PRACE NAUKOWE

Uniwersytetu Ekonomicznego we Wroctawiu

RESEARCH PAPERS

of Wroctaw University of ECconomics

Nr428

Wroctaw Conference in Finance:
Contemporary Trends and Challenges

UE Publishing House of Wroctaw University of Economics
Wroctaw 2016



Copy-editing: Marta Kara$

Layout: Barbara Lopusiewicz
Proof-reading: Barbara Cibis
Typesetting: Matgorzata Czuprynska
Cover design: Beata Dgbska

Information on submitting and reviewing papers is available on websites
www.pracenaukowe.ue.wroc.pl

www.wydawnictwo.ue.wroc.pl

The publication is distributed under the Creative Commons Attribution 3.0
Attribution-NonCommercial-NoDerivs CC BY-NC-ND

@0l

© Copyright by Wroctaw University of Economics
Wroctaw 2016

ISSN 1899-3192
e- ISSN 2392-0041

ISBN 978-83-7695-583-4

The original version: printed

Publication may be ordered in Publishing House
Wydawnictwo Uniwersytetu Ekonomicznego we Wroctawiu
ul. Komandorska 118/120, 53-345 Wroctaw

tel./fax 71 36-80-602; e-mail: econbook@ue.wroc.pl
www.ksiegarnia.ue.wroc.pl

Printing: TOTEM



Contents

INErOAUCTION . ......oooiiiiiiiiiiiiieeeeeee ettt e e e e e e e e e e eeeeeeeeeeeeeeeas

Andrzej Babiarz: Methods of valuing investment projects used by Venture
Capital funds, financed from public funds / Metody wyceny projektow
inwestycyjnych stosowane przez fundusze Venture Capital finansowane
ze $10dkOW PUbLICZNYCh .....ooiiiiiiiii e

Magdalena Bywalec: Updating the value of mortgage collateral in Polish
banks / Aktualizacja wartos$ci zabezpieczenia hipotecznego w polskich
DANKACKH ...c..eiiiieic e

Maciej Ciolek: Market fundamental efficiency: Do prices really track funda-
mental value? / Efektywnos¢ fundamentalna rynku: Czy ceny naprawde
podazaja za wartoscia fundamentalng?...........cccoceeevveciininncieniienieeie e,

Ewa Dziwok: The role of funds transfer pricing in liquidity management pro-
cess of a commercial bank / Znaczenie cen transferowych w procesie za-
rzadzania ptynno$cig banku Komercyjnego ......c.coevveveenenieieicnenceiennns

Agata Gluzicka: Risk parity portfolios for selected measures of investment
risk / Portfele parytetu ryzyka dla wybranych miar ryzyka inwestycyjnego

Jan Gogola, Viera Pacakova: Fitting frequency of claims by Generalized
Linear Models / Dopasowanie czgstotliwos$ci roszczen za pomocg uogol-
nionych modeli HINioOWYCh ........occiiiiiiiiiiiccc e

Wojciech Grabowski, Ewa Stawasz: Daily changes of the sovereign bond
yields of southern euro area countries during the recent crisis / Dzienne
zmiany rentownosci obligacji skarbowych potudniowych krajow strefy
euro podczas ostatniego kryzysu zadluZeniowego .........ccocvevververvenivennnnns

Malgorzata Jaworek, Marcin Kuzel, Aneta Széstek: Risk measurement
and methods of evaluating FDI effectiveness among Polish companies —
foreign investors (evidence from a survey) / Pomiar ryzyka i metody oce-
ny efektywnosci BIZ w praktyce polskich przedsigbiorstw — inwestorow
zagranicznych (wyniki badania ankietowego) .........ccccevereriinenineniennenn

Renata Karkowska: Bank solvency and liquidity risk in different banking
profiles — the study of European banking sectors / Ryzyko niewyptacal-
nosci i plynnosci w réznych profilach dziatalnosci bankéw — badanie dla
europejskiego sektora bankoWego ..........ccvveeeeviriciiieriieniieie e e

Mariusz Kicia: Confidence in long-term financial decision making — case of
pension system reform in Poland / Pewno$¢ w podejmowaniu dtugotermi-
nowych decyzji finansowych na przyktadzie reformy systemu emerytal-
NEZO W POISCE ..viiiiiiiiieeie et s e

