal income return itself becomes extremely positive. As the research shows, the peculiarity of the Ukrainian stock market is
its significantly higher income return, which, however, is accompanied by a much higher risk, especially during the seven to nine
year investment period.

Conclusion. The Ukrainian stock market involves high risks, which does not make it attractive for conservative investors.
However, it is considered to be a very attractive investment destination for risky investors, especially for a medium-term period
of 7-12 years, since they may expect returns several times higher than at Polish and Czech markets under investigation.
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3axapkiH O. O.

OOKTOP €KOHOMIYHMX HayK, AOLEeHT, kadenpa diHaHciB i kpeauTy, CyMCbKuii aep>xaBHuii yHiBepcuTeT, Cymu, Ykpaina
3axapkiHa J1. C.

KaHOmaaT eKOHOMIYHUX HayK, AoLEeHT, kadeapa diHaHciB | kpeanTy, Cymcbkuin aep>xasHuin yHisepcuteT, Cymn, YkpaiHa
AHTOHIOK H. A.

KaHamaaT eKOHOMIYHUX HayK, AoLeHT, kadeapa diHaHciB | kpeanTy, Cymcbkuin aep>xasHuin yHisepcuteT, Cymn, YkpaiHa
BonatunbHicTb hOHAOBOIO PUHKY B 3a5€XXHOCTI Bifj 4aCOBOro ropu3oHTYy iHBECTYBaHHS: NOPIBHAIbHUIA aHani3'
AHoTauifi. CborofHi aktyansHocTi HabyBae noTpeba JOCNIOKEHHS CMIBBIAHOLIEHHS OOXIAHOCTI Ta PU3NKY iIHCTPYMEHTIB yKpaiH-
CbKOro (OHOOBOrO PUHKY B 3a/IeXKHOCTI Bif, TPMBAIOCTI TEPMiHY iHBECTYBaHHs. AHani3 AOUINbHO NMPOBOAUTMW, MOPIBHIOKYM
iHCTPYMEHTN YKpaiHCbKOro (hOHA0BOMO PUHKY 3 BigMOBIAHNMM iIHCTPYMEHTaMMW PUHKIB EBPOMNENCHKMX MOCTCOLianicTUYHNX KpaiH, Lo
MatoTb CMiNbHI pUCK Po3BUTKY. MeTOo [OCNIOKEHHS € BUSIBNIEHHS BNVBY YacoBuxX (hakTopiB Ha AOXiAHICTb Ta pU3UK iHaHCOBNX
aKTMBIB Yepes NMoKasHVKN (hOHAOBYX iHAEKCIB, aHani3 BONaTUIbHOCTI YKPaiHCbKOMo Ta EBPOMNENChKMX (DOHAOBUX PUHKIB, a TaKOX
BUSABNEHHS 3aKOHOMIPHOCTEN iX pO3BUTKY. Y pO60Ti BUKOPUCTAHO METOAW aHani3y QUHaMiYHNX PSAiB, CTaTUCTUHHOMO, CTPYKTYPHOrO,
NOPIBHANBHOIO, KOPENALiNHO-perpecinHoro aHaniay. Ha ocHOBi CTaTUCTUYHOIO OOCAIAKEHHA YacoBUX 3MiH (DOHAOBMX iHOEKCIB
NpoBeAeHO NOPIBHANBLHUI aHani3 BONATUILHOCTI YKPaiHCBLKOro Ta €BPONenchknx (hoHA0OBUX PUHKIB. BusiBneHo cninbHi TeHaeHLUil
X pO3BUTKY, @ TaKOX BiAMIHHOCTI, L0 MOSICHIOETLCS OCOBMMBICTIO Ta Crneumndikol YKpaiHCbkoro (hoHA0BOMO PUHKY. YKpaiHChKUiA
(HOHOOBUI PVHOK € 3HAYHO PU3MKOBUM, LLIO HEe pobuTb Oro NprBabnMBMM 11 KOHCEpBaTUBHKX iHBECTOpiB. BogHoyac gnsi
arpecrBHUX IHBECTOPIB, LLO CXMSIbHI A0 PU3NKY, YKPAIHCbKWI PUHOK € OCUTL NPUBabANBAM HanpPsIMOM iHBECTYBaHHS.

Knio4oBi cnoBa: (oHO0BWIN PUHOK; AOXIOQHICTb; PU3NK; (OHAOBI iIHAEKCH; YaCOBMWIN FOPU3OHT iHBECTYBaHHS; BONATWUIBHICTb.

