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Abstract

Research background: Since the Internet bubble, which took place attthra of XX and
XXI century, on the global capital markets, incligliPoland, one may note a growing inter-
est in companies focusing on innovations and intieeaess. The main driver of this inter-
est is the belief that in a longer term innovatians expenditures on research and develop-
ment will translate into an increase in competitadvantage, financial results, and subse-
quently also the market value of companies. Orother hand, the attention should also be
paid to the fact that innovative activity has atswther, darker, side, which is identified
with the far-reaching uncertainty about its finéieets and the possibility of incurring loss-
es, especially in financial dimension. At the same, it should be noted that implementa-
tion of investment strategy regarding the sharemwbvative companies is quite trouble-
some because of the lack of unified methodologyafsessing corporate innovativeness and
large information diversity in this area.

Purpose of the article: The investment efficiency analysis of investmerdatsgyy regarding
shares of companies perceived to be innovative sittultaneous focusing on the different
cases of situation development in time.

Methods: The research was carried out for companies lisredhe main market of the
Warsaw Stock Exchange, taking into consideratiaioua time ranges of investment. The
efficiency analysis of this investment strategy wasducted in the risk-return outlay with
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the use of such measures as: accumulated ratéuofi,rarithmetic average rate of return,
standard and semi-standard deviation, as well eficients of variation and semi-variation
of rate of return and their inverses.

Findings & Value added: The obtained results show that in shorter periddsne, inves-
tors buy expectations connected with innovative gamies and therefore, the efficiency of
investment in their shares is relatively high, uthe longer term expectations are revised
by companies’ financial results, which in turn ofteegatively affects the investment effi-
ciency.

I ntroduction

Among many investment strategies that can be appinethe capital mar-
ket (Jajuga, 2009; Damodaran, 2012) more and mibeat@n in recent
years has been paid to investing in shares of i@ companies. Un-
doubtedly, the growth of popularity of this group @dmpanies among
stock market analysts and investors was driverhbydiynamic, supported
by rising shares quotations, development of a nurabentities known in
the world from systematically introduced innovagpnncluding break-
through ones, e.g. Alphabet (earlier Google), Applmazon, Netflix (in
line with the improvement of financial results, s®prices of these enti-
ties in the period from the bottom of the previtwesr market, dated at the
turn of 2008 and 2009, increased by March 201703%%6 1271%, 2442%,
and 5554%, respectively, while NASDAQ Compositeeixdncreased by
371% in the same period). Not without significamees also the period of
the 90’s of the 20th century and a large increasthé market value of
technology companies on the wave of spreadingnterriet and develop-
ment of information technology (in the US, the tealogy companies in-
dex — NASDAQ Composite increased by 1094% from AsiglO90 to
November 1999), while indexes relating to more itraiglal companies —
S&P500 and DJIA30 — gained 380% and 340%, respadgtiat the same
time).

On the Polish capital market, so far, it is in veirlook for entities simi-
lar in terms of the scale of innovativeness todfeementioned ones, alt-
hough the group of companies that can be consider@shovative system-
atically grows. The expansion of their list is sagpd by the activity of
venture capital and private equity funds, as welthee launch by the WSE
in 2007 the New Connect market, dedicated to stamntities. As a result,
we can observe an increasing interest of investmevironment in shares
of innovative companies, including launching detidainvestment funds
(e.g. PKO Innovative Companies Global FIO, PKO Textbgy and Inno-
vations Global FIO, Trigon Venture FIZ). A genegdtractiveness of in-
vestments in shares of innovative companies listedhe Warsaw Stock
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Exchange is also confirmed by research resultsr¢Rowski, 2014, pp.
32-52; Nawrocki, 2016a, pp. 53-60)

At the same time, it should be noted that implem g of the invest-
ment strategy focused on innovative companieskimé of challenge, es-
pecially for individual investors, whose accessthe information is not
necessarily full, and the possibilities of theiogessing are often limited.
One of the main problems in this area is the idieation of innovative
entities, which results, among others, from higtilyersified information
policy of individual companies, as well as ambimstof terms such as
innovation, innovativeness and innovative (Fageybetral., 2012, pp.
1132-1153; Nawrocki, 2012).

In addition, it is also necessary to pay attentithe issue of high risk
of enterprises’ innovative activity, which is cowterd with the unpredicta-
bility of its final results and the need to incigrsficant expenditures, often
in a longer period of time (Tellis & Golder, 1998p. 65—75;Switalski,
2005). As a result, uncertainty about the recoueradite of return on in-
vestments in shares of this type of entities igifiant, which means that
it is not a strategy for everyone, and certainly fioo investors who value
security and limited volatility of the investmerurgfolio.