11

29

38

55

63

72

83

93

104



6 Contents

Tony Klein, Hien Pham Thu, Thomas Walther: Evidence of long memory
and asymmetry in the EUR/PLN exchange rate volatility / Empiryczna
analiza diugiej pamigci procesu i asymetrii zmiennosci kursu wymiany
Walut EUR/PLN ...t

Zbigniew Krysiak: Risk management model balancing financial priorities of
the bank with safety of the enterprise / Model zarzadzania ryzykiem row-
nowazacy cele finansowe banku z bezpieczenstwem przedsigbiorstwa.....

Agnieszka Kurdys-Kujawska: Factors affecting the possession of an insu-
rance in farms of Middle Pomerania — empirical verification / Czynniki
wplywajace na posiadanie ochrony ubezpieczeniowej w gospodarstwach
rolnych Pomorza Srodkowego — weryfikacja empiryczna.........................

Ewa Miklaszewska, Krzysztof Kil, Mateusz Folwaski: Factors influencing
bank lending policies in CEE countries / Czynniki wptywajace na polityke
kredytowa bankéw w krajach Europy Srodkowo-Wschodniej ..................

Rafal Muda, Pawel Niszczota: Self-control and financial decision-making:
a test of a novel depleting task / Samokontrola a decyzje finansowe: test
nowego narzgdzia do wyczerpywania samokontroli ............c.cceeeeeiennnnen.

Sabina Nowak, Joanna Olbrys$: Direct evidence of non-trading on the War-
saw Stock Exchange / Problem braku transakcji na Gietdzie Papieréow
WartoSCIOWYCh W WarSZAWIEC ......ccvevveeriierienienieniienie st siee s seee e

Dariusz Porebski: Managerial control of the hospital with special use of BSC
and DEA methods / Kontrola menedzerska szpitali z wykorzystaniem
ZKW IDEA ..ottt

Agnieszka Przybylska-Mazur: Fiscal rules as instrument of economic poli-
cy / Reguly fiskalne jako narzedzie prowadzenia polityki gospodarcze; ...

Andrzej Rutkowski: Capital structure and takeover decisions — analysis of
acquirers listed on WSE / Struktura kapitatu a decyzje o przej¢ciach — ana-
liza spotek nabywcow notowanych na GPW w Warszawie ............cc.ee....

Andrzej Stawinski: The role of the ECB’s QE in alleviating the Eurozone
debt crisis / Rola QE EBC w lagodzeniu kryzysu zadluzeniowego w stre-
1€ CUTO .ttt ettt et

Anna Sroczynska-Baron: The unit root test for collectible coins’ market
as a preeliminary to the analysis of efficiency of on-line auctions in Po-
land / Test pierwiastka jednostkowego dla monet kolekcjonerskich jako
wstep do badania efektywnosci aukcji internetowych w Polsce.................

Michal Stachura, Barbara Wodecka: Extreme value theory for detecting
heavy tails of large claims / Rozpoznawanie grubosci ogona rozktadow
wielkich roszczen z uzyciem teorii wartosci ekstremalnych......................

Tomasz Szkutnik: The impact of data censoring on estimation of operational
risk by LDA method / Wptyw cenzurowania obserwacji na szacowanie
ryzyka operacyjnego metoda LDA ........cccoooiiiiiiiiiiiie e,

128

141

152

162

175

184

195

207

217

236

251

261



Contents

Grzegorz Urbanek: The impact of the brand value on profitability ratios —
example of selected companies listed on the Warsaw Stock Exchange /
Wptyw wartosci marki na wskazniki rentownosci przedsicbiorstwa — na
przyktadzie wybranych spotek notowanych na GPW w Warszawie...........

Ewa Widz: The day returns of WIG20 futures on the Warsaw Stock Exchange
— the analysis of the day of the week effect / Dzienne stopy zwrotu kon-
traktow futures na WIG20 na GPW w Warszawie — analiza efektu dnia
£ 75(0 T 111 T AU RUURPI

Anna Wojewnik-Filipkowska: The impact of financing strategies on effi-
ciency of a municipal development project / Wptyw strategii finansowania
na optacalno$¢ gminnego projektu deweloperski€go ..........ccocevivviennnennee.

