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Abstract: The aim of the article is to analyse the change in the quotations of Polish listed companies,
which change the stock exchange index as part of the periodic change in the composition of the WIG20,
mWIG40 and sWIGS80 stock market indices. The research methodology uses abnormal return (AR)
based on daily logarithmic rates of return of Polish listed companies and daily logarithmic rates of
return on the stock market indices (WIG20, mWIG40, sWIG80). In this way, they defined the relative
strength of listed shares in relation to the stock indices revision a month before the composition of the
stock index, when the drawn up list of companies is changing the composition of the index. In addition,
the relative strength of quoted shares in relation to stock exchange indices after the revision of the
composition of the stock exchange index in the short-term (one month) and medium-term perspective
(six months) was examined. The research was based on quarterly changes in the composition of stock
exchange indices in the years 2010-2015. The analyses carried out indicate the existence of positive
surplus stock returns a month before the change in the stock index. The average number of quotes of
these companies above the stock market index at the time amounted to +0.52 percentage points. In turn,
the average increase in the prices of the debuting companies in the new stock exchange index within
6 months after their flotation it amounted to +0.97 percentage points over the benchmark (WIG20,
mWIG40, sWIGS0).
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1. Introduction

At the end of 2016, 486 companies were listed on the Warsaw Stock Exchange.
The selection of such a large number of companies is a very difficult task for the
investor, which is why the board of the Stock Exchange introduced a division of
listed companies according to strictly defined criteria. In this way stock indices were
created aimed at introducing a clear picture of the situation on the securities listing
market. One of the basic criteria for the classification of companies is the level of
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market capitalization. On this basis, such indices as: WIG20, mWIG40 and sWIG80
were created. All three stock indices collectively group 140 of the largest and most
liquid companies from the main WSE market. Every third Friday of the new quarter
of the calendar year, the composition of these indexes is revised.

The aim of the article is to analyse the change in stock quotes that enter the
WIG20, mWIG40 and sWIGS80 index . The research methodology uses the surplus
rate of return (abnormal return, AR). With this measure, the relative strength of the
listed shares will be determined relative to the stock indices, one month before and
six months after the change in the index classification. The results of the analyses
are to help investors make the right decision to buy or sell shares. The issue taken up
in this work is part of the author’s larger research on the effectiveness of the Polish
stock market.

2. Research

Research on the impact of the change in the index classification on the stock quotes
conducted in the world, focuses mainly on the US market. Most often, they relate
to the listing of companies from the Russell 3000 index to the Russell 2000 and the
Russell 1000 index. In the context of the present research it is important that the
Russell 3000 index was the model for the existing sSWIG80 stock index in Poland,
the Russell 2000 index became an inspiration to create the mWIG40 index, and the
Russell 1000 index was an example for the creation of the WIG20 index.

The analysis of the change in the index classification and its impact on the
quotations and liquidity of the actions were repeatedly published in the literature
[McConnell, Sanger 1984; Grammatikos, Papaioannou 1986; Baker, Edelman 1992;
Kadlec, McConnell 1994]. The common conclusion for most of these studies is that
the share price increases directly before the change in the stock index, and then
decreases after this event. After entering the stock indices the liquidity of quotations
improves, but the scale of this phenomenon is largely dependent on the level of
liquidity before the change of quotations [Kadlec, McConnell 1994].

Studies analysing mainly the liquidity effect permitted to conclude that entry to
the stock index reduces the volatility of quotations and provides investors with lower
transaction execution costs [Bessembinder 1999; Bennet, Wei 2005]. In addition, it
contributes to the narrowing of transactional spreads [Sapp, Yan 2003]. Long-term
entry of the issuer to the main index means higher interest in shares on the part of
institutional investors and analysts, which probably results from more quotes and
recommendations [Merton 1987]. There is also a shortage of research opposed to
commonly observed regularities [Pankaj, Jang-Chul 2006].

Extensive research on the British market was conducted by Jenkinson and
Ramadorai [2008]. As a result of the conducted research, they found a positive effect
of announcing the intention to enter the stock exchange index. The average positive
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rate of return was around 5%. After entering, the transition effect turned out to be

neutral, although in some cases slightly negative abnormal returns were observed.
The author, in spite of thorough search, did not find any study on other European

markets, including Poland, corresponding to the research subject of this article.