Although in the financial media the subject of istraent in innovative
companies is being discussed from time to timethan field of science,
compared to investment strategies in the stoclgrafing, value or divi-
dend companies, it enjoys fairly limited populariBesearch presented in
the literature focuses more often on the relatigngéetween innovative
effort undertaken by enterprises and their perfocea(e.g.: Hultet al.,
2004, pp. 429-438; Artet al., 2010, pp. 725-740), or value (e.g.: Hall,
1999; Lev, 2001). For this reason, in order to dprihe effectiveness of
such an investment approach closer and accompawypgrtunities and
threats, the main objective of this article isrtedstigate the changes in risk
and returns related to the implementation of tvestment strategy regard-
ing shares of innovative companies. As a referguiet, the broad Polish
stock market index — WIG was assumed. As the measoirrisk and re-
turn the following were used: the accumulated dditeeturn, the arithmetic
average rate of return, the standard and semi-atdribviation, as well as
the coefficients of variation and semi-variationrafe of return and their
inverses.

At the same time, the following research hypotheses verified:
in a shorter period, investors buy expectationateel to innovative enter-
prises, hence the return on investment in theireshis relatively high, but
in a longer time horizon these expectations ariéi@ey which in turn often
results in a drop of these entities market value.

227



Oeconomiaopernicana9(2), 225-244

Apart from the introduction, the article consistdige parts concerning,
in turn: literature review, basic assumptions aadearch methodology,
obtained results, discussion the results in theestrof other research, in-
cluding in particular international ones, and casmns.

Literaturereview

In the literature, innovation and innovativeness perceived as engines
driving economic development, which was first netic by Joseph
A. Schumpeter in his vision of creative destructi@ierring to the mecha-
nism of changes in the capitalist economy (Schuenpdt960). Although
the theory of innovation proposed by Schumpetegrsefo the economy
from the first half of the 20th century, the im@orte of innovation has not
devaluated over time, but on the contrary it hasob® one of the main
determinants of competitiveness (e.g.: Prahaladagnél, 1990, pp. 78-90;
Lichtarski, 1999). The pressure on innovation ambvativeness in recent
years is particularly strong and visible in varicentexts, including the
capital market where separate segments dedicapedially to innovative
companies were created — NASDAQ stock exchangbdn)S, and New
Connect segment, and earlier the TECHWIG indeX¥otand on the War-
saw Stock Exchange.

From a scientific perspective, as noted earlieg, itmin focus of re-
search and publications on innovativeness is fatuse the relationship
between innovative activity of enterprises andrtfieancial results. On the
other hand, in the context of capital market, festedies in this area focus
on, generally positive, relation between innovaiegs and the level of
shares quotes, taking into account at the same thmeyclical nature of
the economy (e.g.: Jovanovic & MacDonald, 1994, 322-347) and the
links between the market value of enterprises \lithir patent activity
(e.g.: Pakes, 1985, pp. 390-409; Hdllal, 2005, pp. 16-38), or the effi-
ciency of innovative activity (e.g.: Hirshleifet al, 2013, pp. 632—654).
On the other hand, there are relatively few pubitice focusing on uncer-
tainty related to the innovative activity of entesps and its translation into
the risk and volatility of their share prices. @antresearch in this regard in
relation to enterprises from various sectors ofdbenomy has been made
among others by Mazzucato (2006, pp. 159-179)tHeutonclusions from
it focus on the general population within these@scand do not take into
account the analysis of the various cases witlémth
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It is also worth noting that, according to somehats (e.g.: Ballardini,
2005), research on enterprise innovativeness shgen@rally be consid-
ered problematic, which results from the ambiguwifythis concept and
various criteria for its evaluation/measurementusg individual research-
ers. This causes individual conclusions to be oftea non-universal na-
ture, but rather referring to a particular approaséd in the study.

The phrase "innovative company” is intuitively asisbed with a com-
pany that conducts activities focused on the deveémt and implementa-
tion of innovation — the so-called innovative aittiv(OECD/European
Communities, 2005) — or is characterized by a aedhove-average level
of innovativeness. At the same time, however, duéhé ambiguity of the
concepts of "innovation” or " innovativeness”, aladth reference to the
term "innovative company” it is difficult to indita its specific definition.

