REVIEW

ation Strategies in Sto
Rasim Ozcan




The ISE Review

Quarterly Economics and Finance Review

Publisher on behalf of ISE Editorial Board
Tbrahim M. TURHAN, Ph. D. Mustafa BALTACI  Salih AKKILIC, Ph. D.
Adalet POLAT Nuri AYDIN
Aydin SEYMAN, Ph. D. Asim Erdener AYHAN
Nihat GUMUS, Ph. D. Korkmaz ERGUN, Ph. D.
Recep BILDIK, Ph. D. Tuncay ERSOZ
Korhan ERYILMAZ Hakan GUCLU, Ph. D.
Editor-in-Chief Giirsel KONA  Giizhan GULAY, Ph. D.

Managing Editor
Mustafa K. YILMAZ, Assoc. Professor

R. Ali KUCUKCOLAK, Ph. D. Osman PARLAK  Yusuf izzettin MUGALOGLU, Ph. D.

Ali Thsan DILER  Levent OZER
Ercan KIRAN, Ph. D.  Evrim SENKESEN, Ph. D.
Sedat UGUR, Ph. D.

Editorial Production & Printing
UFUK REKLAMCILIK
Maltepe Mah. Giimiigsuyu
Cad. Ciftehavuzlar Yolu
1. Matb. Sitesi No:1/68
Topkap1 / ISTANBUL
Tel: 0212 544 92 30
Fax: 0212 544 92 29
www.ufukmat.com

Print Date: August 2012

4ab

The views and opinions in this Journal belong to the authors and do not necessarily reflect those
of the Istanbul Stock Exchange management and / or its departments.
Copyright © 1997 ISE
All Rights Reserved

This review is published quarterly. Due to its legal status, the Istanbul Stock
Exchange is exempt from corporate tax.
Address of Administration: IMKB, Istanbul Stock Exchange, Resitpasa Mah. Tuncay Artun Cd.
Emirgan 34467, Istanbul / TURKEY
Contact Address: IMKB (ISE), Research Department,
Resitpasa Mah. Tuncay Artun Cd. Emirgan 34467, Istanbul / TURKEY
Phone: (0212) 298 21 00 Fax: (0212) 298 25 00
Web site: http://www.ise.org
E-mail: evren.arik@imkb.gov.tr, elif. mutlu@imkb.gov.tr

Objectives and Contents

The ISE Review is a journal published quarterly by the Istanbul Stock Exchange (ISE). Theoretical and empirical
articles examining primarily the capital markets and securities exchanges as well as economics, money, banking and
other financial subjects constitute the scope of this journal.

Copy Guides for Authors
Articles sent to the ISE Review will be published after the examination of the Managing editor and the subsequent
approval of the Editorial Board. Standard conditions that the articles should meet for publication are as follows:

1. Articles should be written in both English and Turkish.

2. Manuscripts should be typed, single space on an A4 paper (21cm.x 29.7 cm.) with at least 3 cm. margins
in Microsoft Word program and should be submitted electronically to http://mts.imkb.gov.tr

3. Articles should be original, unpublished or shall not be under consideration for publication elsewhere.

4.1If and when the article is approved by the Editorial Board, the author should agree that the copyright for articles is
transferred to the publisher. The copyright covers the exclusive right to reproduce and distribute the articles.

5.1f necessary, the Editorial Board may demand changes, deletions and/or modifications in the contents of the article
without infringing on the basic structure of the text.

6. The first page of the article should contain a concise and informative title, the full name(s) and affiliation(s) of the
author(s) and abstract of not more than 100 words, summarizing the significant points of the article. The full
mailing address, telephone and fax numbers of the corresponding author, acknowledgements and other related
notes should also appear in the first page as footnote(s).

7.The main text should be arranged in sequentially numbered sections. The first section should be titled “Introduction”,
while the last section should be titled “Conclusion” as the others should be titled and
numbered with a second digit (2.1, 3.2 and so on). Using boldface is necessary to indicate headings.

8.References to personalities in the text should be entered as: Smith (1971) or (Smith, 1971); two authors: Smith and

Mill (1965) or (Smith and Mill, 1965); three or more authors: Smith et al. (1974) or (Smith et al.,1974).
References to papers by the same author(s) in the same year are distinguished by the letters a,b,c, etc. (e.g. Smith,
1974a). References should be listed at the end of the paper in alphabetical order.
.Footnotes should be subsequently numbered and are to be placed at the bottom of the related page. Examples of
footnote use are:
-Books with one author:
Hormats, Robert D., “Reforming the International Monetary System; From Roosevelt to Reagan,” Foreign
Policy Association, New York, 1987, pp. 21-25.
-Books with two authors:
*Hoel, P.G., Port, S.C. “Introduction to Probability Theory,” Houghton Mifflin Company, US,
1971, p.241.
-Books with three or more authors:
*Mendenhall, W., et al., “Statistics for Management and Economics,” Sixth Edition, WPS Kent Publishing
Company, Boston, 1989, p.54.
-Articles:
°Harvey, Campbell R., “The World Price of Covariance Risk,” The Journal of Finance, Vol. XLVI, No.1,
March 1991, pp. 11-157.
-Publications on behalf of an institution:
‘Federal Reserve Bulletin, Washington, 1992-1993-1994.
10. Tables and Figures should be sequentially numbered with a brief informative title. They should be comprehensible
without reference to the text incorporating the full text, heading and unit of measurements.
Source of the information and explanatory footnotes should be provided beneath the table or figure.
11. Equations should be entered and displayed on a separate line. They should be numbered and referred to in the main
text by their corresponding numbers. Development of mathematical expressions should be presented in

o

appendices.



Associate Editors Board

Academicians

Reena AGGARWAL, Professor, Georgetown University
Asaf Savas AKAT, Professor, Bilgi University

Coskun Can AKTAN, Professor, Dokuz Eyliil University
Erdogan ALKIN, Professor, istanbul Commerce University
Giiler ARAS, Professor, Yildiz Technical University
Kiirsat AYDOGAN, Professor, Bilkent University

Ziihtii AYTAC, Professor, Bilkent University

Niyazi BERK, Professor, Bahgesehir University

Taner BERKSOY, Professor, Bahgesehir University

Unal BOZKURT, Professor, Bahgesehir University

Ali COSKUN, Assist. Professor, Bogazi¢i University
Hatice DOGUKANLLI, Professor, Cukurova University
Nuran COMERT DOYRANGOL, Professor, Marmara University
Robert ENGLE, Professor, NYU-Stern

Oral ERDOGAN, Professor, Bilgi University

Cengiz EROL, Professor, izmir University of Economics
Umit EROL, Professor, Bahgesehir University

ihsan ERSAN, Professor, Istanbul University

Mahir FISUNOGLU, Professor, Cukurova University
Hiiseyin GULEN, Assoc. Professor, Purdue University
Osman GURBUZ, Professor, Marmara University

Robert JARROW, Professor, Cornell University

Resat KAYALL Professor, Yeditepe University

Nicholas M. KIEFER, Professor, Cornell University

Halil KIYMAZ, Professor, Rollins College

Caglar MANAVGAT, Assoc. Professor, Bilkent University
Giilnur MURADOGLU, Professor, Cass Business School
Emre OZDENOREN, Assoc. Professor, London Business School
Veysi SEVIG, Ph. D., Marmara University

Nejat SEYHUN, Professor, University of Michigan
Mehmet Siikrii TEKBAS, Professor, Istanbul University
Alaeddin TILEYLIOGLU, Professor, Cankaya University
Bur¢ ULENGIN, Professor, istanbul Teknik University
Targan UNAL, Professor, Okan University

Birol YESILADA, Professor, Portland State University
Neslihan YILMAZ, Assist. Professor, Bogazi¢i University
Professionals

Vedat AKGIRAY, Professor

Sezai BEKGOZ, Ph. D.

Adnan CEZAIRLI

Emin CATANA, Ph. D.

Cetin Ali DONMEZ, Ph. D.

Mahfi EGILMEZ, Ph. D.

Bedii ENSARI

Yakup ERGINCAN, Assoc. Professor
Ali Thsan KARACAN, Assoc. Professor
Berra KILIC, Ph. D.

Atilla KOKSAL, Ph. D.

Necla KUCUKCOLAK, Ph. D.
Kenan MORTAN, Professor

Erik SIRRI, Ph. D.

Tolga SOMUNCUOGLU

Cahit SONMEZ, Ph. D.

Avsar SUNGURLU

Reha TANOR, Ph. D.

Unal TEKINALP, Professor

Erhan TOPAC

Gokhan UGAN, Ph. D.

Meral VARIS KIEFER, Ph. D.
Feyzullah YETKIN, Assoc. Professor
Celali YILMAZ, Ph. D.

Reha YOLALAN, Assoc. Professor







ISE Review is a quarterly economics and finance review published by the
Istanbul Stock Exchange.

Full-text articles published in the ISE Review are available at
http://www.ise.org/publications/ISEREVIEW .aspx

The ISE Review Price and Payment Information:

Hard Copy: USS 7.5 per copy (Issue No. 49)

Wire transfer to T. Is Bankas1 Borsa Branch

Account No: 1125 4599 (USS$ account)

Please write the name of the publication and send us a copy of the receipt.

Address: IMKB (ISE) Research Department
Resitpagsa Mah., Tuncay Artun Cad.
Emirgan 34467 Istanbul-TURKEY
Tel: +90 212 298 21 52,490 212 298 26 88 Fax: +90 212 298 21 89

Please contact us for further information, comments and suggestions.






The ISE Review

Volume: 13 No: 49

CONTENTS

Using Various Portfolio Formation and Test Periods: ......c..ccccoceverinvencncnicncnnns 1
An Examination of Overreaction in ISE
Hatice Dogukanli, Gamze Vural, Bahadir Ergiin

An Analysis of Manipulation Strategies in Stock Markets ..........cccccccevvrercncnne. 19
Rasim Ozcan

Efficiency and Limited Arbitrage in the Stock Markets: ..........ccccecevcerinicrcnenne. 39
Evidences from ISE
Bekir Elmas

The ISE Review has been included in the “World Banking Abstracts” Index
published by the Institute of European Finance (IEF) since 1997, in the Econlit
(Jel on CD) Index published by the American Economic Association (AEA)
since 2000, and in the TUBITAK-ULAKBIM Social Science Database since
2005.