3. Rules for creating portfolios of indices

The basic criterion for the classification of companies for a given stock exchange
index is the total value of shares in free float and their percentage share in the total
turnover of all companies. On the basis of these principles the stock exchange
in Warsaw creates the so-called ranking list of companies. It is used to create
a new composition of stock market indices based on the most up-to-date data.
The deadline for the ranking to be revised annually and quarterly adjustments
is four weeks before the change. The portfolio portfolios are published after the
annual or quarterly revision, two weeks before the change. However, the portfolio
composition change date falls after the session on the third Friday of March for
the annual revision and the third Friday of June, September and December for the
quarterly adjustment. The determination of turnover parameters for the needs of
the ranking is based on data from the last twelve months. The capitalization of
free-float shares is determined randomly, based on the closing rate of the last five
sessions before the ranking date [GPW Resolution no 832/2016, 2016]. The table
below presents the process of changing the composition of stock exchange index
portfolios.

Table 1. The process of changing the composition of stock exchange index portfolios

Process Rules

The term of the ranking for annual revision and |4 weeks before the change
quarterly adjustments

The date of the portfolio announcement after the | 2 weeks before the change
annual revision or quarterly adjustment

The date of portfolio changes as part of the Third Friday in March, June and September

annual audit and December

Setting parameters for the purposes of the Trading for the last 12 months, free capitalization

ranking on a random basis, based on the selected
exchange rate from the last 5 sessions before the
ranking day

Free market capitalization criterion Companies are not eligible for the ranking

from the last quartile of the statement by
capitalization in free circulation

Source: prepared on the basis of [GPW Resolution no. 832/2016, 2016].
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4. Research methodology

The studies took into account the commonly used method based on surplus returns
(AR — abnormal return) [Fama et al. 1969]. The basic assumption of the method
was to determine the relationship between the rate of return on shares of a specific
company and the rate of return from the stock index. The discovery of this dependence
made it possible to check whether the relationship is still valid after changing the
composition of the stock index, or whether it produced a positive or negative surplus
rate of return.

In order to calculate surplus rates of return, a model based on the market
index (WIG20, mWIG40 or sWIGS80) was used depending on which stock index
the company was in after the index composition was reviewed. Thus, the analyses
included the relative strength of share quotations in relation to the corresponding
stock index, to take into account the impact of prevailing market trends on the share
prices of the analysed companies. The relative strength of quotations was determined
using the surplus rate of return (AR — abnormal return). Quotations of all shares were
brought to one time point, assuming that day #-1 is the last trading day of companies
in the “stock market decade”, while day 71 — debut and first listing day in the “new
stock exchange index”.

The surplus rate of return on the shares of each company was calculated based on
the difference between the logarithmic daily rate of return of the company’s shares
and the logarithmic daily rate of return of the stock exchange index in the #-note,
which is presented in the formula:

AR;t = Ryt — Ry,

where: AR, — surplus rate of return on shares and achieved in the ¢-th listing,
R, — logarithmic rate from the stock gate and achieved in the #-th listing,
R —logarithmic rate of return from the stock index m in #-th listing, 7 — day.

For a given day ¢, the excess rate of return from the stock portfolio debuting in
the stock exchange index (AAR) was calculated as the arithmetic average of the
surplus daily rates of return of shares subject to analysis.

N
1
AAR = NZ AR;r.
i=1

where: AAR — arithmetic average of the surplus daily rates of return from shares
debuting on the stock exchange index (average abnormal returns),
N —number of companies in the population studied, AR ,— markings as before.

The research assumes that one month means 20 trading sessions. In order
to preserve the transparency of the research results, for the period of #-20 the
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contractual value of the price index, unweighted by capitalization or the turnover
volume, was introduced at the level of 100 points. This value was adjusted each
day with the arithmetic average of the daily excess rate of return (AAR) of the
shares that were included in the stock indices WIG20, mWIG40 and sWIGS8O0,
respectively. In this way a price index was created reflecting the change in the
listings of 20 session companies before and 120 sessions after the change in the
stock market index, which corresponds to about a month before and six months
after the change in the stock index.

S. Experimental results

In the first stage of the research, an analysis of index messages provided by the
stock exchange in Warsaw was carried out. Pursuant to the resolution of the WSE
management board [Resolution No 832/2016, 2016], index messages are published
two weeks before the change in the composition of stock exchange index portfolios
on every third Friday in March, June, September and December. In turn, the weighted
weeks before the official message exchanges appear for the preliminary estimates
indicate that the company may change the composition of the index. As a result, the
index messages, which appeared on the [www 1] website in 2010-2015, were taken
into consideration. The research did not take into account changes in the composition
of the WIG20, mWIG40 and sWIG80 stock exchange portfolios before 2010, as
some of these companies are currently not listed on the Warsaw Stock Exchange.
The most common reason for the dematerialization of their shares is withdrawal
from the market, announcement of a call for sale of shares, change in the ownership
structure or financial bankruptcy. Therefore, all the changes in the composition
of stock market indices before 2010 were not subject to the conducted tests. The
research group selected on this basis was adjusted for companies in a difficult
financial situation, i.e. generating a negative financial result at the level of net profit
in the observation period, in addition to companies with extremely low prices, the
so-called penny companies, whose share price dropped below the market value of
PLN 1.00. The reason for the application of such selection criteria of companies is
their lack of systematic approach, which would significantly affect the final result
of the research.