' [loCnipKeHHs BUKOHAHO B pamMkax HaykoBo-gocnigHoi Temu Ne 0117U003922 «IHHOBaLilHI gpaiiBepy HauioHaNbHOI €KOHOMIYHOI 6e3neKn: CTPYKTypHe
MOZENOBaHHSA Ta NPOrHO3YyBaHHS»
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3axapkuH A. A.

[OKTOP 3KOHOMUYECKUX HayK, AOLEeHT, kadeapa chrHaHcoB 1 kpeguta, CyMCKIMIA roCyfapCTBEHHbIN YHUBEPCUTET, YKpanHa
3axapkuHa J1. C.

KaHauaaT 3KOHOMUYECKMX HayK, OOLEHT, kadegpa duHaHCoB 1 kpeaumTa, CyMCKWIA rocyapCTBEHHbIN YHUBEPCUTET, YKpanHa
AHTOHIOK H. A.

KaHauaaT 3KOHOMUYECKMX HayK, OOLEHT, kadeapa dunHaHCcoB 1 kpeamTa, CyMCKWI rocyaapCTBEHHbIN YHUBEPCUTET, YKpanHa
BonaTtunbHocTb (hOHAOBOIO PbiHKA B 3aBUCMMOCTM OT BPEMEHHOIO FOPM30HTa MUHBECTUPOBAHUS: CPaBHUTENbHbIN aHaNn3
AHHoTaumsa. CerofHsi ocobylo akTyanbHOCTb MPUOBPETAET HEOOXOAMMOCTb WCCNEAOBaHWNS COOTHOLUEHUS LOXOLHOCTU U
pucKa WMHCTPYMEHTOB YKPaMHCKOro (hOHOOBOro pbiHKa B 3aBMCUMOCTW OT MPOAOSIKUTENBHOCTM CPOKa WHBECTUPOBAHWS.
AHanns uenecoobpas3Ho NPoBOAWTL MyTeM CpPaBHEHUSI OCOOGEHHOCTEN WHCTPYMEHTOB YKPaWHCKOro (hOHAOBOrO pbiHKA U
COOTBETCTBYIOLUNX UHCTPYMEHTOB PbIHKOB €BPOMENCKNX MOCTCOLMANNCTUYECKNX CTPaH, UMELWMX obLLmMe YepTbl PasBUTUS.
Llenbto nccnepoBaHusi SBNSIETCA BbISIBIEHWE BNUSIHUS BPEMEHHbIX (hakTOPOB Ha [OXOOHOCTb M PUCK (PMHAHCOBbIX aKTUBOB
Yepes nokasaTenn GOHAOBbLIX MHOEKCOB, aHann3 BOAATUIIBHOCTM YKPANHCKOro U eBponencknx (hOHOOBbLIX PbIHKOB, a TakXe
BbISIBNIEHE 3aKOHOMEPHOCTEN X pa3BuTus. B paboTe cnonb3oBaHbl MeETOAb! aHaNM3a QUHaMUYeCcKX psgoB, CTaTUCTUYECKOro,
CTPYKTYPHOMO, CPaBHUTENBHOIO, KOPPENsLMOHHO-PErPECCUOHHOIO aHanm3a. Ha ocHoBe CTaTMCTUYecKOro uccnepoBaHust
BPEMEHHbBIX N3MEHEHNN (HOHOOBbLIX MHAEKCOB, NPOBEAEH CPABHUTESBHBIM aHANIN3 BONATUIbHOCTU YKPAUHCKOMO U €BPOMENCKNX
(hOHOOBbLIX PbLIHKOB. BbisiBNEeHbl MX o6lme TeHAEHUMW pasBUTUS U Pasnnyns, KOTopble OOBLSCHSIIOTCS OCOOEHHOCTLIO U
cneundmnKon yKpanHcKoro hoHOOBOMO pbiHKA. YKPaUHCKUA (hOHOO0BbLIN PbIHOK SBASETCA B 3HAYUTENBHOW CTEMNEHN PUCKOBbLIM,
4YTO He [enaeT ero npuBMeKaTenbHbIM ANS KOHCEepPBaTMBHbIX MHBECTOPOB. B TO >Xe Bpemsi ANl arpecCcuBHbIX WHBECTOPOB,
CKJIOHHBIX K PUCKY. YKPaUHCKUIA PbIHOK SIBASIETCS [OCTATOYHO NPUBEKaTeNbHbIM HanpaBieHNeM MHBECTUPOBaHMS.
KnioueBble cnoBa: (hOHOOBbLIM PbIHOK; AOXOLHOCTb; PUCK; (hOHOOBblE MHOEKCHI; BPEMEHHOW FOPW3OHT WHBECTUPOBAHWS;

BONATUNbHOCTb.