Since Schumpeter's introduction of the innovationcept to economic
theory (Schumpeter, 1960), its importance has eebho adapt to the
changes that have occurred in the global marketauog. The term inno-
vation is on the one hand related only to signifitachanged or new solu-
tions (OECD / European Communities, 2005), andhendther, identified
with all changes recognized by people as noveltglation to the previous
state (Kotler, 1994). Innovations are also congiden terms of the subject
— as a result (there is an additional distincti@w®en product, process,
marketing and organizational innovations), or imdiional terms — as
a process (Goldsmith & Foxall, 2003, pp. 321-330).

Like innovations themselves, also innovativenegzésented in the lit-
erature in various contexts and also in this cagedifficult to define one
commonly binding definition. Most often understdmgthis concept is the
specific ability of an organization to constantlek, implement and dis-
seminate innovations (Pomykalski, 2001). It sholéd noted that many
definitions of innovativeness go beyond displayimdy the ability or skills
itself, also emphasizing the results of its podsasand use. In this ap-
proach, organization’s innovativeness is perceiesd a mastery and
maintenance of high dynamics of value creationciwimanifests itself in
using opportunities for change and generating, ggsiog and implement-
ing new ideas into practice (J&t al, 2004, pp. 255-64), earlier than other
organizations do (Rogers, 1995). It is also wodting that innovativeness
should not be an objective itself, but allow anegpntise to effectively allo-
cate resources, leading to the creation of an @btoonfiguration of com-
petitive advantages (Morgan & Berthon, 2008, pp29t3353). In this
understanding of innovativeness, the most impolitagbnnection of abil-
ity to implement innovations with final results this implementation (Pra-
jogo, 2006, pp. 218-25).
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In connection with the above, it cannot be surpgghat the perception
of the term "innovative enterprise” often varies.the most narrow under-
standing, such organizations are characterizedohgucting research and
development activity (regardless of whether witlwithout success), or by
implementing at least one innovation in the penodier consideration,
usually 3 years (OECD/European Communities, 2003urn, in a broader
sense, an innovative organization is one that niyt @onducts research and
development and implements innovative solutions$,daum also anticipate
and adequately react to changes in the environraadtstands out in terms
of possessed resources, including non-material andsthe efficiency of
their allocation, as well as the level of modernstyd competitiveness
(Sosnowskat al, 2000; Onaget al., 2014, pp. 708—717).

Summarizing the above considerations, it can beladed that instead
of an acute delineation of non-innovative and iraivwe entities, it would
be better to talk about non-innovative entities amate or less innovative
ones, which should be accompanied by appropridézerce framework.
If, in addition, the issues of sectoral affiliatioh enterprises and their in-
formation policy in the field of innovative actiyiare taken into account, it
can be stated that in case of identification ofoirative enterprises, it is
difficult to avoid some subjectivism.

Resear ch methodology

For the purposes of realization the main objeatifzéhe paper, the follow-

ing course of action was adopted:

1. Identification of the research entity- innovative companies listed on
the Warsaw Stock Exchangeaking into account previous research on
the involvement of Polish companies in innovaticévities (Nawrocki
& Zabka, 2011, pp. 3-12), it was decided to limit ¢tbasiderations to
companies in which research and development aesyibr more broad-
ly innovative, are located more within the mainibass process than
auxiliary processes, as is e.g. in the case ofibgnkhemical or cloth-
ing sector. In connection with the above, the stibgd the study was
limited mainly to the so-called new economics comes, i.e. repre-
sentatives of the IT sector (information technolegyl information and
communication technology — IT and ICT) complemegtihe list with
companies from the pharmaceutical sector, marketiadia, computer
game developers, and postal services.

2. Determination of the analysis time scopgeonsidering the issues of
maximizing the sample size, the cyclicality of gteck exchange situa-
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tion and the appropriately long time series couimegears, the scope of
the analysis was decided to include the period ftbenbeginning of

2009 (beginning of the current long-term upwarcadeuntil the end of

2016.

3. Analysis of the return on investment in sharesnnbvative companies
and the WIG broad market index over tirfidis analysis is assumed to
be carried out on the basis of a growingime compounded rate of re-
turn taking into account subsequent monthly peraddmalysis (1):

n

=] la+m-1, (1)

t=1

where:
n — number of periods from which data was taken,
r— rate of return in theperiod.