Katarzyna Wojtacka-Pawlak: The analysis of supervisory regulations in
the context of reputational risk in banking business in Poland / Analiza
regulacji nadzorczych w kontekscie ryzyka utraty reputacji w dziatalno$ci
DANKOWE] W POISCE ...ovviiiiiiiiiiieciicciect et e

282

298

308



Introduction

One of the fastest growing areas in the economic sciences is broadly defined area of
finance, with particular emphasis on the financial markets, financial institutions and
risk management. Real world challenges stimulate the development of new theories
and methods. A large part of the theoretical research concerns the analysis of the risk
of not only economic entities, but also households.

The first Wroctaw Conference in Finance WROFIN was held in Wroctaw be-
tween 22nd and 24th of September 2015. The participants of the conference were
the leading representatives of academia, practitioners at corporate finance, financial
and insurance markets. The conference is a continuation of the two long-standing
conferences: INVEST (Financial Investments and Insurance) and ZAFIN (Financial
Management — Theory and Practice).

The Conference constitutes a vibrant forum for presenting scientific ideas and
results of new research in the areas of investment theory, financial markets, banking,
corporate finance, insurance and risk management. Much emphasis is put on practi-
cal issues within the fields of finance and insurance. The conference was organized
by Finance Management Institute of the Wroctaw University of Economics. Scien-
tific Committee of the conference consisted of prof. Diarmuid Bradley, prof. dr hab.
Jan Czekaj, prof. dr hab. Andrzej Gospodarowicz, prof. dr hab. Krzysztof Jajuga,
prof. dr hab. Adam Kopinski, prof. dr. Hermann Locarek-Junge, prof. dr hab. Mo-
nika Marcinkowska, prof. dr hab. Pawet Mitobgdzki, prof. dr hab. Jan Monkiewicz,
prof. dr Lucjan T. Ortowski, prof. dr hab. Stanistaw Owsiak, prof. dr hab. Wanda
Ronka-Chmielowiec, prof. dr hab. Jerzy Rozanski, prof. dr hab. Andrzej Stawinski,
dr hab. Tomasz Stoniski, prof. Karsten Stachr, prof. dr hab. Jerzy Wectawski, prof.
dr hab. Matgorzata Zaleska and prof. dr hab. Dariusz Zarzecki. The Committee on
Financial Sciences of Polish Academy of Sciences held the patronage of content and
the Rector of the University of Economics in Wroclaw, Prof. Andrzej Gospodaro-
wicz, held the honorary patronage.

The conference was attended by about 120 persons representing the academic,
financial and insurance sector, including several people from abroad. During the
conference 45 papers on finance and insurance, all in English, were presented. There
were also 26 posters.

This publication contains 27 articles. They are listed in alphabetical order. The
editors of the book on behalf of the authors and themselves express their deep grati-
tude to the reviewers of articles — Professors: Jacek Batdg, Joanna Bruzda, Katarzy-
na Byrka-Kita, Jerzy Dzieza, Teresa Famulska, Piotr Fiszeder, Jerzy Gajdka, Marek
Gruszczynski, Magdalena Jerzemowska, Jarostaw Kubiak, Tadeusz Kufel, Jacek Li-
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sowski, Sebastian Majewski, Agnieszka Majewska, Monika Marcinkowska, Pawet
Mitobedzki, Pawet Niedziotka, Tomasz Panek, Mateusz Pipien, Izabela Pruchnicka-
-Grabias, Wiestawa Przybylska-Kapuscinska, Jan Sobiech, Jadwiga Suchecka, Wto-
dzimierz Szkutnik, Mirostaw Szreder, Malgorzata Tarczynska-Luniewska, Walde-
mar Tarczynski, Tadeusz Trzaskalik, Tomasz Wisniewski, Ryszard Wegrzyn, Anna
Zamojska, Piotr Zielonka — for comments, which helped to give the publication
a better shape.