The ISE Review Volume: 13 No: 49
ISSN 1301-1642 © IMKB 1997

USING VARIOUS PORTFOLIO FORMATION AND
TEST PERIODS: AN EXAMINATION OF
OVERREACTION IN ISE

Hatice DOGUKANLI"
Gamze VURAL"™
Bahadir ERGUN™

Abstract

In this paper whether the Overreaction Hypothesis was valid and the contrarian
investment strategies were useful to earn supernormal returns with different
time horizons, were examined in Istanbul Stock Exchange (ISE). These
forenamed time horizons were 1, 2, 3, 6, 12, 24 and 36-month periods. The
examination was performed through a modified version of the method of
DeBondt and Thaler (1985) with overlapping periods. In conclusion of the
analysis, results supporting Overreaction Hypothesis and effectiveness of the
contrarian strategies were found in most of the portfolio formation and test
periods. This may indicate that ISE is not weak form efficient.

Keywords: Efficient Markets Hypothesis, Behavioral Finance, Overreaction
Hypothesis, ISE.
JEL Classification: G14

I. Introduction

Pursuant to the Efficient Markets Hypothesis (EMH), the prices reflect all the
accessible information (Fama, 1970, p.383). Since the investors are rational, the
stocks are correctly priced. The new coming information is reflected to the prices
without causing any under or over reaction. If a deviation occurs from the
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essential values, arbitrage takes place quickly and corrects the prices. Hence,
getting abnormal profits in the efficient markets is not possible.

There are three different aspects of market efficiency. These are
allocational, functional and informational efficiencies. However, generally the
informational one is meant by the market efficiency. It is very rare and short
termed to be a difference between actual and market values because of the
rational investors. They terminate this difference with their rational decision
making.

There are three different forms of efficient markets. First one is weak form
efficient markets which reflect all the past information in the prices. Other one is
semi-strong form efficient markets. In this type, the prices consist of all the past
and publicly available information. The last one is strong form efficient markets
which contain all kinds of information.

On the other hand the investors may not be rational every time owing to the
psychological facts according to the Behavioral Finance approach. As the
investors may be irrational, stocks may be mispriced. Although the EMH says it
is not possible to predict the future movements of the prices, Behavioral Finance
argues that it is possible to predict and earn abnormal returns through taking
appropriate positions in the capital markets.

In contrast with the EMH, the basis of the Behavioral Finance is the
investors’ behaviors. Behavioral Finance uses the science of psychology in order
to analyze deviations from the rational behavior. In line with that intuition,
beliefs or cognitive models are taken into consideration.

One of the studies that refuse the EMH is the study of Shiller (1981).
According to the researcher, the fluctuations in the stock market cannot be
explained by only the new coming information. The study of DeBondt and
Thaler (1985) is another example which will be elaborated on later.

If an empirical observation cannot be explained through the theoretical
basis, this is an anomaly (Thaler, 1987a, p. 169). The theoretical basis addresses
the EMH here. Anomalies can be separated as calendar anomalies, firm
anomalies and price anomalies where the overreaction anomaly is a subtitle of
price anomalies. If an anomaly is noticed by the investors, they can take position
to get abnormal returns in contrast with the EMH. In other words, in the EMH
the returns should not be predictable. In this study the Overreaction Hypothesis
was tested in ISE to see the differences of the overreaction of the portfolios that
have different (1, 2, 3, 6, 12, 24 and 36-month periods) formation and test
lengths.
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II. Literature Review
Two of the studies criticizing the EMH were held by DeBondt and Thaler (1985,
1987). They used data of 1933-1980 period and explored the efficiency of New
York Stock Exchange (NYSE). The findings were contrary to the EMH and the
authors announced this was a new kind of anomaly. DeBondt and Thaler (1985,
1987) named this anomaly as Overreaction Hypothesis. “If stock prices
systematically overshoot, then their reversal should be predictable from past
return, data alone, with no use of any accounting data such as earnings.
Specifically two hypotheses are suggested: (1) extreme movements in stock
prices will be followed by subsequent price movements in the opposite direction.
(2) The more extreme the initial price movement, the greater will be the
subsequent adjustment. Both hypotheses imply a violation of weak-form market
efficiency” (DeBondt and Thaler, 1985, pp.795). In their methodology, DeBondt
and Thaler (1985), for each stock they calculated the cumulative abnormal
returns for the portfolio formation periods (36 months). The cumulative excess
returns were listed from low to high and portfolios were formed. Firms in the top
35 stocks were embedded into the winner portfolio, and the firms in the bottom
35 stocks into the loser portfolio. Then, they calculated the cumulative average
abnormal returns of all securities in the portfolio for the subsequent (test) period.
The findings proved that loser portfolios outperformed the market. Winner
portfolios earned less than the market. Another notable finding was that the
overreaction effect was asymmetric; it was much larger for losers than winners.
Seyhun (1990) studied the overreaction by using a period which contains
1987 U.S. Stock Market Crash. He stated that investors may overreact more in
times of crash. He also indicated that this overreaction may have a magnifying
effect to the crashes. Lehmann (1990) examined the Overreaction Hypothesis in
NYSE and AMEX (American Stock Exchange) using the weekly data of the
1982-1986 period, and found strong evidence. According to the findings, it was
possible to earn abnormal returns with the help of the contrarian strategies.
Bremer and Sweeney (1991) proved that the price reversals of 10-day extreme
stock price decreases reached their fundamental values in 2 days. Moreover, they
claimed this event was discrete than the other anomalies. Chopra, Lakonishok
and Ritter (1992) reanalyzed the findings of DeBondt and Thaler. In the 1926-
1986 period, they investigated the stock returns in NYSE, their incorporate size,
prior returns, and betas. They found that loser portfolios formed on the basis of
prior 5-year returns outperformed winners by 5 to 10 percent per year during the
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subsequent 5 years. Furthermore, the authors observed that for the period of
January and for the smaller firms, larger arbitrage portfolio returns were
available (Yiicel and Taskin, 2007, p.29). Liang and Mullineaux (1994) analyzed
the price movements before and after the unexpected information, and they
pointed out overreaction in the short-run, as well.

Clare and Thomas (1995) noted that the performance of the previous loser
stocks were better than the previous winner stocks in the test periods covering
the period from 1955 to 1990 in the U.K. Bowman and Iverson (1998) examined
the Overreaction Hypothesis in the stock market of New Zealand using the
weekly data and presented their proofs, supporting the hypothesis. They
indicated that the losers overreacted more than the winners. Namely, investors
overreacted more to the bad news. Fung (1999) pointed out that in Hong Kong
Heng Seng Index, previous losers tended to outperform previous winners by
9,9% in the one-year test period.

Dreman and Lufkin (2000) argued the reason of the large scaled increases
and declines of the stock prices is the overreaction in the portfolio formation
period. Nam, Pyun and Avard (2001) observed overreaction in the NYSE,
AMEX and NASDAQ in 1926-1997 period. They also indicated that the price
reversals were asymmetric. Ahmad and Hussain (2001) proved the long term
overreaction and the effectiveness of the contrarian strategies in their study,
carried out in Malaysia’s Kuala Lumpur Stock Exchange during 1986-1996.
Ulkii (2001) confirmed overreaction in Istanbul Stock Exchange-100 Index (ISE-
100) between 1989 and 2000, using the monthly returns (Barak, 2006, p. 164).
Durukan (2004) made a study to search the long-term overreaction in ISE.
Within the 1988-2003 period of time, the findings put forward that the
Overreaction Hypothesis was valid. In other words, the returns of the loser
portfolios in the test periods were higher than the returns of the winner
portfolios.

Chen and Zhu (2005) asserted that the investors overreacted to the bad news
whereas they underreacted to the good news in their study which used daily data
of the 1997-2005 period on Shanghai Composite Index. Antoniou, Galaritos and
Syprou (2005) investigated whether the contrarian profits were available in the
Athens Stock Exchange (ASE). They reached results supportive of the
Overreaction Hypothesis between 1990 and 2000 in ASE General Price Index.
Oncii, Aktas, Kargin, Aktas and Kayali (2006) suggested that findings were
parallel to the Overraction Hypothesis in their study investigating the reaction of
the investors to the important price movements. They presented that the investors
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overreacted to the information that is unexpected and incoming between the
closing and opening hours of the stock market in the first hours. However, after a
while they notice that failure and subsequently the price reversals appear. Yiicel
and Taskin (2007) tested the validity of the Overreaction Hypothesis in the
period of 1992-2005 in ISE. The findings confirm that winner and loser
portfolios based on prior returns provide excess subsequent returns, which
supports the hypothesis. Ergiin (2009) tested the validity of the Overreaction
Hypothesis and whether the contrarian investment strategy is useful to earn
supernormal returns in five different indexes of ISE (ISE 100, ISE 50, ISE 30,
ISE Financial and ISE Industrial) between July 1998 and June 2008 using the
monthly returns. In conclusion of the analysis, proofs which support
Overreaction Hypothesis and the effectiveness of the contrarian strategies were
found in all indexes except ISE 30 Index.

II1. Methodology

The method of DeBondt and Thaler (1985) is initial and commonly used test to
investigate overreaction in stock markets. In this study the method was modified
and 1, 2, 3, 6, 12 and 36-month portfolio formation and test periods were created.
In order to increase the number of observations and statistical significance Ritter
and Loughran (1996) and Baytas and Cakici (1999)’s methodology was adopted
and overlapping periods were taken as separate formation and test periods
(Taskin, 2006, p. 78). In this methodology there are portfolio formation and test
periods. The portfolios are generated according the performance of the stocks in
the formation periods, and then in the test periods, the performances of these
portfolios are investigated whether they confirm the Overreaction Hypothesis. In
other words, at first the abnormal returns and cumulative abnormal returns with
respect to the forestated portfolio formation-test period number for each stock
are calculated. Since the overlapping periods are used in this study, the
beginning and ending dates of the formation period, for instance for the
portfolios that have 6-months formation-test periods, are July 1998 and
December 1998; and the test period is between January 1999 and June 1999. For
the second portfolio, the formation is in the August 1998- January 1999 period;
however, the test is in the February 1999- July 1999 period. Considering these
returns for each formation period, the best and worst performed stocks are
chosen to create the winner and loser portfolios. The vital point here is to see
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whether the loser portfolios outperform the market and the winner portfolios earn
less than the market in the subsequent (test) periods.