1. Introduction

Stock indexes, the change of which is a signal to investors
to make decisions about the purchase or sale of certain se-
curities, are among the main indicators that characterise the
state of the stock market. Today, the stock market in Ukraine
is characterised by considerable volatility and instability, cau-
sing investors to assume significant market risk. Focusing on
classical postulates of the risk and return ratio, most investors
prefer to use short-term (up to 5 years) financial tools, while
compensating higher returns for increased risk. At the same
time, more investors conclude about activating long-term in-
vestment, while modern financial science increasingly empha-
sises the need to consider the time factor of the investment
horizon, which significantly influences the risk of investing.
Thus, the influence of time factors on investment risks should
be studied via using Ukrainian stock indexes as a factual ba-
sis. Also, it is required to carry out a comparison with other
post-socialist countries as part of the research.

2. Brief Literature Review

An analysis of scientific literature shows that the issue of
time factor in assessing the risk and return ratio is considered
in the works by a number of foreign scholars. The first research
on this issue was made by H. Markowitz (1952) [1] and W. Shar-
pe (1970) [2], the classics of the theory of financial investment,
who laid the ground for a risk assessment methodology for va-
rious types of financial investment. Further on, the issue of time
factor in the risk assessment on different horizons of the in-
vestment duration was considered in the works by R. Merton
(1973) [3], S. Harvey (1991), D. Robertson, S. Wright (1998) [5],
R. Gibson (2002) [6], R. Ibbotson, P. Chen (2002) [7], A. Ang,
R. Hordrick, Y. Xing, X. Zhang (2004) [8], F. Nardari, J. Scruggs
(2005) [9]. The results of their research, made on the factual ba-
sis of the American stock market, showed that there are diffe-
rent interdependencies between returns and risks of financial
assets at different investment horizons which differ significant-
ly in terms of types of assets (stocks, bonds, treasury bills), as
well as duration of the investment horizon. The studies show
that with an increase of the investment horizon, the volatility
of stocks significantly decreases, making them more attractive
for investors as compared with bonds. The volatility of Euro-
pean stock markets was researched by B. Harrison, W. Moore
(2012) [10], D. Gjika, R. Horvath (2013) [11], J. Okici¢ (2014)
[12], A. Hepsag (2016) [13], B. Yavas and L. Dedi (2016) [14].

Similar studies were carried out by the Russian scientists
N. Berzon (2014) [15], A. Abramov, A. Radygin, M. Chernova
(2015) [16], A. Boyarsky (2016) [17]. They analysed the impact
of time factors on returns and risk in the stock market taking
the developing Russian, which in many respects similar to the
Ukrainian stock market, as an example and coming to diffe-
rent and sometimes opposite conclusions, about the invest-
ment attractiveness of various financial instruments.
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The Ukrainian scientists, who have significantly contribu-
ted to the development of the methodology and practice of
the related issue, are S. Lyashenko (2009) [18], L. Kostrach
(2012) [19], M. Shuba (2015) [20] and others. Based on statis-
tical data, the works by these scientists consider various as-
pects of development of the Ukrainian stock market, including
its volatility and problems of existence.

At the same time, studies on returns and investment risks
are intended to describe mainly the US and Russian stock
markets, whereas the Ukrainian stock market with all its pecu-
liarities and features has been underresearched.

3. The purpose of the article is to define the impact of
time factors on the returns and risk of financial assets through
the numbers of stock indices and study of volatility of the
Ukrainian stock market in comparison with the stock markets
of post-socialist European countries.

4. Results

Indicators of the modern stock market in Ukraine and
most post-socialist European countries are certain financial
indices that reflect the dynamics of changes in stock quotes
on the stock exchanges. In Ukraine, as well as in most post-
socialist countries, a stock market began to emerge in the
mid-1990s. Today, it is represented by stock exchanges such
as JSC Stock Exchange, JSC Ukrainian Stock Exchange,
JSC FB Perspektyva and PJSC INNEX Stock exchange. The
main development indicator of the Ukrainian securities market
recognised in our state as well as abroad is the PFTS index.
Since 1 October 1997, it has been calculated on the basis of
prices of the most liquid shares of PFTS [21].