4. Efficiency analysis of investment in shares of watiwe companies and
the WIG broad market index his analysis was assumed to be per-
formed in the risk-return layout based on montlles of return and us-
ing: the expected rate of return on the basis thraetic mean (2),
standard deviation (3), semi-standard deviation ddgfficient of varia-
tion (5) and coefficient of semi-variation (6) bktrate of return:

f=%zn:rt, 2

t=1

Y=y —7)?
= [/ 3
s n—1 (3)
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It should be noted that while in terms of the rateeturn their higher
values (higher investment income) are more desrabl case of standard
deviation and semi-standard deviation lower valaes considered more
favorable, meaning lower risk in absolute termse Dw the fact that, con-
trary to the average rate of return, standard diewieand semi-standard
deviation always take values above zero, in ordeavoid interpretation
doubts at a negative rate of return, with respecoefficients of variation
and coefficient of semi-variation, it was decidedbase on the inverse of
their values (1 divided by value @V andsC\). In this form, they inform
how much income there is per unit of risk, and ¢fane, similar to the rate
of return, higher values are more preferred.

Results

Following previously described code of conductstfir the selection of

companies listed on the Warsaw Stock Exchange énatialysis period

(2009-2016) was conducted, taking into account tingiovativeness and

affiliation to the industry sectors indicated earliAfter the selection, a list
of 25 entities was obtained, the enumeration otcvié included in Table

1, together with information on the dominating ttesf their shares (using
the linear regression line and thé &ljustment factor), the final rate of
return in the period 2009-2016, as well as its minh and maximum lev-

el.

The results of the conducted study were presemidad/o perspectives
— a general one, covering all considered innovatiompanies together,
and a more detailed one, where the investigatechbanias were divided
into five subgroups, taking as the division key teedency of their shares
quotations: companies in a strong rising or dowwaend (B > 0.5),
companies in a weak rising or downward trend (O > 0.2), companies
in a sideway trend, or showing a variable tendesfcghares quotations —
increase-decrease, or decrease-incresse QR).

Going to the presentation of obtained resultsfdloas was primarily on
the overall approach and calculated on the basimarithly quotations
growing compound rates of return on shares of iatieg companies and
the WIG index in subsequent, extended each time fgear, time periods
(Figure 1). For more complete picture of the situgtin addition to the
result at the end of the given period, the recomedimum and minimum
values were also taken into account (the initidi@avas always zero). In
case of innovative companies, the presented vdlaes the character of
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the average of individual features (closure, maximminimum) for the
whole research sample.

The obtained results indicate the continuously gngvadvantage of in-
novative companies over the WIG broad market ingexerms of the
achievable rate of return, with simultaneously muggehater volatility of
guotations — upper and lower wicks in case of iitlial candles symbol-
ize the maximum and minimum rates of return invegiperiod.

The picture of the situation outlined above wasthebjected to an ad-
ditional analysis of investment efficiency in thskrreturn outlay (Figures
2-4), also carried out for individual time rangeséd on monthly rates of
return (for innovative companies presented valuedize averages of indi-
vidual values for the entire sample).

Taking into account the obtained results, it carstaged that while in
a longer time horizon investors investing in shaemnovative companies
can count on a higher rate of return compared édotibad market (Figure
2), at the same time such strategy is burdened mitbh higher risk (Fig-
ure 3), in particular so-called negative risk (rateeturn less than the aver-
age for a given period), whose measure in the aisaiy the semi-standard
deviation. Consequently, this also translates sigaificantly less favorable
values of inverses of the variation and semi-vamatoefficients (Figure
4). 1t should also be noted that, in contrast solitbad market index, in the
case of innovative companies’ shares, the risk oredsby standard devia-
tion and semi-standard deviation, along with theemsion of the invest-
ment period is not systematically reduced, butearatfuickly stabilizes at
a relatively high level. Thus, it can be stated tha research hypothesis set
at the beginning is confirmed, which better reflettie second, more de-
tailed, recognition of the results, taking into aaat the division of the
investigated companies into subgroups due to théetecy of quotations
(Figures 5-8).

Even in the case of companies with a strong upwram in the third
and fourth year of analysis, there is a clear ctige of the previous posi-
tive trend, which is reflected in longer upper vd@akf candles symbolizing
the growing compounded rate of return (Figure ¥arty lower average
monthly rates of return (Figure 6), stabilization &en an increase in
standard deviation and semi-standard deviationu(Eiy) and relatively
less favorable inverses of variation and semi-tianacoefficients (Figure
8). Negative changes in the investment efficiemsyihg longer than one or
two years are particularly visible in relation tongpanies characterized by
a sideway or changing and downward trend, wheregaleith the exten-
sion of the analysis, individual income and riskaswres, as well as their
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mutual relations generally deteriorate, or at gy remain at an unattrac-
tive level.