The monthly returns of the stocks which were traded continuously in ISE
100, between July 1998 and December 2008 were chosen as the sample.
Adjusted monthly returns of all stocks were obtained from the web site of ISE.

So as to find the excess returns of the stocks the following formula was
used. Where (AR;;) stands for the abnormal return of the stock i for month t,
(Riy) is the return of the stock i for the month t, and (R,,,) is the market return:

it it mt (D

The cumulative abnormal return (CAR;) for each stock is calculated using
the formula:

0
CAR, = E AR,
‘ 2)

The stocks are ranked according to their CAR; values. The winner and loser
portfolios were formed with the best 10 % and worst 10 % performed stocks. In
the portfolios, the stocks have equal weights.

For the test periods for each month t, the cumulative abnormal return for the
portfolio is calculated by using the formula below. Where p denotes the loser (L)
and the winner (W) portfolios, z denotes the portfolio formation period and N
represents the number of stocks in the portfolio.

CAR, , = E {(1/1\1)2 AR, } 3)

For the loser and winner portfolios the average cumulative abnormal return
is calculated for each month for the test months with the formula:

CAR

.zt
1

ACAR,, ==
4)
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Eventually one can claim the overreaction in the stock market, if
ACARw <0 and ACARL >0, or [ACARL ;- ACARy,] >0.

IV. Results

The analysis, explained in the methodology part of the paper, was implemented
to the various portfolio formation and test periods. The results supported the
overreaction literature; however, there are some exceptions.

Table 4.1: Monthly ACAR Values of Loser and Winner Portfolios in the

Formation and Test Periods (%)
LOSER PORTFOLIO (L) WINNER PORTFOLIO (W)

formation period test period formation period test period

CARp ACARp,t CARp ACARp,t CARp ACARp,t CARp ACAR p,t
1-month time periods  -18,40 -18,40 0,17 0,17 27,73 27,73 -0,11 -0,11
2-month time periods  -26,80 -13,40 0,19 -0,09 39,38 19,69 1,04 0,52
3-month time periods  -33,69 -11,23 0,59 0,20 48,50 16,17 0,52 0,17
6-month time periods -49,49 -8,25 2,96 0,49 69,01 11,50 -2,58 -0,43
12-month time periods  -71,47 -5,96 12,67 1,06 95,45 7,95 -7,10 -0,59
24-month time periods  -97,90 -4,08 9,59 0,40 131,18 5,47 -14,43 -0,60
36-month time periods  -112,81 -3,13 -1,70 -0,05 151,11 4,20 -19,03 -0,53

Figure 4.1: Monthly ACAR Values of Loser and Winner Portfolios in the
Formation and Test Periods (%)

Monthly ACAR Values of Loser Portfolios in the Formation and Test Periods (%)

36-months timexekiksm
24-months tigagaekiadsm

12-mopthstineneriodse
M test periods
mformation periods
i . iod

I ——

-20,00 -15,00 -10,00 -5,00 0,00 5,00
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Monthly ACAR Values of Winner Portfolios in the Formation and Test Periods (%)

36-months time periods
24-months time periods
12-months time periods

6-months time periods test periods

3-months time periods ) .
mformation periods

2 months time periods

hw"

1-month time periods

-500 000 500 1000 1500 20,00 2500 30,00

Table 4.1 and Figure 4.1 show the monthly ACAR values, observed in the
various portfolio formation and test periods for both the loser and winner
portfolios. The important thing is to see the behaviors of the chosen portfolios in
the formation and test periods. In parallel with the Overreaction Hypothesis, the
portfolios which were created with the combination of the worst performing
stocks, performed better in the test periods; besides the portfolios which were
created with the best performing ones, performed worse. For example, while the
loser portfolios which were created with 12-months formation and test periods
had -5,96% cumulative abnormal return in the formation periods, they
subsequently had 1,06% in the test periods. For the winner portfolios this return
was 7,95% in the formation periods and -0,59% in the test periods. In this
circumstance, two conditions of the Overreaction Hypothesis (ACARW,t<0 and
ACARL,t>0) were met. In the light of these findings it can be easily figured out
that all time periods met the conditions of Overreaction Hypothesis (ACARw <0
and ACAR_>0) out of the 2-month time periods in the loser portfolios and both
2 and 3-month time periods in the winner portfolios.

The time points displayed in the graphs show not only the beginning of the
formation periods but also the test periods. That is to say, for the 1-month
periods, Jul-98 means the first month (formation) and also the second month
(test), to give an example.
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Table 4.2: ACAR;-ACARy (%)

formation/test periods ACAR-ACARy,
1-month time periods 0,28
2-month time periods -0,61
3-month time periods 0,03
6-month time periods 0,92
12-month time periods 1,65
24-month time periods 1,00
36-month time periods 0,48

Figure 4.2: ACAR-ACARW (%)

ACAR,-ACAR,,

2,00

1,50

1,00

o0 . 1N

ITmonthtime 2m ime3 months time6 months time. 12months | 24months | 36 months
-0,50 ; . : : : = : : :
periods periods periods | time periods | time periods | time periods

-1,00

Table 4.2 and Figure 4.2 indicate whether the portfolios of the different time
periods met the last condition of the Overreaction Hypothesis ([ACARy; -
ACARy,] >0). In addition, the table and figure also show whether the strategy
that the hypothesis advices, “buy the losers and sell the winners of prior periods”
(contrarian strategies) was useful to earn abnormal returns or not. If the residuals
are positive, this means the contrarian strategies are useful. In accordance with
the results, portfolios of 2-month time periods contradicted with the overreaction
condition. In addition, the biggest overreaction can be observed in the 12-month
periods.
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Figure 4.3: Cumulative ACAR Values in Test Periods (%)
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Cumulative ACAR values in test periods are salutary to investigate whether
the strategies relevant to the Overreaction Hypothesis were useful to earn
supernormal returns during the periods. Figure-4.3. can show this visually. The
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spirals seen in the 2 and 3-month time periods mean this did not work. However,
especially as in 12-month periods, if the distance between the lines gets bigger
(loser should be above), this means if one observes the price behaviors of the
stock for 12-month and chooses loser and winner portfolios, then if this person
realizes the portfolios, he or she wins more.

Table 4.3: Price Reversals
formation/test periods |ACARL| (%) |ACARW]| (%) residual

1-month time periods 0,17 0,11 0,07
2-month time periods 0,09 0,52 -0,43
3-month time periods 0,20 0,17 0,03
6-month time periods 0,49 0,43 0,06
12-month time periods 1,06 0,59 0,46
24-month time periods 0,40 0,60 -0,20
36-month time periods 0,05 0,53 -0,48

Price reversals are important because in the light of these, how much the
investors overreacted in the formation period can be figured out. If the residual
of the ]JACAR_| and [ACARy/| is positive, this means investors had overreacted to
the bad news more than the good news, which is parallel to the literature. In
Table-4.3 some negative values can also be seen; however, especially in the 12-
month time periods, investors overreacted more to the bad news.
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Table 4.4: t-test results

length of the period | portfolio / period [ mean| t | sig(2 tailed)

loser / formation -18,4 203 0,000
1-month loser / test 0,17

winner / formation 27,73

- 21,75 0,000

winner / test -0,1

loser / formation -13,4 21,82 0,000
5-month loser / test -0,09

winner / formation 19,69 165 0.000

winner / test 0,52 ! !

loser / formation -11,23 23,33 0,000

loser / test 0,2
3-month - 7T = TR,

w!nner ormation X 21,57 0,000

winner / test 0,17

:oser;:or;natlon (;3,:95 2346 0,000
6-month o.ser ;: m 1'1 3

winner / formation ,

winner / test -0,43 24,01 0,000

:oserjl’or:\atlon -15,366 20,44 0,000
12-month o§er ;: - 7'95

w!nner ormation , 25,05 0,000

winner / test -0,59

loser / formation -4,08

loser / test 0,4 3172 0,000
24-month - 7t " 3 217

w!nner ormation , 291 0,000

winner / test -0,6

loser / formation -3,13 2125 0.000

loser / test 0,05 | ° !
36-month winner / formation 4,2

winner / test -0,53 29,34 0,000

t-test was implemented to see whether there was a significant difference
between the ACAR values of formation and test periods. The results are given in
Table 4.4 and test shows us the significant difference exists.

V. Conclusion

The paper investigated the Overreaction Hypothesis in ISE 100 index through
various portfolio formation and test periods. The method of DeBondt and Thaler
(1985) was modified and created 1, 2, 3, 6, 12 and 36-month portfolio formation
and test periods. In addition, Ritter and Loughran (1996) and Baytas and Cakici
(1999)’s methodology was implemented, and overlapping periods were taken as
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separate formation and test periods (Taskin, 2006, p. 78). The monthly adjusted
returns of the stocks, traded continuously in ISE 100 in the July 1998-December
2008 period, were used.

Consequently, all time periods met the conditions of Overreaction
Hypothesis (ACARw <0 and ACAR ~>0) out of the 2-month time periods in the
loser portfolios and both 2 and 3-month time periods in the winner portfolios.
The other condition of the hypothesis ((ACARL-ACARy]>0) was not satisfied
only by the 2-month time periods. Then, the biggest overreaction was observed
in the 12-month periods. Finally, it was figured out investors overreacted to the
bad news especially in the 12-month periods.

The paper showed the behaviors of the investors and some clues to earn
supernormal returns for the various portfolio periods. In the analyzed period
especially the investors who took position that the Overreaction Hypothesis
advises and who had 12 month time horizon, earned more supernormal returns.
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Appendix: ACAR Values of Loser and Winner Portfolios for Various Time

Periods (%) (—formation period

The graphs show the return behaviors of the loser and winner

test period )

portfolios for various portfolio formation and test periods.
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AN ANALYSIS OF MANIPULATION
STRATEGIES IN STOCK MARKETS

L .
Rasim Ozcan

Abstract

Manipulative transactions, which affect both the supply and demand side of the
markets, have been studied by academic circles and it was concluded that
manipulation exerts negative impact on markets. A market with manipulation
is considered as less trustworthy and credible compared to a market without
manipulation, which in turn, affects demand. Manipulations affecting both the
supply and demand should be closely monitored by stock market investors as
well as legislative, executive, and regulatory institutions. This paper aims to
review economic and financial studies on manipulation in order to reveal what
has done so far and what should and can be done. This paper, which compares
different types of manipulation, also discusses main empirical studies on
manipulation types.