The research covered 17 companies belonging to the WIG20 index, 36 companies
included in the mWIG40 index composition and 88 issuers making their debut in
the sWIGS80 index in 2010-2015. The analysis covered a month’s quotations (20
sessions) of each company before the appearance in the stock exchange index and
half a year listings (120 sessions) of each company after its debut in a given stock
exchange index.

First, the changes in the quotations of companies that debuted in 2010-2015 in
the WIG20 index were analysed. The study shows that during the month prior to
the group entry of the most liquid companies, the WIG20, quotes of the analysed
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companies rallied significantly during this period creating an upward trend (Figure 1).
The average increase in the value of these companies over the WIG20 index in this
period amounted to + 2.63 percentage points.

The value of the portfolio increase above the WIG20 index
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Fig. 1. The value of the portfolio increase above the WIG20 index

Source: own study.

After the company’s debut, the WIG20 index shows a reversal of the quotation
trends in the analysed research group (Figure 1). The analysis shows that since
the first days of quotations in the new stock exchange index, these companies
have behaved worse than the benchmark (WIG20). Studies have shown that
after the first 20 sessions after the index change, the decline in the value of these
companies was 3.23 points percent more than in the WIG20 index. In the longer
term, covering a period of six months, no statistically significant change in the listing
of companies entering the WIG20 index was observed. The research shows that after
half a year the quotations of these companies were worse than the benchmark by
1.90 percentage points. However, during the entire research period (7 months), these
companies gained a symbolic 0.67 percentage points more than the WIG20 index.

The same analysis was carried out for the mWIG40 stock index, grouping
mid-cap companies. The study shows that a month before the mWIG40 index
entered the listings of the analysed companies, they moderately decreased to
form a downward trend (Figure 2). The average decrease in the value of these
companies over the mWIG40 index at that time amounted to 1.16 percent.
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The value of the portfolio increase above the mWIG40 index
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Fig. 2. The value of the portfolio increase above the mWIG40 index

Source: own study.

At the same time, the moment of entry of companies into the mWIG40 index did
not turn out to be a breakthrough point for the research group. The analysis shows
that in the first month after entering the mWIG40 index, these companies maintained
a downward trend and they lost an average of 0.66 percent more than the benchmark
(mWIGH40). The situation of the analysed companies began to change only in the
longer horizon of time when growth was recorded by their quotations. During
the six months after its debut in the mWIG40 index, the value of these
companies increased by 3.99 percent more from the benchmark (mWI1G40). However,
during the whole research period (7 months), the group of analysed companies
behaved better than the benchmark by 2.79 percent.

In the next stage of the research, the analysis of quotations of shares entering the
index of the companies with the smallest capitalization on the WSE was conducted,
that is to the sWIGS80 index. It turned out that within a month before entering the
stock index, they did not show any significant reaction to the message about entering
the sWIGS80 index. Research has shown that they behaved better than the benchmark
by only 0.09 percentage points.

A significantly larger increase in the surveyed companies was observed in the
first month after its debut in the sSWIG80 index. The analyses show that they grew at
that time by 3.52 percent more than the benchmark (sWIG80). However, in the long
term covering a period of six months after the entry of the company into sWIG80,
the researched company grew an average 0.83 percent more than the benchmark
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The value of the portfolio increase above the SWIG 80 index
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Fig. 3. The value of the portfolio increase above the sWIG80 index

Source: own study.

(sWIGS80). In turn, no statistically significant changes in the researched group’s
observations were observed in the entire research period. It turned out that during
the designated 7 months, they rose just 0.93 percent more than the sWIG80 index.

6. Conclusion

The research shows that there is a statistically weak relationship between company
rates and the moment when they change the place of quotation debuting in the new
stock exchange index. It turns out that a month before the change in the stock index,
the shares of these companies slightly increase while creating a moderate upward
trend. The average growth of these companies during the 20 sessions before entering
the new stock market index was 0.52 percentage points higher than the benchmark
(WIG20, mWIG40, sWIG80). Where does this relationship come from? This is
probably related to the discounting of the future. This regularity is well described in
the stock market maxim “Buy rumours, sell facts” that the stock market is discounting
the future.