As a comparison, the Polish stock index WIG [22] was
used in the research. It is the first stock index to have been
calculated since 16 April 1991 and used to cover all the com-
panies in the Warsaw Stock Exchange (WSE) Main list, which
meet the criteria for participation in the indexes. The Czech
PX index [23] was also used. It is an official price index of the
Prague Stock Exchange and represents the price index with
a significant rate of the liquid shares. The starting point of the
calculation was 1 October 1997. At this time horizon, the re-
search on the market volatility change was conducted with re-
gard to the following investment intervals: 1, 3, 6, 9 months
and 1 ... 19 years. While analysing returns on the investment
intervals, we used an exponential sliding average with one-
month successive offset. Such research methods were cho-
sen in view of a similar approach described in the works by
N. Berzon [24], A. Boyarsky [17] and other scholars.

Due to a rather short period of existence of the Ukrainian,
Polish and Czech stock markets, the analysis was conducted on
the basis of the monthly returns data calculated by the formula:

r, == 1) 0, (1)
Iyt



where 7, is monthly returns over
the i period;

I, is the value of the relevant
stock index at the beginning of the
investment period;

Tab. 1: Indices of average monthly returns on the stock markets
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at different investment time horizons, %

I, is the value of the relevant

stock index at the end of the invest-

ment period;

t is the number of months to

make the investment period.
An established risk-measure-

ment indicator was used to assess

the investment risk: standard devia-

tion is o, which is calculated on the

basis of the variance ratio by the fol-

lowing formulas [24]:

where 7 is average monthly re-

turns over the i period;

n is the number of observations

in the sampling.

Table 1 and Figures 1-4 show
the indices of maximum, minimum
and average returns and the indices
of standard deviations for different time
horizons of investment for the Ukrainian,
Polish and Czech stock markets.

Table 1 and Figures 1-3 show that an
increase in the minimum average monthly
return with an increase in the investment
horizon is characteristic for all the stock
markets. Besides, it becomes positive at
the turn of 11-13 years, which suggests a
gradual decrease in the net risk for an in-
vestor. The Polish and Czech stock mar-
kets are also characterised by a gradual
decrease in the spread between the ma-
Ximum and minimum returns, which even-
tually becomes less than 1%.

In general, the behaviour of return in-
dices in the Polish and Czech stock mar-
kets is very similar. The same can be said
about risk (Figure 4), which decreases
with an increase of the investment period.
In this case, the study of the shift trend
in standard deviation (risk) shows a rather
high value of the approximation index R?
for the obtained equations, which shows
their reliability.

A slightly different situation is ob-
served in the Ukrainian stock market
(Figure 1), where the shift of spread bet-
ween the maximum and minimum returns
is unsustainable. If the value of the mini-
mum return is close to that of other Euro-
pean markets, then the value of maximum
return is characterised by very high vo-
latility, which leads to an increase in the
risk of investing. According to the results
of the research, the highest return is typi-
cal for the seven to nine year investment
period with the risk value for the period
being also at its maximum, which in ge-
neral proves the postulates of the theories
of profitability and risk ratio. An interes-
ting feature of the Ukrainian stock mar-
ket is also the highest value of the mini-
mum return (1.3-1.5% per month, ran-
ging from 15.6% to 18% per year at the
turn of 14-17 years, with further decrease.
This suggests long-term investment pros-
pects for conservative investors.