Keywords: Manipulation, Stock Exchange, Empirical Study
JEL Classification: G1, G14, G15

I. Introduction

Communication and Information Technologies emerged in the last half century
and have been big part of our daily lives starting from 1990s allow the financial
transactions to be undertaken at very low costs. This has led the financial sector
to reached unpredictable transaction levels. According to the World Federation
of Exchanges, total trade volume of world stock exchanges was about US$ 81
trillion in 2009." Comparing this value, which includes transactions only from
stock exchanges and excludes transactions of other financial instruments such as
options and government bonds, with US$ 70.3 billion of total world economic
production in 2009 reveals how big financial markets size is.

Rasim Ozcan Ph. D, Tiirk Telekom, Akatlar Mah. Prof. Dr. Kaya Cilingiroglu Cad. No: 10,
34337 Etiler-Besiktas/istanbul, Turkey. Phone: +90 (212) 306 80 58, Fax: +90 (212) 352 96 10
E-mail: rasim.ozcan@turktelekom.com.tr

This value only includes members of World Federation of Exchanges. (World Federation of
Exchanges, Home Page, Access Date: 18.08.2010. http://www.world-
exchanges.org/files/statistics/excel/EQUITY509.xls) (WFE Home Page)

CIA World Factbook, 2010, Access Date: 18.08.2010,
https://www.cia.gov/library/publications/the-world-factbook/geos/xx.html.

)
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Naturally, in such a high volume market one may expect existence of
market participants seeking profits via actions based on deceiving others. The
term “manipulation” is used to express such transactions aimed to make profits
that cannot be made under normal market conditions. Not only topics from the
definition of manipulation to its effects on traders, market participations, and
markets have raised the academic interest and been studied in economics and
finance literature, but also been taken seriously by executive and regulatory
institutions.

The aim of this study is to identify the current situation of literature by
investigating studies on manipulation from economics and finance literature and
finding out the directions that needs further work. Despite the importance of
manipulation, studies especially empirical studies are far from adequate levels.
The main reason is mostly the confidentiality of data needed to undertake an
empirical study on manipulation; hence academicians are given limited access to
such data. However, even with this limited access to data there are studies
concluding the existence of variety of manipulations, discussing the effects of
market regulations to avoid such manipulations and proposing new
regulations/adjustments to have more reliable markets.

In this paper, I compare various definitions of manipulation and overview
manipulation types. Then, I discuss selected empirical studies that examine
various manipulation types. The structure of the paper is as follows. Section 2
answers the question of “why manipulation?” Section 3 discusses the definitions
of manipulation as a term. Section 4 refers the classification of manipulations
into action-based, information-based and trade-based. An analysis of empirical
manipulation studies is given in Section 5. Section 6 concludes the paper.

II. Why Manipulation?

The importance of manipulation in terms of its size and effects can be better
understood with the example of Citigroup’s buy-sell orders in 2005. On August
2", 2005 Citigroup sold about 200 bonds amounting EUR 11 billion in a period
of less than two minutes in Eurozone. Immediately after that, EUR 4 billion
worth of the bonds were bought at a lower price. As a result of these
transactions’ adverse effects on liquidity in the Eurozone, the Financial Services
Authority conducted investigation about the incidence and reached an agreement
with Citigroup. According to the agreement, Citigroup accepted to pay total of
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EUR 13.9 billion (about US$ 25.3 billion) of which EUR 4 billion as fine and the
rest was the profit made from the transactions.”’

Since the transactions with value of billion dollars/euros can be executed
within a few minutes, the changes as a consequence of Citigroup’s transactions
in this example can be easily monitored. However, the existence of
manipulations carried out within seconds or shorter time periods is possible and
their collective influences on markets should be analyzed.

The manipulative actions influencing both supply and demand sides of
markets have been subjects of academic studies. Some conclude that
manipulations have negative effects on market operations. For example,
Comerton-Forde and Putnins (2009), which analyzes short sells, states that even
the knowledge of the existence of manipulation by market participants adversely
influences price accuracy and liquidity. This prevents markets from playing their
most significant roles; the accurate information diffusion and efficient allocation
of resources. According to Comerton-Forde and Putnins (2009), these create
hesitations for firms to go on public which as a result raises the cost of capital.

Manipulation can negatively affect demand as well as supply. Guiso et al.
(2008), which studies the implications of the impact of market credibility on
investors, finds out that investors take the probability of being cheated during
stock transactions into account; investors with high trust on markets invest
bigger portion of their funds on stock markets. They also mention in their study
that in addition to buying more stocks, such investors evade high risky stocks
less.

Credibility of manipulative markets will be less than without it and this
affects demand. Manipulations, which influence both supply and demand, have
potential to cause significant negative results as in Citigroup example. Hence,
they have to be closely monitored by market participants, legislators, and
regulatory institutions.

II1. Defining Manipulation

Although manipulation has taken the attention of investors and regulatory
institutions since beginning of 1900s, a universal definition still does not exist.
Every party defines the term by evaluating from different perspectives and hence

Munter, P., Jenkins, P., Madelin, T., and Crawford, L. (2004), “Citigroup traders face criminal
probe in bond case,” Financial Times, 24.01.2005. Munter, P. and Osman, Y. (2005), “Citigroup
in £14m settlement over bond trading,” Financial Times, 27.06.2005.
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small differences exist between definitions made by different sources. Recently
studies are conducted about the definition of manipulation, especially by legal
authorities. The authorities try to determine which market transactions should be
regarded as manipulation.4 In this section, the definitions of manipulation from
academicians and regulatory institutions are overviewed.

In one of the recent academic studies, Jarrow (1992) defines market
manipulation trading strategy as “one that generates positive real wealth with no
risk.” Jarrow, getting far from this definition, which is similar to the definition of
arbitrage in academic literature, defines manipulation occurrence in a study with
Cherian (Cherian and Jarrow, 1995) as “market manipulation occurs when an
individual (or a group of individuals) trades a firm’s shares in a manner such that
the share price is influenced to his advantage.”

Legislators and regulatory institutions consider the aim of manipulation
besides its effects on trading and price formation. US Securities and Exchange
Commission, SEC, define manipulation as “intentional conduct designed to
deceive investors by controlling or artificially affecting the market for a
security.”

In its bulletin “Market Abuse,” European Union defines manipulation in
three different ways in 2003. These are “transactions or orders that have false
and misleading effects on the demand for and supply of capital market
instruments or aim to reach abnormal and artificial price levels of capital market
instruments; trading of other transactions based on deceptive and contrivance
facts; dissemination of information about capital market instruments which
generates/is able to generate false and misleading influences.”®

In Turkey, Capital Markets Board (CMB) states the following about the
stock market manipulations:

“In the definition of manipulations by legal frameworks and judgments of
various countries, generally outside interventions to market operations are stated.
In these definitions, manipulation is expressed as deceiving behaviors that lead
people to buy/sell a security or behaviors that aim to hold the security’s

4

For examples: Nelemans, Matthijs, 2008, “Redefining Trade-Based Market Manipulation”,
Valparaiso University Law Review, TILEC Discussion Paper No. 2008-003. Available at SSRN:
http://ssrn.com/abstract=1078423; Kyle, A.S. and Viswanathan, S. (2008), “How to define illegal
price manipulation”, American Economic Review 98, 274-279.

SEC Home Page, Access Date: 19.08.2010, http://www.sec.gov/answers/tmanipul.htm.

¢ CMB (Capital Markets Board), (2003), “Hisse Senedi Piyasalarinda Manipiilasyon, Kullamlan
Yontem Ornekleri, Manipiilatif islem Kalib1 Ornekleri, Korunma Yollar1.”
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price at an artificial level. Definitions such as intentionally avoiding the
independent interaction of supply and demand exist as well. According to these
definitions, actions that aim (1) influencing price mechanisms by avoiding
independent interaction of supply and demand (2) leading people to trade a
security by deceiving them (3) holding securities’ prices at artificial levels, are
called as manipulative.”’

IV. Classification of Manipulation

Although academic discussions about the definition of manipulation continue,
academicians and market actors use similar classifications about the types of
manipulations. Allen and Gale (1992), which is one of the main references for
theoretical manipulation studies, mention three classes of manipulations. These
classes and their definitions are

Action-Based Manipulation: According to Allen and Gale (1992),
manipulators goal in this type of manipulation is to make profit by affecting a
stock’s price with real actions and leading the price to their desired levels. Allen
and Gale (1992) give transactions of American Steel and Cable Company’s
managers’ conducts in 1901 as an example of action-based manipulation. In
those transactions, managers firstly take short positions, then by closing one of
the steel plants they led firm’s stock price to decrease to US$ 40 from USS$ 60.
Then they close their short positions at US$ 40. After that by reactivating the
closed plant, they pushed the stock’s price level up back to its normal level. As a
result they made significant profits.

Information-Based Manipulation: Manipulators aim to lead prices by
providing false information or by disseminating rumors.® This type of
manipulations covers various actions such as providing misleading information
via forums, sending spam e-mails and whispering incorrect information to news
sources.

Trade-Based Manipulation: Traders try to manipulate stock price only via
trading, without any dissemination of incorrect information or any observable
and price leading actions.” A good example of trade-based manipulation is wash
sales. Another example is runs (“yogunlagma” by CMB). In runs, a group of
investors sell significant amount of stocks instantly and without any base,

7 CMB (2003)
® In Allen and Gale (1992) and CMB (2003), similar definitions are given.
?  Allen and Gale (1992)
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leading price drops. After enough decrease in the price observed, other investors
sell their stocks with panic. As a result manipulators who sold their stocks at
high prices have the chance to buy back the stock at lower price levels. Since
there is no real reason for decreases in the stock price, the prices would return to
their previous levels giving the way for manipulators to make profits. This
method can be conducted other way around too. i.e. first extensive buy leading to
price increases and then sell at higher price levels; at the end price goes down to
its original level.