Not much can be concluded after the results of the research for the first month of
listing of companies after their debut in the new stock exchange index. The analysis
shows that the quotations of these companies behave in a comparable way as the
benchmark (WIG20, mWIG40, sWIG80). The calculations showed that the prices
of these companies marginally decreased by 0.12 percent more than the benchmark.
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Table 1. Increase in company quotes above the stock index one month before and one month after
entering the new index

The increase in the listings .
. Increase in company quotes above
. of companies above the stock market . .
Stock index . . the stock index a month after entering
index one month before entering the new index (in percentage points)
the new index (in percentage points) P gep

WIG20 +2.63 -3.23
mWIG40 -1.16 —0.66
sWIGS0 +0.09 +3.52
Average +0.52 -0.12

Source: own study.

More interesting conclusions come from research for the longer time horizon. It turns
out that in the first six months after the debut in the new stock exchange index, the quotes
of these companies behave better than the benchmark. The analysis showed that during this
time, company rates are up 0.97 percent more than a benchmark.

Table 2. Increase in company quotes above the stock market index six months after entering the new
index and throughout the research period (seven months)

The increase in the listings
of companies above the stock
exchange index throughout the
research period (seven months)
(in percentage points)

The increase in the listings
of companies above the stock market
index six months after entering the
new index (in percentage points)

Stock index

WIG20 -1.90 +0.67
mWIG40 +3.99 +2.79
sWIGS0 +0.83 +0.93
Average +0.97 +1.46

Source: own study.

A more positive relationship occurs for the whole researched period, from
which it results that the quotations of these companies increased by 1.46 percentage
points more than the benchmark. This is a statistically significant relationship
which has a positive effect on the portfolio of companies debuting in the new stock
exchange index.

This is particularly noticeable in the segment of small and medium
companies, and probably linked with that is the stronger efficiency of information,
which is characteristic for the segment of medium and small companies. Therefore,
the largest increase in the price of companies above the benchmark occurs in the
group of companies debuting successively in the mWIG40 index, sWIG80 and
finally the WIG20. Market research shows that small companies are the most
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sensitive to market messages and thus more efficiently evaluate the current market
situation. In addition, it is worth noting that these companies are not the underlying
instrument for futures contracts, thanks to which these companies are not the subject
of interest on the stock exchange speculators. As a result, it seems that they value
market communications better.

The research on the impact of the change in the stock index on share prices should
be continued in the future in order to verify the results of the research achieved in this
work. This should be extended with a detailed analysis of the liquidity and volatility
of share quotations in order to estimate extraordinary changes in the trading volume
and risk level occurring before and after the change in the stock index. It is likely that
the researched group may grow significantly in the forthcoming years.
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Zatacznik do Uchwaty nr 832/2016 Zarzadu Gietdy Papierow Warto$ciowych w Warszawie S.A. z dnia
11 sierpnia 2016 ., s. 1-13.

[www 1] Gielda Papierow Wartosciowych w Warszawie, Komunikaty indeksowe, https://www.gpw.pl/
komunikaty indeksowe (dostep: 20.12.2016).
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WPLYW ZMIANY INDEKSU GIELDOWEGO
NA CENE AKCJI POLSKICH SPOLEK GIELDOWYCH

Streszczenie: Celem artykutu jest analiza zmiany notowan polskich spolek gietdowych, ktore
zmieniajg indeks gietdowy w ramach okresowej zmiany sktadu indeksu gieldowego WIG20, mWIG40
oraz sWIG80. Metodyka badawcza wykorzystuje nadwyzkowe stopy zwrotu (4bnormal Return, AR)
na podstawie dziennych logarytmicznych stop zwrotu polskich spolek gietdowych oraz dziennych
logarytmicznych stop zwrotu indeksow gietdowych (WIG20, mWIG40, sWIG80). W ten sposob
okreslono sitg relatywna notowanych akcji w stosunku do indeksow gietdowych miesiac przed rewizja
sktadu indeksu gietldowego, kiedy sporzadzana jest lista spotek zmieniajacych sktad indeksow. Poza
tym zbadano sil¢ relatywna notowanych akcji w stosunku do indeksow gietdowych po rewizji sktadu
indeksu gietdowego w perspektywie krotkoterminowej (1 miesigc) oraz perspektywie srednioterminowe;j
(6 miesi¢cy). Badania przeprowadzono na podstawie kwartalnych zmian sktadu indeksow gietdowych
w latach 2010-2015. Analizy wskazujg na wystepowanie dodatnich nadwyzkowych stop zwrotu z akcji
miesigc przed zmiang indeksu gietdowego. Sredni przyrost notowan tych spéotek ponad indeks gietdowy
w tym czasie wyniost +0,52 pkt proc. Z kolei $redni przyrost notowan debiutujacych spotek w nowym
indeksie gietdowym w perspektywie 6 miesiecy po debiucie wyniost +0,97 pkt proc. ponad benchmark
(WIG20, mWIG40, sWIGS0).

Stowa kluczowe: indeks gieldowy, Gietda Papierow Wartosciowych w Warszawie, rynek kapitatowy,
strategia inwestycyjna.