Investment PFTS Index (Ukraine) Index WIG (Poland PX Index (Czech Republic)
horizon Max. Min. [Average c Max. Min. |Average| o Max. Min. |Average| o
1 month 49.49 |-33.19| 1.13 11.85] 24.32 |-24.69| 0.75 6.64 | 21.66 |-27.04| 0.49 [6.80
3 months 35.71 [-20.49| 1.50 8.70 | 15.55 |-11.40| 0.83 4.17 | 17.44 |-14.19| 0.55 [4.08
6 months 24.94 |-11.75| 1.87 | 7.03 | 11.95| -7.69 0.87 [3.09]13.89|-9.44| 0.58 |3.02
9 months 20.13 | -8.55| 2.16 | 6.27 | 9.26 | -5.83 0.86 |2.60| 8.39 | -6.91 0.59 [2.50
1 year 26.13 | -6.85 | 2.44 | 6.18 | 6.59 | -4.55 0.86 |2.30| 7.77 | -4.85 0.61 [2.29
2 years 21.96 | -3.02 2.87 5.58 | 5.57 | -2.45 0.91 1.77 | 6.55 | -2.50 0.71 1.94
3 years 20.25[-1.98 | 3.32 | 6.07 | 5.75 | -1.18 092 [1.60| 6.47 | -1.64 | 0.78 |1.99
4 years 36.00 | -1.37 4.39 8.19 | 6.53 | -0.81 1.02 1.64| 7.08 | -1.11 0.90 |2.00
5 years 34.10 | -1.31| 5.27 |8.63 | 6.35 | -0.68 1.12 |1.55| 5.92 | -0.89 0.97 [1.85
6 years 38.22 | -1.08 | 6.27 | 8.88 | 5.95 | -0.47 1.12 [1.23 | 6.22 | -0.73 0.98 [1.64
7 years 27.25|-0.87 | 7.00 |8.15 | 3.27 | -0.28 1.13 ]0.92| 4.37 | -0.59 0.97 [1.37
8 years 46.07 | -0.82 | 8.41 [11.19| 3.56 | -0.19 1.19 |0.97 | 3.94 | -0.52 0.92 [1.22
9 years 62.18 | -074 8.85 |12.85| 4.07 | -0.31 1.16 [ 0.94 | 3.90 | -0.51 0.83 [1.14
10 years 17.65| -0.61 | 6.42 5.77 | 2.40 | -0.09 1.08 |0.65| 2.43 | -0.38 | 0.69 |0.77
11 years 38.97[-0.29 | 6.78 |8.16 | 2.21 | 0.21 1.12 | 0.54| 1.85 | -0.31 0.62 |0.55
12 years 41.88 | -0.13 7.47 9.54 | 2.33 0.58 1.26 0.50 | 1.87 | -0.16 0.69 10.47
13 years 20.14 | 0.54 5.85 5.10 | 2.24 | 0.70 1.29 |0.36| 1.32 | 0.11 0.68 [0.30
14 years 11.09 | 1.50 4.29 2.29 | 1.97 | 0.68 1.31 |0.33| 1.21 | 0.32 0.66 |0.21
15 years 11.24 | 1.33 4.13 2.84 | 2.12 0.74 1.27 0.32 | 1.10 0.27 0.63 |0.16
16 years 12.67 | 1.03 4.26 | 3.33 | 1.95 | 0.52 1.20 |0.37| 0.98 | 0.20 0.57 ]0.20
17 years 7.23 1.59 3.55 1.53 | 1.64 0.77 1.10 0.21 | 0.86 0.25 0.51 |0.16
18 years 6.64 | 0.84 3.43 2.20 | 1.61 | 0.78 1.13 |0.27| 0.89 | 0.35 0.52 |0.14
19 years 3.19 | 0.61 1.53 | 0.79 | 1.23 | 0.75 1.07 |0.15| 0.54 | 0.28 0.42 |0.07

Source: Compiled by the authors

Fig. 1: Indices of the monthly return of the Ukrainian stock market depending
on the investment horizon
Source: Compiled by the authors

Fig. 2: Indices of the monthly return of the Polish stock market depending on the
investment horizon
Source: Compiled by the authors
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5. Conclusion

The research confirms the decrease of
volatility of the stock market when increa-
sing the investment horizon. However, this
is more typical of stable European mar-
kets. As for the Ukrainian stock market,
it can be noted that it has some specific
features, which is revealed in much grea-
ter volatility, especially for short and me-
dium terms and conditioned by high sen-
sitivity and low resistance to the influence
of external and internal factors (political
instability, financial crises, etc.), which in
turn reflects the general state of affairs in
the real sector of the economy. Naturally,
this does not make it attractive for con-
servative investors. At the same time, the
Ukrainian stock market turns out to be a
very attractive investment destination for
aggressive risky investors, especially for

Fig. 3: Indices of the monthly return of the Czech stock market depending on the a medium-term period (7-12 years), since
investment horizon the returns are several times higher than
Source: Compiled by the authors those of Polish and Czech markets.

Fig. 4: Indices of stock market risk depending on the investment horizon Indices of stock market risk depending
on the investment horizon
Source: Compiled by the authors
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