V. Empirical Manipulation Studies

Although empirical studies about both information-based and trade-based
manipulations exist in the literature, these studies are limited in terms of their
numbers and content. Especially, studies about trade-based manipulations have
to do analyses with limited data because of insufficient data or confidentiality of
data. Hence, there is limited information about how manipulations carried out,
their mechanisms, and how to detect them and their effects on markets.

In this section, the methods and results of empirical studies about
manipulations are analyzed. I mention three types of manipulations in the
previous section. According to Allen and Gale (1992), the legislations to prevent
two of these three types, information-based and action-based manipulations, are
mostly successful. For that reason, I do not discuss studies about action-based
manipulations here. However, after Allen and Gale (1992), with spread of
internet technology new types of information-based manipulations have
emerged. Therefore, I firstly discuss a group of studies on the information-based
manipulations which cover incorrect news on internet forums and spam e-mails.
Secondly, I discuss studies on trade-based manipulations. In the final group I
overview studies using data on judicial cases. The studies on this final group
may cover both information-based and trade-based manipulations.

5.1. Information-Based Manipulations

In the information-based manipulations, manipulators aim to lead prices to their
desired levels by disseminate misleading information or spreading baseless
rumors.'” Some examples of information-based manipulations are cooperation of
manipulator traders and media members to prepare incorrect news, writing

' In Allen and Gale (1992) and CMB (2003), similar definitions are given.
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misleading messages on internet forums and sending spam emails with
misleading information."'

Considering that the internet has just 20 years of wide-spread usage,
emergence of studies on information-based manipulations at the end of 1990s is
not surprising. However, the scarcity of such studies since 1990s grabs many
people’s attention. One of the reasons of this scarcity may be the need of
complex computational linguistic methods to use the information in forums,
which is in the form of composition/discussion, in quantitative studies. In the
remaining part of the section, some studies, which make linguistic computations
on spam e-mails and forum messages, will be discussed.

5.1.1. Spam Emails

Today spam e-mails, which constitutes significant portion of e-mail traffic,
become one of the methods used by manipulators. Just very recently appearing in
the literature, spam e-mails are investigated by Frieder and Zittrain (2006).
According to Frieder and Zittrain (2006), manipulators firstly invest on penny
stocks, and then they send spam e-mails that advise investing on those penny
stocks. When investors start to buy the penny stocks after receiving the e-mails,
manipulators make profit by selling stock they hold at a high price that is
reached due to increased demand. Although the spam emails most of the time
has statements like the sender of the e-mail will make profit if the stock is bought
by the email receiver, since such statements are in small fonts they can be easily
overlooked and ineffective on the receiver (Frieder and Zittrain, 2006). This type
of manipulations, though based on both information and trade, are treated in
information-based manipulations.

Frieder and Zittrain (2006) analyze the spam emails advising to buy a stock,
which are sent to a spam tracking group and the mail box of one of the writers
from January 2004 to June 2005. They check the performance of the stock
before, after and during the date of the spam e-mail. The study covers mostly
penny stocks, i.e. stocks mostly illiquid and open to manipulations. The data set
of the study consists of 75,415 spam e-mails at which total of 307 stocks are
advised to be bought. They find out that in the day and previous day of intensive

T . . . . - - :
In addition, misleading markets via incorrect disclosure of financial ratios can be counted as

information-based manipulations. (Ogiit, H., Aktas, R., Alp, A. and Doganay, M. (2009),
"Prediction of financial information manipulation by using support vector machine and
probabilistic neural network". Expert Systems with Applications. 36 (3): 5419.) (Ogiit et al.
(2009))
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e-mail delivery the aforementioned stocks obtain higher returns than the market.
However, following days’ returns remain below the market returns. In addition,
trade volume increases with spam e-mails as well. The study reveals that
investors trading with the guidance of those spam e-mails suffer 5.25% loss on
the average. Unfortunately, detection of spam sender’s position except for stocks
stated in the spam e-mails is not possible. However, writers state that their results
are in line with the hypothesis that supports the existence of manipulation.
According to the hypothesis, spam senders buy the stock first and then raise the
price of stocks by sending spam e-mails. In the following days, as a result of
manipulators selling stocks to benefit from higher prices, stock prices fall down
to the original level.

This research is an interesting study not only for showing the effects of
spam emails on stock exchanges, but also showing that spam emails considered
as undesired and not be read, are taken seriously by a portion of the recipients
that may create apparent impact on stock prices.

Another interesting result of this study is the success degree of legal notices.
Almost in all the analyzed spam e-mails, although with small fonts, senders
include a note stating that they are paid to send e-mails or/and they can sell the
mentioned stock in the e-mail. Even though this is the situation, it is interesting
that market participant, who receives such emails, make investments with 5% on
the average potential losses. Writers advise to legislators and market regulators
not only imposing obligatory legal notices, but also taking steps to make trading
harder for those who send such emails.

5.1.2. Internet Forums
A widely used way of spreading delusive news is writing incorrect messages on
forums such as Yahoo! Finance, Raging Bull, The Motley Fool and Silicon
Investor. The main studies analyzing such messages are Wysocki (1998) and
Antweiler and Frank (2004). These studies consider these messages not as
manipulative behaviors but environment for information exchange between
market participants. However, as in trade-based manipulations, the existence of
market participants who aim to make profits via spreading incorrect news cannot
be ignored. Hence, it is important to examine the effects of messages in forums
on markets.

According to Antweiler and Frank (2004), the very first study that examines
internet forums in scope of financial markets is Wysocki (1998). Antweiler and
Frank (2004), who studies company characteristics that have impact on the
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number of forum messages; show that the highly mentioned companies in
internet forums have higher average market value, extreme profit history and
accounting performance, high price-profit ratio, high volatility and traded value,
and high analyst track. After all of these features, it can be stated that internet
forums mention highly visible companies more.

Since there is correlation between company characteristics and number of
messages, the point that should be studied is the effects of messages on markets.
Antweiller and Frank (2004) try to enlighten this subject by examining messages
in Yahoo! Finance and Raging Bull. Analyzing over 1.5 billion messages written
in 2000 and about 45 stocks traded in Dow Jones Industrial Average (DIA) and
Dow Jones Internet Commerce Index (XLK), they categorize these messages as
“buy, hold, sell” by using Naive Bayes Classifier.'” After that, writers find which
of the three categories — bullishness, bearish and neither — “average message”
advises by taking average of whole day’s messages. Then, they study on
correlation between stock prices and “average message” suggestions.

The main result of this study is that if the “average message” suggests
bullishness in a day, a small decrease in the stock price occurs on the following
day. However, this effect reverses on the next day. Although this drop is
statistically significant, it is not at a degree of covering transaction costs and
providing arbitrage chance. In addition, they study on correlation between stock
volatility and messages; they find out that growth in the number of messages can
be used as an indicator of predicting volatility. In summary, this study show that
forum messages are not totally noise but have impacts on markets.

5.2. Trade-based Manipulations

According to Allen and Gale (1992), trade-based manipulation occurs when
traders attempt to manipulate the price of a share via buying or selling, rather
than leaking false information or taking any publicly observable action with the
aim of changing the share price. Most significant examples of trade-based
manipulation are runs, spoofing, corners, opening/closing price manipulation,
and wash sales. In this section, different trade-based manipulation types and
academic studies covering those types are discussed.

2 According to Antweiller and Frank (2004), Naive Bayes classifier is the oldest method of
document categorization and is still the most successful algorithm. In scope of this paper, Naive
Bayes method is used to detect the category of messages by analyzing words in messages and
using the frequency of words. First of all, writers manually classify 1000 messages and enter
them into computer as educative data. Then, system categorizes all of over 1.5 million messages
in database by using frequency of words in the messages and finding the category of these
messages with highest probability.
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5.2.1. Runs

The Capital Market Boards of Turkey defines runs as a group of investors buy
(sell) significant amount of stocks and without any base in an attempt to create
the image of a lively market. The aim of intensive buys is to cause increases in
the stock price by driving other investors to buy the stock and after some point to
sell the stock at a higher price in order to gain benefits.”” According to this
definition, with runs, players aim to manipulate the stock markets by simply
performing transactions on the demand side.

In the finance literature, similar manipulation types exist where transactions
are performed on both the supply and demand side in order to affect other
investors and encourage them to engage in buying-selling activities. These
manipulation types could also be gathered under runs. According to Khwaja and
Mian (2005), trade-based manipulation strategy called “hype and dump”, which
is chosen to be evaluated as runs, starts with colluding brokers to trade among
themselves in order to artificially raise prices and attract naive traders. Later on,
with the prices on the rise, these colluding brokers exit the market, causing the
naive traders to suffer from the subsequent price falls.

Khwaja and Mian (2005), which stands out as the most comprehensive
study on runs, is the first one to use a data set containing all daily trades of each
broker in every stock trading on the Karachi Stock Exchange (KSE) during a two
and a half year period (December 1998-August 2001).

The authors first determine trades done by a broker on his own behalf and
trades done on behalf of investors, and then find out that when brokers trade on
their own behalf they earn 50-90% higher annual returns. The study analyzes this
excess returns further in-depth and find evidence for runs. They firstly show that
on days when the stock prices are relatively low, most of the trade is done on the
brokers’ own behalf, whereas on days when the stock prices are high, most of the
trade is done on behalf of investors. Secondly brokers trading on their own
behalf have strong predictive power regarding returns on stocks. The study
shows that brokers buying and selling stocks among themselves when they are
acting on their own behalf lead to positive returns. Moreover, no reason is found
to suspect that the aforementioned trades and positive returns are both caused by
some external factor. If this was the case, brokers should have engaged in either
buying or selling but not both. Thirdly, decreasing prices right after the brokers’

" CMB (2003)
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exit from the market is another indication that the trading and price increases are
artificial.