In order to better describe the specificity of jgatar groups of innova-
tive companies, below (Figures 9—11) their mostpnent representatives
are presented within the considered research sanahlieg into account
the growing compound rate of return and finanaabits.

With regard to the companies with a strong upweedd of share prices
(Figure 9), on the one hand, we have CD Projekerevinigh market expec-
tations were met by successful successive versibtitee game from The
Witcher” series, which was also reflected in thporged financial results,
and, on the other hand, Asseco Business Solutiamsse stock is steadily
climbing upwards with higher and higher financiedults.

The representatives of the subgroup of innovatoreganies character-
ized by a changing trend of their share quotesgmted in the Figure 10,
are the most adequate example to the researchhegi®tpresented in the
paper. Both companies — Integer.pl and PZ Cormayinitially "con-
guered” the market with innovative solutions (respely — parcel lock-
ers and blood analyzers), however, in a longer tiey were not able to
meet investors' expectations. Not fast enough dewetnt of the market
(Integer.pl) and long-lasting work on new solutigRZ Cormay) translated
into financial results which were disappointing fiovestors and led to
a significant value decrease of their shares oNBE&.

The biggest losers in the analyzed period werecmopanies character-
ized by a strong downward trend — B3 System anddBi¢Figure 11). In
both cases, after a one-year stock quotes grokeir, tadical sell-off came
as a result of investors' disappointment with libthpace and prospects for
the development of companies and reported finamesllts. In addition,
the investors' perception of both companies wadsented by issuing new
shares, which were used to rescue them from dedtirig financial situa-
tion, and which did not change much in terms ofecbusiness perfor-
mance.

Discussion

As it was previously noted, the literature conaegniesearch on the effi-
ciency of investment in shares of innovative congsrwhich would take
into account both the issue of rates of returniamestment risk (volatility
of rates of return) is quite poor. Regarding thiegaf return on shares of
innovative companies, there is a general agreeatamit the positive rela-
tion with their innovativeness (e.g.: Nawrocki, Bal pp. 53—60; Proro-
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kowski, 2014, pp. 32-52; Hadlt al, 2005, pp 16-38), but as shown by the
results obtained in the course of the study, drily one side of this issue.
Taking into account the risk expressed by standbrdation or semi-
standard deviation, investment in innovative congmirs losing a lot of its
attractiveness. However, it should be noted thextetls a significant diver-
sity of situations within this group (some of inmadive companies presents
more favorable than the broad market in terms @éstment efficiency,
some are more or less at the same level and adhensiuch lower in mi-
nus), which partly confirms the conclusions recdiby Mazzucato (2006,
pp. 159-179), who indicates, within individual sest of the economy,
a significant differentiation of ” innovativeness welatility of returns on
shares” relation.

Conclusions

The analysis of the efficiency of investment inrgiseof innovative compa-
nies carried out in the paper indicates that tretesgy of this type, on the
one hand, gives clearly higher rates of return ameg to a broad market
given by the WIG index, but on the other, it is@opanied by a relatively
higher risk, which also often translates into l&Essrable readings of in-
verses of variation and semi-variation of ratesetifirn coefficients.

It should be also noted that the conducted resealoh to the use of
a simplified approach, was mainly limited to thecsdled new economics
enterprises, without applying more sophisticatéca for the selection of
innovative companies. This regards also to entitieshn more traditional
sectors of the economy. In the course of praciib@lementation of the
investment strategy in shares of innovative cormgmrit would be neces-
sary to consider full opening to the sectoral wfibn of potential objects
of interest and the application of certain selectiateria that will be rela-
tively easily applicable.