Wanda Ronka-Chmielowiec, Krzysztof Jajuga
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Abstract: Traditional auctions were characterized by geographical fragmentation and limited
access to information. In that meaning they were considered as inefficient markets. Nowadays,
online auctions become more and more popular. There are millions of participants, who buy
different kinds of products every day. Information about products and historical prices is
available to them thanks to new technology and wide access to the Internet. The question
about the efficiency of auctions comes back. The main aim of this work is to check if online
auction markets could still be inefficient and if it could be possible to gain abnormal profit.
In particular, the analysis of about 300 auctions of an old coin is carried. Data comes from
the biggest online auction service in Poland — Allegro.pl. The unit root test for stationarity for
prices is performed and the liquidity is shortly examined. The results indicate that coin returns
are stationary and their changes cannot be explained by a random walk.

Keywords: on-line auction, efficiency, collectible.

Streszczenie: Tradycyjne aukcje charakteryzowaly si¢ fragmentacja geograficznag i ograni-
czonym dostgpem do informacji, przez co uwazane byly za niefektywne. Obecnie aukcje
internetowe staja si¢ coraz popularniejsze. Uzytkownicy Internetu codziennie kupuja dobra
poprzez udzial w aukcjach. Informacja o produktach i ich przeszte ceny sa szeroko dostepne
dzigki nowym technologiom i dostgpowi do Internetu. Problem efektywnosci aukcji powraca.
Glownym celem tej pracy jest proba odpowiedzenia na pytanie, czy w tych warunkach aukcje
internetowe moga wciaz by¢ traktowane jako nieefektywne i czy wobec tego mozliwe bytoby
osiaganie na nich ponad przecigtnych zyskow. W pracy przeprowadzona jest analiza ponad
300 aukcji wybranej monety z serwisu Allegro.pl. Test pojedynczego pierwiastka dotyczacy
stacjonarno$ci jest przeprowadzony i krotko zbadana jest ptynnos$¢ aukceji. Uzyskane rezultaty
wskazuja, ze aukcje starych monet wydaja si¢ cechowac stacjonarnoscia i nie mozna moéwic
w ich przypadku o btadzeniu losowym.

Stowa kluczowe: aukcja internetowa, efektywnos¢, przedmiot kolekcjonerski.
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1. Introduction

Nowadays, on-line shopping becomes more and more popular in the world of the
Internet and the development of information technology. On-line auctions are one of
the effective methods of purchase with the use of the Internet. The way of acting is
similar to classical auctions. A seller puts up an item for auction and a person, who
offers the biggest amount of money, wins it. Sometimes, it could be even a very
valuable item — for example, it is said that the most precious thing sold by one of the
most popular on-line auction services (Ebay) was a big yacht with ten levels and its
own theatre hall and a helicopter landing pad. It was bought for 168 million dollars
by a Russian Croesus Roman Abramowicz in 2006.

Ebay.com is the biggest on-line auction service in the world. It was established
in 1995 and it works in 20 countries. More than 10 million items are sold per day
and there are more than 120 million users all over the world. In Poland there is
a very popular service Allegro.pl. Of course, individually participants usually do not
possess a significant amount of money, but commonly they pose a very important
market. For example, more than 40 million items are sold annually in Poland by
service Allegro.pl. on-line auctions are an important part of customer2customer
market.

As on-line auction market becomes common for a great number of people thanks
to new technologies and the range of the Internet, the question about the efficiency of
auctions comes back [Kauffman 2009]. Traditional auctions were characterized by
geographical fragmentation and limited access to information. In that meaning they
were considered inefficient markets. There was also a possibility that uninformed
bidder would pay too much [Thaler 1992]. The growth of the flow and availability
of information and wide access to the Internet in the world could change the level of
inefficiency.

The efficiency was examined by Song [Song, Baker 2007], Vragov [2005] or
Kusmierczyk [2011], but in different meaning (rather operational). There is also
a work examining the efficiency by verifying calendar effects on the on-line auctions
[Sroczynska- Baron 2015]. The main aim of this work is to conduct the preliminary
examinations to analyse the efficiency of the online auction market in Poland,
similarly to the hypothesis of the efficiency of stock exchange market.