In addition, after showing robustness of their results under different
assumptions, finally the impact of this manipulation type on the wealth
allocation is also examined. Khwaja and Mian’s (2005) conservative estimates
reveal a transfer of US$ 100 million from investors to manipulating brokers in
every year, which accounts 44% of the broker earnings. Moreover, the authors
reveal that this transfer stands around 10% of the KSE, underscoring that in a
country with a GDP per capita of US$ 450, this is a significant wealth transfer.'*

5.2.2. Spoofing
Some traders could choose to affect the price of a share by placing orders with
little chance of being executed in order to convince other investors that there is
an imbalance between the demand and supply of a stock (Eom et al. 2009). This
manipulation type is called spoofing with the spoofing trader later submitting his
real order and taking advantage of the price change caused by the earlier
spoofing order. The authors put spoofing not under trade based manipulation as
it is based on fictive order not real executed orders but under “microstructure-
based manipulation.” However, in this study spoofing is put under trade based
manipulation as it involves submitting orders whether they are executed or not.
Eom et al. (2009) uses the complete intraday individual accounts order and
trade data from the Korea Exchange (KRX) spanning the period of November
2001-February 2002. While during the first two months of the data period, the
KRX disclosed the total volume of buy and sell orders without releasing the
price levels, during the last two months, the KRX ceased disclosing the total
volumes. The authors showed that traders carrying out spoofing make extra
profits in the range of 67-83 basis points within 45 minutes. Furthermore, prior
to the change in the disclosure rule, spoofing orders constituted most of the total
orders, whereas following the change in the disclosure rule, the share of spoofing
orders decreased significantly, confirming that the microstructure of the KRX
was paving the way for spoofing orders. The interesting point is that by
disclosing the total quantity of buy and sell orders the KRX initially aimed to
enhance the market transparency. Yet, the authors highlight the fact that the
micro-structural modification gives the way to “microstructure-based
manipulation” rather than enhancing transparency in KRX.

' Ogiit et al. (2009) study trade-based manipulations with ISE data as well.



30 Rasim Ozcan

5.2.3. Corners

Wyckoff (1972) compiling the chronology of the Wall Street, defines corners as
-a market condition brought about intentionally, though sometimes accidentally,
when virtually all of the purchasable, or floating, supply of a company’s stock is
held by an individual, or a group who are thus able to dictate the price when
settlement is called.-

Allen, Litov, and Mei (2006), who also studied corners, define successful
corners as “those where the manipulator controlled almost all of the floating
shares during the short squeeze and were able to dictate prices”, while defining
failed corners as “those where the manipulators attempted but failed to control
the large amount of floating shares either because of large amounts of new shares
that were brought to the market on the settlement date or because of government
action”.

One of the near-term examples of corners occurred in October 2008.
Porsche disclosed that it owns 42.6% of the Volkswagen (VW) and have
acquired options for another 31.5% with an ultimate goal of acquiring 75% of
the company. Following the announcement, hedge funds opted for short-selling
in order to gain advantage due to the expectation of fall in its price. However, the
German state of Lower Saxony owning a 20% stake in VW said that it would not
sell any shares. At the end, owing to the liquidity problems, the share price of
VW jumped from about EUR 200 (about US$ 265) to above EUR 1,000, making
VW the world’s most valuable company for a short period of time."”

Allen et al. (2006) first developed a rational expectations model on corners
and show that corners could arise from rational behavior of all market players.
The authors then, based on the Wyckoff’s (1972) chronology compilation,
investigate 13 corner cases occurred between the years of 1863-1980. Most
corners involved the robber-barons of the time like Cornelius Vanderbilt, and J.
P. Morgan, who were in a position to exploit small investors as in many cases
they were company employees or large shareholders. According to the authors,
this is the common feature of these corner cases. Moreover, the authors show
that the share prices display large jumps during the corner manipulation periods,
resulting in major disruptions in orderly functioning markets.

" Norris, F. (2008), “Porsche reinvents the short squeeze,” The New York Times, 2008.10.30,
Access Date: 25.09.2010, http://www.nytimes.com/2008/10/30/business/worldbusiness/30iht-
norris31.1.17372644 . html.
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According to the authors, the presence of more informed large (deep-
pocketed) investors paves the way for corners manipulation and makes short-
selling risky for arbitrageurs, which eventually, hurts the markets by reducing the
liquidity. The study also shows that corners could increase market volatility and
also have an adverse price impact on other share prices.

The authors stated that it was easier to take large short positions in the past,
which made corners more prevalent and more successful. Furthermore, margin
calls being less restrictive in the past had also an important role. The authors note
that in order to alleviate this manipulation type the New York Stock Exchange
(NYSE) requires registering all securities traded, and 30 day notice on any new
issues. Moreover, any person or group of persons acquiring more than 5% of a
company should make the necessary announcement, which in turn brings
transparency to large shareholders’ positions.

5.2.4. Opening/Closing Price Manipulation'®

Market players and media mostly monitor opening and closing prices, rather than
intraday prices. In addition, opening and closing prices are used in many areas
such as price formation, basis for closing accounts in derivative markets,
valuation of mutual funds, and evaluation of traders’ performances. As a result
of the usage in estimating performance and valuations, various market players’
attempts to manipulate opening and closing prices in different directions are
expected, even observed in many stock markets around the Globe."”

This manipulation type that is driven by the imbalance in order books due to
the last-minute orders or the artificial change in opening and closing prices via
last-minute orders with low volume did come to the attention of many market
regulators around the Globe and stock markets took various measures to alleviate
this manipulation type."® Among these measures, implementing opening and

For detailed analysis of opening/closing price manipulations see Ozcan (2011)

For example, In scope of opening/closing manipulations, Hillion and Suominen (2004) study on
Paris Stock Exchange, Felixson and Pelli (1999) study on Helsinki Stock Exchange and
Comerton-Forde et al. (2007) study on Singapore Stock Exchange. In Turkey, Kiigiikkocaoglu
(2008) studies on opening and closing manipulations in ISE. In addition, Bildik (2001) shows that
in ISE due to two-sectioned structure transactions track W shaped distribution. Akyol and
Michayluk (2009) discuss opening/closing manipulations using this W shape.

Felixson, K. and Pelli, A. (1999) “Day end returns — stock price manipulation”, Journal of
Multinational Financial Management 9, 95-127; Hauser, S., A. Kamara and 1. Shureki, "The
Effects of Market Design on the Informational Efficiency and Manipulation of Prices", 2009,
mimeo (Hauser et al. (2009)).
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closing call auctions' and even conducting these auctions at random times stand

20
out.

5.2.5. Manipulative Use of Short-Selling

The literature on manipulative use of short-selling, which came back to agenda
with the 2008 financial crisis and stirred up heated debates about whether it was
one of the reasons of the crisis or not, increased in the last two years.

Blocher et al. (2010) study manipulative use of short-selling in the New
York Stock Exchange (NYSE) and how year-end prices were affected. The
authors find out that the reflection of short-selling on prices is temporary in
nature and a correction in prices occurs right at the beginning of the new year.
The study investigates whether this temporary price change could confirm
manipulation or not. The authors conclude that the convex structure of hedge
fund managers’ salaries could lead to manipulative actions. The study also notes
that short-selling manipulates prices in much the same way the manipulation via
regular buying-selling does.

In another study on manipulative use of short-selling, Comerton-Forde and
Putnins (2009) tests the hypothesis that short-sellers possess more information
on the market compared to other players, and thereby, they contribute to the
market efficiency. The authors, who state that there are some studies on
manipulative use of short-selling in the literature such as Gerard and Nanda
(1993) and Goldstein and Guembel (2008), use all short-selling transactions data
on 350 selected stocks in the NYSE between the years 2006-2008. Unlike the
other studies in the literature covering the yields of stock portfolios with
different weights, this study by using the transaction-based yield data suggests
that short-selling could notice permanent negative yields and contribute to the
market efficiency during times of overpricing by exerting opposite pressure. The
study also reveals that during those times of overpricing, players taking short-
selling positions managed to make extra yield of 3.26% in 2006 and 2.4% in
2008. The study finds evidence that major negative price corrections were driven
by non-short sellers rather than short-sellers themselves, suggesting that market
regulators imposing restraints on short-selling could have a negative impact on
the market efficiency. However, the study underlines that some part of short-

' According to Hauser et al. (2009), London Stock Exchange and NASDAQ use both opening and
closing call auctions.

According to Hauser et al. (2009), Tel Aviv, Toronto and Australia conduct random time opening
call auctions.
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sellers, players taking naked short-selling positions, could be related to
manipulation, and therefore, market regulators imposing restraints on naked
short-selling could contribute to the credibility of the market.

5.3. Criminal Cases

I have already stated that despite the importance of manipulation, empirical
studies on the issue remained inadequate partly due to the necessary data to work
on being considered as confidential in many markets and thus, academicians
having limited access to those data sets. Yet, academicians try to overcome this
challenge by using data from alternative sources, rather than the data compiled
from stock markets. One such source is data for the lawsuits filed against alleged
manipulation cases which are not confidential and are publicly available.

Comerton-Forde and Putnins (2008) state that manipulations in the US and
Canadian markets mostly occur at the month and quarter ends, which may be
considered as the evidence for fund managers-driven manipulations. By using
the latent variable econometric model, which is based on the Heckman-Selection
model, they estimate that for each prosecuted manipulation case, approximately
400-440 manipulation cases remain undetected or unprosecuted.

Using a criminal case database, Aggarwal and Wu (2006) builds a
theoretical model examining the presence of a manipulator and a bunch of
market players seeking information. They theoretically show that the raise in the
number of market players seeking information meant higher profits for
manipulators, therefore, lower market efficiency. The study notes that in such
cases, interventions of market regulators could increase market efficiency. They
also work with the data on manipulation cases pursued by the US Securities and
Exchange Commission (SEC) between the years 1990-2001. In that study they
find out that during a manipulation period, stock prices tend to rise, while
decreasing during the post-manipulation period. Furthermore, during a
manipulation period, manipulated stocks tend to face higher liquidity and
volatility.

VI. Conclusion

Financial markets are growing faster than envisaged, while manipulation in these
markets continues to be closely monitored by lawmakers, executive and
regulatory institutions and other market players. In many cases, market players
engaging in manipulation try so hard to cover up their trace as manipulation is
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illegal. In addition, empirical studies on the issue remained inadequate in terms
of both quantity and quality partly due to the necessary data to work with being
considered as confidential and thus, academicians having limited access to such
data.

In this paper, academic studies on different manipulation types and their
effects, which were conducted with limited data access, are discussed. These
studies conclude that both information and trade-based manipulations exist in
many stock markets around the Globe; more importantly, manipulations affect
both the supply and demand channels negatively. Yet, despite the empirical
anomalies observed in the markets, some studies reveal that the data sets don’t
conflict with the hypothesis tested, rather than showing in an unquestionable way
that these anomalies are caused by manipulation.