Appropriate identification of innovative entitiesich quick capture of
potential threats related to their operations aedetbpment prospects is
undoubtedly of great importance for the resultswfh a strategy. Howev-
er, it should be noted in this context that oftem issuers of securities listed
on the capital market do not make this task mudieedy conducting
a very diversified, including most often selectamed chaotic, information
policy regarding innovative activity and its resulOn the other hand, how-
ever, it creates opportunities for further, morel@pth research in this area.
In particular, they may relate to the relationshgtween companies’ in-
formation policy in the field of innovative actiyitand their perception
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(valuation) by the market (investors), or the methof identifying innova-
tive companies based on publicly available infororat
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Annex

Table 1. Adopted research entities, listed on the WarsawlSExchange since the

beginning of 2009
Company Sector Shares R r.2016 ¢ min fc Max
trend © 2009-16  2009-16
" ggin':lrfs’eTké oy Games Developer upward 0805 4689% 20%  4689%
Asseco Business T upward 0,801  861% 0%  889%
Solutions
Elzab IT upward 0,724  576% -53% 720%
ATM ICT upward 0,650 321% -32% 425%
Mﬁ‘;rcor'ggg]it)(f I upward 0,608  291% 0% 355%
Simple IT upward 0,607 92% -37% 230%
Talex IT upward 0,602 124% -59% 195%
Comarch IT upward 0,594  203% -33% 230%
Betacom IT upward 0,488 123% -42% 136%
Asseco Poland IT upward 0,478 61% -8% 71%
LSI Software IT upward 0,225 90% -44% 103%
Larg (f. Cam Media) Media/ variable 0,200  -14% -86% 27%
Marketing
Quantum Software IT variable 0,139 30% -55% 44%
Integer.pl Postal Services variable 0,106 109% -24%1884%
" Cft:; &f‘é?ae;iv o) CamesDeveloper variable 0093  249% 67%  364%
Comp IT variable 0,034 55% -4% 120%
PZ Cormay Pharmaceutical  variable 0,030 141% -34% 323%
Qumak IT variable 0,003 -32% -32% 107%
K2 Internet Media/Marketing  variable 0,002 16% -37% 107%
Power Media IT variable 0,002 26% -70% 32%
Wasko ICT variable 0,001 -42% -42% 76%
B3System IT downward 0,861 -97% -98% 82%
Bioton Pharmaceutical downward,531 -59% -90% 55%
Unima2000 ICT downward 0,347 36% -33% 100%
Sygnity IT downward 0,344 -81% -82% 8%

Source:
website: https://www.ft.com/(29 March 2017).

own work based on investigated compamesfiles on the Financial Times



Figure 1. Growing in time compounded rates of returg) On investment in shares
of innovative companies and the WIG index, takingpiaccount the maximum,
minimum and final values in individual periods bétanalysis — general approach
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Source: own work based on shares and indices dugetom the stoog.com portal.

Figure 2. Average monthly rates of returrv)( on investment in shares of
innovative companies and the WIG index in particpkeriods — general approach
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Source: own work based on shares and indices dugetom the stoog.com portal.



Figure 3. Standard deviatiors and semi-standard deviatioss) of rates of return
on investment in shares of innovative companiesthedVIG index in particular
periods — general approach
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Source: own work based on shares and indices dugetom the stoog.com portal.

Figure 4. Inverses of variation and semi-variation coeffitge(CV andsCV) of
rates of return on investment in shares of inneeatbmpanies and the WIG index
in particular periods — general approach
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Source: own work based on shares and indices dugetom the stoog.com portal.



Figure 5. Growing in time compoundedates of returnrf) on investment in
shares of innovative companies and the WIG indekjng into account the
maximum, minimum and final values in individual jpels of the analysis —
detailed approach
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Source: own work based on shares and indices dugatom the stoog.com portal.

Figure 6. Average monthly rates of returrv)( on investment in shares of

innovative companies and the WIG index in particuperiods — detailed
approach
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Figure 7. Standard deviatiors and semi-standard deviatioss) of rates of return
on investment in shares of innovative companiesthedVIG index in particular
periods — detailed approach
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Source: own work based on shares and indices dugatom the stoog.com portal.

Figure 8. Inverses of variation and semi-variation coeffitCV andsCV) of
rates of return on investment in shares of inneeatbmpanies and the WIG index
in particular periods — detailed approach
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Figure 9. Growing in time compounded rates of retum) (on shares of two
sample companies in a strong upward trend and fimgincial results in 2008—

2016
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Source: own work based on shares and indices dguugatrom the stooq.com portal and
companies financial data from the bankier.pl portal

Figure 10. Growing in time compounded rates of returg ©On shares of two

sample companies in a variable trend and thein@iiz results in 2008-16
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Source: own work based on shares and indices dguugatrom the stoog.com portal and
companies financial data from the bankier.pl portal



Figure 11. Growing in time compounded rates of returg ©n shares of two
sample companies in a strong downward trend arid fthancial results in 2008—
2016
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