The problem is whether prices of on-line auctions are based on all available
information. So, in other words, the aim of the work is the attempt to answer the
question: is it possible to obtain abnormal returns from on-line auction market? The
liquidity of Polish on-line auctions is also examined. It is examined with the use of
similar tools as during stock market prices analysis [ Wood 2008; Ashenfelter, Graddy
2003]. Data coming from the biggest online auction service in Poland — Allegro.pl is
used during the examination. The market of old coins’ collection is analysed.
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2. On-line auction service Allegro.pl

Service Allegro.pl was established in 1999 by Arjan Bakker and Tomasz Dudziak

[Ocetkiewicz 2012]. Firstly, it was addressed only to hobbyists. Nobody expected

it to gain such popularity, particularly without any advertising. The number of

users exceeded one million in 2003. The number of users is still increasing and
concurrently a lot of changes are done to streamline the purchase and sale. The new
artwork, on-line payment and hire purchase were introduced. Mobile and iPhone
version appeared after 2008. Nowadays, it is the biggest on-line auction service in

Poland. More than 50% of Internet users visit the service at least once a month and

40 millions of items are sold per year.

Service Allegro.pl is the most popular one, service Swistak.pl takes a second
place and Ebay.pl takes a third place. This is a Polish department of American
service Ebay.com (the first place in the world). It was established in 2005 and, at
first, putting up an auction was free. In 2008 the formula was changed (payment was
implemented) and 80% of auctions were withdrawn. There were 1,2mln users of
Ebay.pl in 2012 in comparison to 10mln users of Allegro.pl in that year.

Everybody can sell and buy items by service 7 days in a week and 24 hours a day.
There are two options of sale: auction and formula ,,Buy now”. Items are divided
into 9 categories. The user must be registered to have full capabilities [Ogorek 2003;
Kyciak et al. 2007]. There are five different kinds of auctions:

e Auction without a minimum price,

e Auction with a minimum price,

¢ Multi-item auction,

* Auction with the option ,,Buy now”,

* Auction ,,Buy now”.

There are also many functions to improve the security of transactions, for
example:

* Comments system (users rate the transaction: the time of sending, cost of sending,
compatibility between description of the subject and the real condition, contact
with the seller),

* Buyer security programme (service gives back up to 500zt if there is no
compatibility between the description of the item and the real condition or if the
buyer does not receive the item),

» Full activation (the user is obliged to confirm telephone/address data).
Theauctions onthe Allegro.plservicearealso English [ Watson 2004; Kusmierczyk

2010]. It is possible to use classical tools of the theory of games [Sroczynska-Baron

2009], grey systems [Barczak 2013] or other methods like neuron networks [Dyduch

2011] to make an analysis of this kind of auctions. In this work the tools proper for

the analysis of stock exchange market are used [Dickey, Fuller 1979].
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3. Efficiency of on-line auction market

Efficiency of the markets means that the market price is based on all information
available on the market. There are three kinds of efficiency at the stock exchange
[Haugen 1996]:

weak-form efficiency — share prices should contain all information represented

by historical prices,

* semi strong-form efficiency — share prices should contain all public information

(not only historical prices, but for example financial reports of companies),

» strong-form efficiency — share prices should contain all public and non-public
information.

There is a lot of science works verifying the hypothesis connected with the
capital markets [Buczek 2005]. In this work the hypothesis concerning on-line
auction market in Poland is discussed. The problem is whether the price during on-
line auction represents all of the historical information and if it is possible to estimate
future price on the basis of historical information. So, in other words, is it possible
to gain an abnormal return thanks to on-line auctions in Poland? In this way, the
weak—form efficiency is examined.

Traditional auctions were rather inefficient. Nowadays, the problem of
geographically fragmentary auctions disappeared when one deals with on-line
auctions. It is estimated by the Central Statistical Office that 77% of household in
Poland have at least one computer and 74% have Internet access [CSO 2014]. What
is also important, more than half (55%) of users of the Internet use it to buy items.
In this way the problem of efficiency may come back.

Another problem relates to liquidity. At the stock exchange, the higher the
liquidity, the greater the probability that informed investors will drive the price to
an efficient level. Informed investor bids up an undervalued asset and bids down
an overvalued one with the use of short selling. There is no short selling at on-line
auctions. So, it is considered that liquidity has an opposite effect in this situation. The
higher the liquidity, the greater the probability of two uniformed bidders meeting
each other, which will raise the price of the item [Kauffman et al. 2009].