The manipulation literature could move forward in two directions. First of
all, with the progress made in the IT sector, manipulators could use more
creative manipulation types. These trends should be followed and new
manipulation types should be studied. Secondly, studies done by using data from
developed country should be customized and re-conducted for developing
economies since the results of studies on developed economies may not directly
apply to developing economies.



An Analysis of Manipulation Strategies in Stock Markets 35

References

Aggarwal, R., Wu, G. (2006), “Stock market manipulation”, The Journal of
Business 79, 1915-1953.

Akyol, A.C., and D. Michayluk, (2009), “Is there closing price manipulation on
the Istanbul Stock Exchange?” Unpublished manuscript.

Allen, F., Gale, D. (1992), “Stock-price manipulation”, Review of Financial
Studies 5, 503-529

Allen, F., Litov, L. ve Mei, J. (2006), “Large investors, price manipulation, and
limits to arbitrage: An anatomy of market corners”, Review of
Finance 10, 645-693.

Antweiler, W., ve Frank, M.Z. (2004), “Is all that talk just noise? The
information content of internet stock message boards”, Journal of
Finance 59, 1259 - 1294,

Bildik, R. (2001), “Intra-day seasonalities on stock returns: evidence from the
Turkish Stock Market.” Emerging Markets Review 2, no. 4: 387-417.

Blocher, J., Engelberg, J. ve Reed, A.V. (2010), “The Long Short Wars:
Evidence of End of Year Price Manipulation by Short Sellers”.
Available at SSRN: http://ssrn.com/abstract=1364835

Cherian, J.A., Jarrow, R.A., (1995), “Market manipulation,” in Jarrow, R.A.,
Maksimovic, V., Ziemba, W.T. (Eds.), Handbooks in Operations
Research and Management Science, Vol. 9: Finance. North-Holland,
Amsterdam, pp. 611-630.

CIA  World Factbook, (2010), Date of access: 18.08.2010,
https://www.cia.gov/library/publications/the-world-
factbook/geos/xx.html

Comerton-Forde, C., Lau, S.T., and Mclnish, T. (2007), “Opening and closing
behavior following the introduction of call auctions in Singapore”,
Pacific Basin Finance Journal 15, 18-35

Comerton-Forde, C., Putnins, T. (2008), “The prevalence and underpinnings of
closing price manipulation”, Unpublished working paper, Available at
SSRN: http://ssrn.com/abstract=1083530.

Comerton-Forde, C. ve Putnins, T., J. (2009), “Pricing Accuracy, Liquidity and
Trader Behavior with Closing Price Manipulation”, 22nd Australasian
Finance and Banking Conference 2009. Available at SSRN:
http://ssrn.com/abstract=1296857



36 Rasim Ozcan

Eom, K.S., Lee, E.J. ve Park, K.S. (2009), Microstructure-Based Manipulation:
Strategic Behavior and Performance of Spoofing Traders”. Available
at SSRN: http://ssrn.com/abstract=1328899

Felixson, K. and Pelli, A. (1999), “Day end returns — stock price manipulation”,
Journal of Multinational Financial Management 9, 95-127.

Frieder, L. ve Jonathan Z. (2006), “Spam Works: Evidence from Stock Touts
and Corresponding Market Activity”, Berkman Center Research,
Publication No. 2006-11, 2006

Gerard, B., and Nanda, V. (1993), “Trading and manipulation around seasoned
equity offerings”, Journal of Finance 48, 213-245.

Goldstein, 1., and Guembel, A. (2008), “Manipulation and the allocation role of
prices”, Review of Economic Studies 75, 133-164.

Guiso, L., Sapienza, P. ve Zingales, L. (2008), “Trusting the Stock Market”,
Journal of Finance. 63(6): 2557-2600.

Hauser, S., Kamara, A. ve Shureki, I. (2009)i "The Effects of Market Design on
the Informational Efficiency and Manipulation of Prices", mimeo.

Hillion, P. ve Suominen, M. (2004), “The manipulation of closing prices”,
Journal of Financial Markets 7, 351-375.

Jarrow, R.A., “Market Manipulation, Bubbles, Corners, and Short Squeezes”,
The Journal of Financial and Quantitative Analysis, Vol. 27, No. 3
(Sep., 1992), pp. 311-336.

Khwaja, A. ve Mian, A. (2005), “Unchecked Intermediaries: Price Manipulation
in an Emerging Stock Market”, Journal of Financial Economics. 78:1
(Nov.): 203-41.

Kiigiikkocaoglu, G. (2008), “Intra-Day Stock Returns and Close-End Price
Manipulation in the Istanbul Stock Exchange — Frontiers in Finance
and Economics” — Vol. 5 No.1 — April 2008.

Kyle, A.S., ve Viswanathan, S. (2008), “How to define illegal price
manipulation”, American Economic Review 98, 274-279.

Munter, P., Jenkins, P., Madelin T. ve Crawford, L. (2004), “Citigroup traders
face criminal probe in bond case,” Financial Times, 24.01.2005, Date
of access: 25.09.2010., http://www.ft.com/cms/s/0/e3169bbe-6¢44-
11d9-a60a-00000e2511¢8.html.

Munter, P. ve Osman, Y. (2005), “Citigroup in £14m settlement over bond
trading”, Financial Times, 27.06.2005, Date of access: 25.09.2010.,
http://www.ft.com/cms/s/0/4425730e-e73e-11d9-a721-
00000e2511c8.html



An Analysis of Manipulation Strategies in Stock Markets 37

Nelemans, M. (2008), “Redefining Trade-Based Market Manipulation”,
Valparaiso University Law Review, January 2008; TILEC Discussion
Paper No. 2008-003. Available at SSRN:
http://ssrn.com/abstract=1078423

Norris, F. (2008), “Porsche reinvents the short squeeze,” The New York Times,
2008.10.30, Date of access: 25.09.2010.,
http://www.nytimes.com/2008/10/30/business/worldbusiness/30iht-
norris31.1.17372644 .html.

Ogiit, H., Aktas, R., Alp, A. ve Doganay, M. (2009), "Prediction of financial
information manipulation by using support vector machine and
probabilistic neural network". Expert Systems with Applications. 36
(3): 54109.

Ozcan, R. (2010), “Borsalarda Acilis Ve Kapanig Fiyati Manipiilasyonunu
Onlemeye Yonelik Stratejik Tedbirler,” Available at SSRN:
http://ssrn.com/abstract=1736692

SEC Home page, Date of access: 19.08.2010,
http://www.sec.gov/answers/tmanipul.htm.

SPK (Sermaye Piyasasi Kurulu), (2003), “Hisse Senedi Piyasalarinda
Manipiilasyon, Kullanilan Yontem Ornekleri, Manipiilatif islem
Kalibi Ornekleri, Korunma Yollar1.”

Wyckoff, P. (1972), “Wall Street and the Stock Market: A Chronology (1644—
1971)”, Chilton Book Company, Philadelphia.

Wysocki, P.D. (1998), “Cheap Talk on the Web: The Determinants of Postings
on Stock Message Boards” University of Michigan Business School
Working Paper  No. 98025. Available at SSRN:
http://ssrn.com/abstract=160170.

World Federation of Exchanges Home page, Date of access: 18.08.2010.
http://www.world-exchanges.org/files/statistics/excel/ EQUITY509.xls






The ISE Review Volume: 13 No: 49
ISSN 1301-1642 © IMKB 1997

EFFICIENCY AND LIMITED ARBITRAGE IN
THE STOCK MARKETS:
EVIDENCES FROM ISE

Bekir Elmas’

Abstract

In this study, we examine whether the arbitrage is limited for the trading stocks
at Istanbul Stock Exchange (ISE), which is the stock market in Turkey. For
doing so, stocks held by the companies traded at different groups such as A, B
and C on ISE have been considered. By virtue of the study conducted, it has
been determined that there is a long-termed correlation by and between the
stocks held by the 3 different companies and traded under different groups and
that deviations emerging in the short term have been corrected in a short time.
Accordingly, it can be concluded that the arbitrage is not limited but operating
on a rational basis for the stocks held by the companies trading at different
groups such as A, B and C on ISE.

Keywords: Market efficiency, arbitrage, stock market
JEL Classification: D53, G11, G12

I. Introduction

In the Efficient Market Hypothesis (EMH), which strikes one’s mind on hearing
the words efficiency in the markets, the efficiency concept refers to the
informational efficiency of the market. Informational efficiency means that all of
the existing information is reflected to the securities prices thoroughly (Fama,
1970). In an informationally efficient market, a large number of rational
individuals are competing with one another, significant information reaches to all
participants easily, every participation is likely to react the inbound information
differently and a mutually agreed price is formed in no time. In this way, prices
of the securities will always reflect the fundamental values. In case of a deviation
from the fundamental value due to irrational behaviors of an investor, the
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rational arbitragers will then make sure that the assets reach up to the
fundamental value once again.

People are assumed to be displaying extremely rational behaviors in the
aforecited situation that describes the basic logic of the modern financial
economy. However it is not the case in real life and people tend to deviate from
rationality in a systematic manner (Barber and Odean, 2009). Another dimension
of deviation from rationality is that there is a limited arbitrage in the market. If
the arbitrage is limited in the market, the prices of the securities will, contrary to
EMH, not be able to give the fundamental values.

In literature, it is specified that the arbitrage offers a risk-free gaining
opportunity at no cost (Dybvig and Ross, 1992; Barberis and Thaler 2005). The
arbitrage is limited by 3 factors in the markets. These factors are the
Fundamental Risk, Noise Trader Risk and Implementation Costs (Barberis and

Thaler 2005; Wei and Zhang, 2006).

Fundamental Risk forms a very obvious risk the arbitrager is likely to
encounter. The risk is the possibility of even more decline in the price of the
securities that have relatively lower value than the fundamental value. In an
example employed by Froot and Dabora (1999) in their study, this situation is
rather more obvious in case of the stocks owned by Royal Dutch and Shell, the
associated companies, in the mid 1983. An arbitrager, who purchased Royal
Dutch stocks, which were relatively cheaper, (10% cheaper) and who sold an
equal number of Shell stocks, which were relatively expensive in the mid 1983,
went through a substantial deterioration in his position due to a 25% decrease in
prices in six months of time (Shleifer, 2000).

