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1 INTRODUCTION

Information and Communication Technologies (ICTaypla crucial role in
business development and help companies becomgetitire, what is essential
for surviving turbulent market conditions we facewadays. United Nations
Development Programme (UNDP) characterized ICT basscally information-
handling tools, a varied set of goods, applicatiand services that are used to
produce, store, process, distribute and exchanfggmation. This definition
contains a wide range of tools, all implementedhvilie aim to increase the
efficiency of processes, and acting as a resounrcddcision making in different
areas, e.g. relations among businesses (Jankew®kid2012) or within internal
planning (Gavurova, 2011, 2012). There is a nunobetudies dedicated to the
topic ICT adoption impact on firms’ performance.nfdst all studies were
realized within developing and developed count(feshreyer, 2000; Van Reen
et al., 2010; Brynjolfsson and Yang, 1996; OECD)3@0ommiting the transition
economies. However, small number of studies makevatence of ICT adoption
impact on companies” performance in transition eouas, supporting the
thesis of the importantance of ICT as a tool fosibess development and
increasing of competitiveness and performance (aedind Tk, 2010; Dotak
and Delina, 2011; Roztocki and Weistroffer, 2008).

The transition economy can be defined as the ecgnira process of a moving
from a centrally planned to a driven market econdikgyame-Marsch, 2011).
The pre-1989 socialist countries of Central andté&asEurope, isolated from
other parts of the world, may serve as a good elesrgf such economies. All
segments of their international economic coopemationcluding trade,

investment and technology flows, were predominantigupied with intra-Soviet
bloc (Mrak, 2000). When shifting from centrally pteed to a market driven
economy the former state-owned companies chandgedhe companies owned
by individuals, had to overcome the lack of capéiadl technology in order to get
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competitive when comparing them to companies frawetbped countries. It is
obvious that in this shifting process, foreign istveent played very important
role. Therefore many privatizations and restrudizatons of large state-owned
companies by multinational companies took place. ths result, these
privatizations increased the export performance lralight needed financial
capital, know-how and technology to these regioReréncikova, 1997).
Consequently, not merely financial capital, bubdST investments have been
identified as a very important tool of progressthis process as they have a
signigicant impact on performance of companies {aaft al., 2012), (Delina et
al., 2013).

When assessing the impact of ICT on companies opaence, different
variables may serve as performance indicator. is skudy the stock market
performance approach was used.The purpose oftiiy is to show evidence
of stock market reaction to ICT investment in thceesen transition economies:
Czech Republic, Hungary and Slovakia. This studipfes the study conducted
by Dobija et al. (2012) and Delina et al. (2013udy by Dobija et al. (2012)
investigated stock market reaction to IT investmamhouncements in Poland.
On the other hand, study conducted by Delina e{24113) investigated stock
market reaction to IT investment announcements zec8@ Republic, Hungary
and Slovakia as a whole region, not studying tlfiier@inces among these three
contries. In this study, each of the chosen tremmtonomies from ‘Visegrad’
region will be investigated separately with the aomunderstand similarities and
differences among them.

2 METHODOLOGY

The approach used in this study is based on thiei&ff Market Hypothesis
developed by Eugen Fama (1960). Fama claims tegbribes of financial assets
reflect all relevant market information. Therefqméces in average are accurate,
which means that financial markets are efficierar@dér, 2010).

To assess the corporate dealings from an invespaitst of view we used the
approach of unexpected changes in stock pricesedamgnize whether there are
unexpected changes in stock prices as a conseqaétite event, the concept of
abnormal returns (ARS), or excess returns, is contynosed (Peterson, 1989),
(Henderson, 1990). This concept is based on the @t@nary least squares)
model, suggested by Fama, Fisher, Jensen and1®69]) in their study of stock
splits:

Rt = a; + BiRpe + pye fort =1,2,..T 1)
where
R/, = Return on security i for period t;

R,,: = Return on market index for period t;
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a; = Intercept;

B = Slope coefficient;

u; = Disturbance term; and

T = Number of periods in the estimation period.

Then the excess return (also referred to as theratal stock return or the
prediction error) for an individual security forgaven period is the difference
between the observed return for that period ancexpected or predicted return
for that period:

ARy = Ry — Ry (2)

To reflect statistical error in the determinatiohexpected returns the analysis
requires the standardisation of abnormal returns:

— ARt
SARy = 3t 3)
where
SD;,= standard deviation of residual returns for conygan period t.