4. Methodology

On-line auction market efficiency will be verified by unit root test with the use of
methodology shown by Kauffman [Kauffman et al. 2009]. Let P, be the indexed
price for the item 7 at the moment ¢ Then, it will be calculated W1th the following
formula:

_ price;,

=2
price;
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where: price, — the final selling price for the item i at the moment ¢, price,  — the
average price for the item i at the first moment.

Next, let R be the percentage return on the item 7 at the moment 7. Then, it will
be calculated Wlth the following formula:

l,t:
P,
s

Prices on an efficient market should follow a random walk [Malkiel 2003]. Next
step is to consider the following autoregression function:

R, =q, +,BR”1

where 8, can be calculated as:

B = COV(R”,R” 1)
o (Ri,t—I)

The parameter f, gives the information, whether the returns of the item i are
predictable with the use of previous returns. Random walk occurs when g, equals 1.
In this situation, the estimate of R, is a drift parameter and the return of the previous
period. There is no chance to say if the return of this period will outperform or
underperform the expectation. In this work as the test for random walk is used to
test the efficiency of on-line auction market and the unit root test (Dickey—Fuller) is
implemented.

Liquidity is the ability to sell an item rapidly, so in this research it is a ratio:
bidder-to-auction. High number of bidders allows to sell the item relatively quickly
and at a good price.

5. Data

Data used in the research comes from the biggest Polish on-line auction service
Allegro.pl. The collectible market was chosen and examined. An old Polish coin
was chosen for the examination. It is a silver coin ,, Trojak”. King Zygmunt Stary
introduced the coin to the market in 1528. The coin was produced till Stanistaw
Poniatowski’s kingdom times [Walewski 1884]. It was used even after the partition
of Poland as a popular coin. Nowadays, there is rather no possibility to count and
catalogue all coins (for example there are 158 pages describing 887 kinds of this
coin in catalogue of Kaminski and Kurpiewski [1990]). It is a popular and not very
valuable coin.

In the research there is more than 300 auctions examined, from 1.06.2015 till
10.07.2015 at the Allegro.pl service. The coin ,,Trojak” of the king Zygmunt III
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Waza in acceptable condition is examined to gain uniformity. All very rare or in
super condition coins were rejected (there were a few really valuable coins — the
most expensive one was sold by 4527 zt at that time). The auctions are divided into
two groups: 1 —21.06.2015 and 22.06 — 10.07.2015 (observations from May were
used to control coins’ prices). The division is connected with the time of holiday.

6. The run of research

The results of auctions for “Trojak” from 1.06 — 10.07.2015 are presented in Table 1.

Table 1. Data collected from the auctions of “Trojak” between 1.06.2015 and 10.07.2015
at Allegro.pl service.

Number . .
Period OF;TESLS of auctions Bidders A\;ir;glzt?éis Avereziie) price
ended by sale p
1.06-21.06 204 150 230 44 67
22.06-10.07 97 64 149 4.8 67.8

Source: Author’s own study based on pricing at www.allegro.pl as of 10.07.2015.

One can observe that the auctions of coins on Allegro.pl are very popular.
There is a great interest in this kind of auctions. There are more bidders interested
in purchasing than auctions. More than 70% of auctions end with a sale. There is
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Figure 1. The sale prices of “Trojak” in the period of 1-21.06.2015 at Allegro.pl service

Source: Author’s own study.
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also a really high average number of bids per one auction. The division of data
into two groups seems to be proper. There is a visible difference between these two
periods. The number of auctions in “holiday” period was half as big as the quantity
of auctions earlier. However, the sale price was the same.

Data coming from the auctions in the period 1-21.06.2015 is presented by Figure

1.

Let us check if the prices of auctions follow a random walk in examined period.
The parameter f of autoregression function equals —0.15. The statistical analysis is
conducted with the use of Dickey—Fuller test. The following hypothesis, connected
with the equation:

Ri,t = ﬂiRi,t—l +é,,
was verified:

H:p =1 (Variable is.not st.ationary),
H : B < 1(variable is stationary).
It is equivalent with the process of analysing the following hypothesis related to

the equation:
AR, =0,R,, +¢,,

H: 6, = 0 (variable is not stationary),
H,: 6, < O(variable is stationary).

The sale price [zI]

50
(T TTYT P D TP L YT L YA |
1 4 7 101316 19 22 25 28 31 34 37 40 43 46 49 52 55 58 61 64

Number of auction

Figure 2. The sale prices of “Trojak” in the period 22.06 — 10.07.2015 at Allegro.pl service

Source: Author’s own study.

The statistic is calculated as J/S; and equals —12.08. It has got an asymmetric
distribution with the expected value below zero. The critical value (reading from the
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Dickey—Fuller tables) equals —2.56 (at the level of significance 0.01). The critical
value is less than the statistic, so hypothesis / should be rejected. It means that the
random walks (which characterize an efficient market) did not occur during the period
of 1-21.06.2015. What is more, the liquidity is rather high (1.13) in comparison to
other auctions (for example observed at Ebay.com [Kaufmann et al. 2009]).

Data coming from the auctions in period 22.06-10.07.2015 is presented by
Figure 2.

Let us check if the prices of auctions follow a random walk. The parameter
p of autoregression function equals —0.14. The statistical analysis is conducted
with the use of Dickey—Fuller test, as before. The statistic is calculated and equals
—8.45. It has got an asymmetric distribution with the expected value below zero. The
critical value (reading from the Dickey—Fuller tables) equals —2.58 (at the level of
significance 0.01). The critical value is less than the statistic so the hypothesis H
should be rejected. It means that the random walks (which characterize an efficient
market) did not occur also during the period of 22.06-10.07.2015. What is more, the
liquidity is even higher (1.5) in comparison to the earlier period.

7. Conclusions

The on-line auction market, as the important part of the current financial market, was
examined. The chosen auctions from Allegro.pl service were analysed. The auctions
of the coin “Trojak” were chosen for research. They are very popular in that service.
The level of liquidity is rather high (more than 1). Most of the auctions are finished
with the sale. There are nearly 5 bids per one auction.

Traditional auctions used to be inefficient. This research is the beginning of
bigger work focusing on the problem of efficiency of on-line auctions in Poland.
It was showed that the random walks (which characterize an efficient market) did not
occur during the analysis of prices of auctions. It seems to be a good start to prove
the hypothesis that on-line auctions are still inefficient despite the good access to
Internet in Poland and new technologies. This means that it could be possible to gain
an abnormal return during the on-line auctions.

This is particularly possible when the auctions of old coins are analysed.
Sometimes the collector is ready to pay much more for the item if, for example, it is
the only one he misses to fill his whole collection. When old coins are considered, it
should be also mentioned that sometimes bidders could be uninformed properly, for
example because of small knowledge about the collectible in the world or if they are
a beginning collector. The efficiency of the on-line auctions should be checked also
with other branches of the market — for example the RTV (prices are more or less
obvious), when the situation seems to be different.

The observations were divided into two groups: before holiday and during this
time, but the conclusions are the same. There are definitely less auctions during
holidays, but the liquidity is rather the same and inefficiency could be observed in
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both periods. What is more, the level of liquidity is rather high in both situations, so
one could say that if there is a strong liquidity, there could be an inefficiency — there
is a bigger probability that two bidders will increase the price. It is a conclusion
opposite to stock exchange efficiency.

Of course, one can meet many problems during similar research. One of them is
connected with the problem of thin markets. In this research there was an assignment:
the next number of the auction means the next number of a period. In this way
the number of periods between trades is 1. But in real life, when there are bigger
irregularities, it could be necessary to reduce the impact, for example one can use
Dimson and Marsh method. Next part of the research will involve and develop this
problem further.

The research presented in this article needs more tests and a bigger number of
data in the future, but until now all conclusions of this initial examination connected
with the efficiency and liquidity of the on-line auctions in Poland are similar to the
well-developed work of Kaufmann, Spaulding and Wood [Kaufmann et al. 2009],
where the Ebay.com service was analysed.

The on-line auction market is more and more popular in Poland. The institute
Homo Homini says that every third user of the Internet would sell his items via an
on-line auction. It is estimated that the average person has got unnecessary things
worth about 3000zl. In that way, it seems to be important to know the mechanisms
which create the on-line auction market and all kinds of anomalies one can meet.
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