Finally, to assess the stock price reaction fornifigance, cumulative
standardized abnormal returns (CSARs) and Z-valre af particular event
window have been used:

SAR;;

R o 17)
CSAR; = 2i=t1 —m 4)
¥N CSAR
7 ===t 1\/N 2 (5)
where

N = number of events.

If Z value is higher than 2.575, reaction is sigraiht at 1% level (***). Z-value
ranging from 1.96 to 2.575 indicates significant&% level (**), from 1.645 to
1.96 indicates significance at 10% level (*) and Zevalue lower than 1.645 the
results are not significant.

In the literature there is no evidence, of how madays the estimation period
should consist of, but it should be in range frotnté 250 days. In order to
compare our results to those from study by Dobijaale (2012), the same
estimation period starting 270 days before evedingn20 days after the event
has been used.
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Event window used

The previous studies used short event window coimigitwo or three day period
(Peterson, 1989). As pointed by Dobija et al. (90fl2 transition economies

longer event window should be used as significastilts were found also in a
window containing 20 days before and 5 days afterannouncement. In this
study four event windows have been used. Two daydew containing day

before announcement and announcement day [-1,@e tlay window starting

day before and ending day after the announcemént]{-21 event window

ranging from 15 days before to 5 days after eveli,b] and the longest 26 days
window starting 20 days before the event and endingays after this event
[-20,5]. For all event windows research hypothdsase been tested.

Research Hypotheses

As this study followed the study conducted by Dalgf al. (2012) and Delina et
al. (2013), the same hypotheses were used (H1-Hfese hypotheses are based
on an explanatory model that was used by RoztooHi Weistroffer (2009).
Furthermore we added two new hypotheses (H6, H7):

H1:. The stock market will react more positively to TICinvestment
announcements when the system is acquired fronolaalgllarge vendor, as
compared to a small, local vendor.

H2: The stock market will react more positively tonaancements of ICT
investments when the investments are announcedrbpanies with high beta
value, as compared to similar announcements by aaimap with low beta value.

H3: The stock market will react more positively to TICinvestment
announcements conducted during a bull market, anpesed with similar
investments under descending market or bear madkeditions.

H4: The stock market will react more positively tananncements of completed
ICT investments, than to announcements of planmegeqgts or projects in-
progress.

H5: There will be a difference in stock market reactiwhen the investment is
announced in local language and targeted at exgssihareholders, as compared
to announcements made in English and targetingadlptospective investors.

H6: The stock market will react more positively tal'l{bvestment announcement
before crisis arose as compared to similar annoumaat in after crisis time.

Financial crisis that started in year 2008 hasiggmtly influenced stock market
performance, in the wake of the collapse of LehrBasthers the stock market
reacted sharply around the globe (Senbet and Ga006,; Becchetti and Ciretti,
2011). In consideration of influence of an econormycle we assume more
positive reaction to ICT investment in time beforesis started as a consequence
of a pessimistic perceives during after crisis 8me
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H7: The stock market will react more positively to TICinvestment
announcement, when the announcements are madentyyanges traded on a
stock exchange for more than ten years, as comparsinilar announcements
made by companies traded on a stock exchangedstian ten years.

Trust into company and their future performancerafated to company’s length
of existence or trade on a stock exchange. Compawieich run a business on
the market or are traded on stock exchange fongelotime, are perceived as the
more trustworthy. Supporting this psychologicaketf we claim, that companies
traded for more than ten years will react more tpady to ICT investment
announcement.

Data

Data sample consisted of the announcements fronyehe 1998 to 2013. The
latest announcement is from February 2013, as cataction was finished in
March 2013. The similar data sample as in studyDbiina et al. (2013) have
been used. In Czech Republic 46 announcementsmgaty 40 and in Slovakia
only 9 announcements were found.

3 RESULTS

Case of Hungary

When we look at the whole sample, not dividingntbisubsamples (Table 1), we
can find positive significant reaction in threefofir event window. That means,
that in Hungary, companies traded on a Budapesk gxchange react positively
to ICT investment announcement. The role of ICTinighese companies was
confirmed as an announcement related to ICT investns followed by increase
of their stock prices. Additionally, we have diviléhe whole sample into
subsamples related to hypothesis we postulated.

Regardinghypothesis 1where the impact of ICT announcement according to
type of vendor tested, the positive significantctiea for global vendorin [-20,5]
event window was found.

In hypothesis 2we tested how beta factor of companies affectsr¢hetion to
ICT investment. The significant positive reactiar the companies with beta
factor higher than 0,9 for event window containitfy days before and 5 days
after the event was showed.

To analysehypothesis 3we divided whole sample into three subsamples
according to market conditions: bull, bear and deding market. To define the
market conditions, stock market indexes have bsed.u~or Czech Republic we
used PX index, for Hungary BUX and for Slovakia SAdex. Bull market was
defined as a market of rising index by more tha% 2y longer than 2 months,
bear market - vice versa. By descending marketntheket with failing indexes
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up to 20% of their last peak value. In Hungarianrneeny we found significant
positive reaction almost for each event window,egtdhe window containing
day before and day of ICT investment announcement.

When testinghypothesis dinvestments in progress/future showed signifieanc
for one event window. Possible explanation for tresult could be that in
companies with ICT investment in progress or futureestment, there is a
positive investors’ expectation from that make ktpdces move up. Investors
assume the increase of the stock prices when netetigee announcement related
to completition of ICT investment and buy stockdobe ICT investment is
completed pushing the stock prices up.

In hypothesis %ve claimed that reaction to ICT investment is muositive when
announcement is published in a local language. Jtaiement was supported in
two event windows.

Additionally we have added and tested 2 new hymmbeln the first one,

hypothesis pwe tested the impact of length of trade on stoekket reaction to

ICT investments announcements. As the cut-off Vugeused 10 years length of
trade. Companies that are being traded on a steckaage for more than 10
years showed positive significant reaction to I@Vestment announcement in
three event window.

The last tested hypothestsypothesis is related to the influence of crisis that
started in year 2008. In this hypothesis we claimat stock market will react
more positively to ICT announcement announced lefarisis arose. This
statement is related to hypothesis 3 taking intmant the fact, that after crisis
all stock indexes declined and we could identifaromarket on each market and
pessimistic moods. However, the results were ssinyi We found positive
significance for the announcement released afisisciOne possible explanation
could be, that after the crisis, each developménbmpany, even the small one,
can be perceived by investors as a sign that compann good financial
situation and is able to finance investments arghtrgrow in the future.
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Table 1 — Summary of results from Hungary

Sample/subsample [:20.5] [15.5] [L.1] [1.0]

N CSAR z N CSAR z N CSAR z N CSAR Z
full sample 40 0.448 2.830*** 40 0.351 2.220** 40 0.415 2.623** 40 0.209 1.32
breakdown by vendor
local 2 -0.023 -0.033 2 0.115 0.163 2 0.489 0.692 2 0439 0621
global 23 1.308 1.749* 23 1.235 1.386 23 1.115 0.784 23 1.064 0.530
breakdown by company
beta< 0,9 18 0.4061.720* 18 0.296 1.254 18 0.438 1.858* 18 0.112 0.47
beta>= 0,9 22 0.4822.260** 22 0.397 1.860* 22 0.396 1.856* 22 0.288 1.35%
breakdown by market
conditions
bull 35 0.445 2.635** 35 0.363 2.147** 35 0.396 2.343* 35 0.186 1.10
descending 3 0.256 0.444 3 0.188 0326 3 0.778 1.347 3 0.3683D.6
bear 2 0.773 1.094 2 0390 0551 2 0.196 0.277 2 0.368 (.521
breakdown by investment
status
in-progress/future 6 0.9712.378** 6 0.915 2.242** 6 0.940 2.303* 6 0.487 1.1993
completed 33 0.3311.902* 33 0.217 1.244 33 0.333 1.911* 33 0.168 0.96
breakdown by announcement
language
english 5 0.700 1.565 5 0.530 1.185 5 1.140 2.549** 5 0.455 1.011
local 34 0.390 2.272** 34 0.294 1.713* 34 0.321 1.873* 34 0.182 1.06%
breakdown by length of trade
less than 10 years 10 0.211 0.668 10 0.179 0.565 10 0.343 841.0 10 0.022 0.069
more than 10 years 29 0.552.869*** 29 0.397 2.139** 29 0.443 2.385** 29 0.281 151
breakdown by crisis
before crisis 5 0.219 0.489 5 0.2454 05487 5 0.829 1.853* 5 0.160 0.374
after crisis 35 0.4802.841*** 35 0.36622.167** 35 0.356 2.104** 35 0.214 1.26

Case of Czech Republic

When we look at the results of companies in CzeepuRlic, we can see only
negative significant reactions and these are mklteonly two event windows
[-20, 5], [-15, 5]. Positive reaction, shown in th@ble 2, is not significant.
Negative significant reaction has been found in tmeed event windows in
different samples - in a whole sample, in compamiaging beta factor lower
than 0.9, that acquired system from a global vendloat announced ICT
investment during descending market or after cissssted up, that announced
ICT investment in local language and also for comme with completed ICT
investments or for companies traded less than a@syénteresting thing is, that
for the Czech Republic in almost each postulatqubthesis, we did not confirm
hypothesis in expected possitive way. That meaesdm not find any positive
significant reaction for a category in subsampleit e found negative
significant reaction for the other category withilre same subsample (except
hypothesis 4 and 5). In regard to these resultsaveclaim, that stock market
performance of Czech publicly traded companiestsegather negative to ICT
investment announcements under disadvantageoustioasdas compare to
positive reaction under auspicious conditions. Tasclusion counts almost for
all hypothesis we tested, except hypothesis 4, evlveg didn’'t confirm that
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announcements of completed ICT investment will cffehe stock market

reaction more positively in contrast to announcesiasi ICT investments in

progress or future investments. This confirmedfitndings from Hungary.

Also hypothesis 5 wasn't supported, as we didmitlfany positive reaction to

ICT investments released in a local language. Tiesgns that investors perceive
more positively the announcements released in &mgiin contrast to local

language.

Table 2 — Summary of results from Czech Republic

Sample/subsample [-20.5] [15.5] [11] [1.0]

N CSAR z N CSAR z N CSAR z N CSAR z
full sample 46 -0.356 -2.415** 46 -0.33 -2.241** 46 0.015 0.102 46 -0.059 -0.40P
breakdown by vendor
local 5 -0.668 -1.493 5 -0471 -1.053 5 0533 1192 5 0.444 92.9
global 15 0.455 -1.995** 15 0.516 -1.741* 15 0.762 -0.724 15 0.566 -1.53}f
breakdown by company
beta< 0,9 22 -0.691-3.239*** 22 -0.655 -3.071** 22 -0.088 -0.411 22 -0.108 -0.504
beta>= 0,9 24 -0.049 -0.242 24 -0.033 -0.163 24 0.109 0.53% -®015 -0.074
breakdown by market
conditions
bull 30 -0.177 -0.97 30 -0.191 -1.045 30 0.041 0.225 30 -0.153.837
descending 10 -0.751-2.374** 10 -0.652 -2.060** 10 -0.121 -0.382 10 0.027 0.085
bear 6 -0.593 -1.452 6 -0.494 -1.209 6 0111 0.272 6 0.265 80.64
breakdown by investment
status
in-progress/future 11 -0.38 -1.259 11 -0.281 -0.932 11 08.2-0.681 11 -0.313 -1.039
completed 35 -0.349 -2.063** 35 -0.346 -2.047** 35 0.084 0.499 35 0.021 0.122
breakdown by announcement
language
english 11 0.061 0.201 11 0.014 0.045 11 0.07 0.234 11 -0.10839-
local 16 -0.786 -3.143*** 16 -0.761 -3.045*** 16 0.052 0.207 16 0.113 0.45
breakdown by length of trade
less than 10 years 12 -0.5421.877* 12 -0.661 -2.291** 12 -0.034 -0.118 12 -0.025 -0.08
more than 10 years 34 -0.2911.694* 34 -0.214 -1.246 34 0.032 0.189 34 -0.071 -0.416
breakdown by crisis
before crisis 6 0.442 1.082 6 0.208 0.508 6 0.2369 0.58 6 50.1D.282
after crisis 40 -0.476 -3.008*** 40 -0.411 -2.600*** 40 -0.0183 -0.116 40 -0.085 -0.54

Case of Slovakia

As we can see in Table 3, none of results werdfgignt in Slovakia neither for
a whole sample, nor for subsample broken by veri8leta factor higher than 0.9
was positively significant for the event window taining day before and day
after the announcement. Beta factor lower thanw8 found to be negatively
significant for the window starting 20 days befeseent and ending 5 days after
it. For the same event window, negative signifieaint descending market and
English language of the announcements can be Asem.sample from Slovakia
contained only 9 announcement there were no aneougat of completed ICT
investments. Also in the other subsamples there yest a few announcements
released. Negative significant reaction, which viagnd in Slovak sample,
confirmed the results from Czech Republic.
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Table 3 — Summary of results from Slovakia

Sample/subsample [-20.5] [155] [1.1] [1.0]

N CSAR Z N CSAR Z N CSAR Z N CSAR Z
full sample 9 -0.267 -0.801 9 0.081 0.244 9 0457 137 9 0.158 0.473
breakdown by vendor
local 2 0.175 0.248 2 -0.001 -0.002 2 0.591 0.836 2 -0.351 9G4
global 2 0.979 0.663 2 0919 0535 2 1.058 0.83 2 0.991 0.p87
breakdown by company
beta< 0,9 5 -0.8441.887* 5 -0.028 -0.062 5 0.091 0.204 5 -0.029 -0.065
beta>=0,9 4 0.454 0.909 4 0.218 0.435 4 0.914828* 4 0.392 0.783
breakdown by market
conditions
bull 3 -0.06 -0.103 3 -0.27 -0.468 3 0.71 1.229 3 0.05 0.087
descending 2 -2.7853.938** 2 -0.732 -1.035 2 -0.1 -0.142 2 -0.128 -0.181
bear 4 0.836 1.672 4 0.751 1503 4 0546 1.091 4 0.381 0J762
breakdown by investment
status
in-progress/future 0 - - 0 - -0 - -0 - -
completed 5 -0.464 -1.038 5 0.291 0.652 5 043 0.96 5 0.008 170(0
breakdown by announcement
language
english 2 -1.556-2.120* 2 0.494 0.698 2 0531 0.751 2 -0.148 -0.209
local 3 0.263 0.456 3 0.156 0.271 3 0.362 0.626 3 0.111 0.193
breakdown by length of trade
less than 10 years 3 -0.642 -1.112 3 -0.798 -1.382 3 0.2238 0.3 -0.151 -0.262
more than 10 years 6 -0.079 -0.195 6 0521 1.276 6 0.575091.4 0.312 0.765
breakdown by crisis
before crisis 5 -0.392 -0.876 5 -0.583 -1.304 5 0.575 1.2860.b867 0.15
after crisis 4 -0.111 -0.223 4 0.912.824* 4 0.309 0.617 4 0.271 0.54p

Comparison of 'Visegrad’ countries

According to results, we can provide the comparisbhypotheses confirmation
in four transition economies forming Visegrad: QzeRepublic, Hungary,
Poland and Slovakia. To support hypothesis of &gt reaction to
announcements, the occurence in at least thre¢ ewatiows was needed. When
significance has been shown in one or two winddwspothesis was supported
only partially. As can be seen in Table 4, “gloahdors” announcements were
significance only in Poland and partially in Hungathough the result was
limited to only one event window. Two other couasrisamples didn’'t support
these findings. Beta factor was significant in QedRepublic and Slovakia,
eventhough just partially. Unlike the study by Dalet al. (2012), in our study,
market conditions showed significance in Hungard grartially in Czech
Republic and Slovakia. On the other hand in Dokijaal. (2012), the partial
significance for completed ICT investments has Heend, whereas in other tree
countries we cannot confirm that. The languagenobancement was significant
for each country except Czech Republic. Lengthrade and crisis didn’'t show
any significance only in Slovakia.
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Table 4 — Comparison of results in countries oeyrad

Hypothesis P?)lllzr?gr(tlggtl)ir}a Supported in Supported in_ Supporte_d in
Hungary Czech Republic Slovakia
study)
1 Yes Partially No No
2 No No Partially Partially
3 No Yes Partially Partially
4 Partially No No No
5 Partially Partially No Partially
6 - Yes Partially No
7 Partially Partially No

4 CONCLUSION

The results of investigation related to the impaaft ICT investment

announcement to stock market reaction in threesitian economies: Czech
Republic, Hungary and Slovakia and their comparisothe results of study by
Dobija et al. (2012) highlight some similarities one hand, but also point out
some differences on the other hand. When we cordpstely by Dobija et al.

(2012) with our results, the closest to Polish Itssare the ones from Hungary.
On the other hand, other two Visegrad countriegcBZRepublic and Slovakia,
provides similar results as well, although they arecontrast to Polish and
Hungarian. This conclusion is not surprising whee teke into account that
Czech republic and Slovakia used to form commomugu Czechoslovakia.

These differences and similarities among the ttemscountries already existed
before the transition started as a consequenceistdrical background. For
example in Hungary and Poland, private ownershig alfowed while it was

forbidden in Czech Republic and Slovakia, what ueficed the speed and
running of the privatisation. Moreover, differesda results can be influenced
by transition process chosen — particularly diffiees in the choice of the
privatization method, the speed of transition owvegament reform policies

undertaken during transition (Hellstrom, 2009), idorummo, 2006). These are
some of many reasons why economy situation in thesatries is different and
thus also why the impact of ICT investments in ¢hesonomies is not the same.

This study should contribute to literature and aeske focused on ICT
investments and their impact on firms in transittmonomies and may act as the
basis for comparison of these Visegrad economieth wither transition
economies.
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