Noise Trader Risk; noise trader concept, introduced by Black (1986) was
developed by De Long, Shleifer, Summers and Waldmann (DSSW-1990), hence
it become a well accepted model. The fundamental notion of what DSSW (1990)
model suggest is that unpredictability of the opinions by the irrational traders
pose a risk for the securities in which they invest. Accordingly, the traders tend
to trade depending on the noise and rumors rather than information in the capital
markets. In a study conducted by De Long and others, noise trader risks is
defined as “a stock price that the arbitrager thinks mispriced and hence has a
position for arbitrage purposes only becomes even worse for the arbitrager due to
the transactions by the noise traders” (De Long at al, 1990).

Implementation Costs; commission, price differences between buying and
shorting, price impact etc. all of which are very well known to the circles make
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it less attractive in order to take advantage of mispricing (Barberis and Thaler
2005). Simultaneously, it will be suitable to give place in this category to the
cost of learning about and allowing for mispricing, as well as the cost of
resources necessitated to take advantage of it (Merton 1987).

In this study, it is researched whether arbitrage is limited or unlimited for
the shares of a company traded in different groups differentiating from available
studies in the literature. It is thought that this study would contribute the
literature in this respect.

II. Literature Research

Haris and Gurel (1986) and Shleifer (1986), one of the early studies thereanent,
show that value of a stock increases by 3,5% when included in S&P 500 index,
which is no temporary increase at all but is rather a permanent one. Yahoo stock
is a good example for this. The price of Yahoo stock increased by 24% the day it
was included in the index. As a matter of fact, the increase in Yahoo stocks
continued and reached yup to the level of 83%.

The companies that unite under a certain agreement and trade at different
stock exchanges are the research subject of Rosenthal and Young (1990), Froot
and Dabora (1999). The profit received by the cited companies is shared
pursuant to the agreement. The companies carry on with their commercial
activities under the existing business name; likewise the stocks owned by these
companies continue to be traded at the stock exchange under the existing name.
The research result has put it very clearly and evidently that the arbitrage has
been limited for these companies that are described as “Siamese twin”
companies. In the studies, Royal Dutch and Shell Transport are one of the
partners that had a merger by 60 to 40 in 1907. If the arbitrage had been limitless
for the “Siamese twin” companies, the price of the stocks owned by Royal Dutch
would equal to 1,5 of that of Shell Transport. This is, however, not the case and
it has been found that there the prices had significant deviations from the given
value.

Frankel and Lee (1998) have adopted a fundamental value-to-price (Vf/P)
ratio-oriented approach in their study. The fundamental value determination
relies on the error income model wherein analytical income estimations are used
in the study. The fundamental value-to-price ratio estimates cross sectional stock
returns for up to 3 years. A Vf/P influenced Vf represents traders’ evaluation of a
stock, so Vf/P ratio is characterized as an indicator to determine whether a stock
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is cheap or expensive. It is also indicated in the study that it is likely to develop
arbitrage strategies for buying very low value stocks and shorting very high
value stocks by using such ratio.

Lamount and Thaler (2003) mention that 3Com, a company that sells
computer networking systems and services, bought Palm Company, after which
the latter offered 5% of its stocks to public in the stock exchange, treating of the
stock prices of the two in the mean time. 3Com Company offered to public 5%
of the stocks owned by Palm Company that it bought on March 2, 2000 and
announced that it would give 1.5 Palm stocks in return for 1 3Com stock out of
the remaining 95% of the stocks till the end of the year. In this case one 3Com
stock should cost 1.5 fold of Palm stock in the market. It has been comprehended
that the day when Palm Company offered 5% of its stocks to public was not
exactly what has been expected, and 3Com stocks cost $104.13 only one day ago
but it then regressed to $81.81 on the day of public offering. On the other hand,
Palm stocks’ price was closed at $95.06 then. Thus, 3Com stock price was
actually expected to be $145 but was $63 below the value.

II1. Data Set and Method

This study serves to test whether the arbitrage is limited to the stocks traded at
the Istanbul Stock Exchange Market. To test whether the arbitrage is limited or
not, first the existence of stocks owned by the companies whose stocks are
traded at the ISE and that have a merger in this regard and that are engaged in
buying and shorting under the same name has been scrutinized. Total earnings
collected from the company amalgamation under a merger accord are distributed
and yet it alludes to the companies whose stocks are traded under the same name
as prior to the amalgamation in the market. As a result of the research, no stocks
under such conditions have been found. As a conclusion, it has been resolved to
check to see whether the arbitrage is limited for the stocks owned by the
companies whose stocks are traded at different groups such as A, B and C.
Following the research, it has been determined that stocks owned by 3
companies are being traded in groups. In this study wherein monthly data have
been utilized, the data set has been provided by ISE. The companies referred to
in the study, stock codes and the period of application have been indicated
below.
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Table 1: Companies Referred to in the Study, Stock Codes and Period of
Application

Company Stock Code Period of Application

ADANAA
Adana Cimento Sanayii T.A.S. ADANAB 10.1995/06.2010
ADANAC
CARFA
CarrefourSA A.S. CARFB 06.2008 / 06.2010
KRDMA
Karabiik Demir Celik Fabrikalar1 A.S. KRDMB 09.1998 / 06.2010

KRDMD

As the first thing to do, the natural logarithm of the series has been taken. In
time series analysis, the data should be stationary. Otherwise, in a model
projected by employing non-stationary data, one often encounters with spurious
regression issue. In this case, whether the regression represents a real
relationship is closely correlated with stationary time series (MacKinnon, 1991;
Gujarati, 1995). Dickey-Fuller designed and developed a test that integrates
delayed values of a dependent variable into the model as an independent variable
what we have employed in the test is the Augmented Dickey-Fuller (ADF)
(Enders, 1995). In their study, Philips-Perron (1998) generalized the unit root
test enunciated by Dickey-Fuller and developed, with a non-parametric
approach, a brand new unit root test (Phillips and Perron, 1988). But in this
approach, whenever the autocorrelations of the error term become highly
negative, the Philips-Perron test encounter with the sample error of the error
term. Once it was corrected, the Philips-Perron test is stronger than the ADF test
(Schwert, 1989).

In this study, ADF (Augmented Dickey-Fuller) and PP (Phillips-Perron)
unit root tests were implemented to the series in order to pick the correct model
first, whereas in the test method of stationarity, the most trending/constant
models have been used. The estimated equation for the ADF test (1) is given
below.

»
Ay, =p+6y,_ + E‘P,AYH- +ytrend + v, (M

i=1

The difference of PP unit root test from that of ADF unit root test is that
delayed values of a dependent variable exist in none of the alternative equations.
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In stead, after the equation number (2) is estimated, t statistics of the coefficient
§ is corrected by Newey-West (1987) estimator.

Ay, = B+ 0y, , +ytrend +¢, 2

In equations number (1) and (2), A means the difference operator, 3 means
the constant term, €; and v, mean the error term with white noise.

Provided two non-stationary time series are integrated on the same level, it
is likely that they have a cointegration relationship. Cointegration relationship
with non-stationary series is significant with no content of spurious regression
whatsoever (Tar1, 2009). Engle-Granger is the one who brings in cointegration
relationship between the series to the literature. The Engle-Granger (1987) test
refers to the cointegration relationship on the one hand and there are certain
drawbacks with it on the other hand. In order to make up the deficiencies,
Johansen (1988, 1995) and Johansen-Juselius (1990) developed new
cointegration tests. The cointegration tests developed by Johansen (1988, 1995)
and Johansen-Juselius (1990) are implemented in this study.

While implementing the Johansen cointegration test, the most appropriate
delay length is determined according to Schwarz Information Criteria in the first
step. Two test statistics are suggested for being used in the Johansen
cointegration tests. The first of them is Trace Statistic and the other is Maximum
Eigen Value statistics. In the Trace statistic, the tested hypothesis is the co-
integrated vector maximum in r number. The test statistic to test the hypothesis is
indicated in the equation number (3) (Maddala and Kim, 1998).

A

trace

-7 3in-4) )

i=r+l

Whereas in maximum eigen value test, the hypothesis “There are co-
integrated vectors in r number” is established versus the alternative hypotesis
“There are co-integrated vectors in r+1 number”. The test statistic employed in
the maximum eigen value test is given in equation number (4) (Maddala and
Kim, 1998).

A =-Tln(l-4_,) 4)

ax =
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Cointegration correlation is found by comparing the outcomes of the trade
and maximum eigen value statistics calculated according to the Johansen
cointegration test to the critical values obtained by Johansen and Juselius (1990).
If the trace and maximum eigen value statistics are greater than the critical
values, it means there is a long-termed relationship by and between the series.

The cointegration correlation points to the long-termed relationship by and
between the variables. To determine the short-termed relationship by and
between the variables, an Error Correction Model (ECM) is established. This
model shows how much of the deviations identified in integrated series during
the long-termed relationship can be corrected in the short-term. Error Correction
Model is referred to in the equation number (5) and number (6).

U T

AX, =ay, + EﬂlliAXt—i + EﬁIZjAYz—j +UEC, | + ¢, ®)
= et

T 23

AY, = ay + EﬂzuAY;—j + EﬂZZJAXt—i +AEC,, + &y ©
i= J=1

Where, X and Y Stock returns, T selected lag length, a and  show the
parameters to be estimated, A the first-degree difference operator and €, shows
white noisy error terms. Coefficients (u and A) pertaining to delayed error terms
in EC; show the speed of short-term equilibration.

IV. Company Data and Test Results

4.1. General Information on Adana Cimento Sanayii T.A.S. and Test
Results
It was officially incorporated as Cukurova Cimento Sanayii T.A.S. by being
published on the local newspaper on October 7, 1954 and started production in
1957. Business name of the company was changed to Adana Cimento Sanayii
T.A.S. in 1986. It was resolved in 1986 to offer 47,29% of the company capital
to the public, hence the stocks that were offered to public on February 12, 1991
were being traded at the ISE on February 21, 1991 under the following codes;

ADANA for Group A,

ADBGR for Group B,

ADNAC for Group C.
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October 1995 when the ADBGR stocks began to be traded was selected as
the inception of the implementation period. Fig. 1 shows that stocks of all 3
groups act together in the long-term during the implementation period.

Figure 1: Monthly Logarithmic Price Change for ADANA, ADBGR and
ADNAC Stocks between October 1995 and June 2010.
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Volatility in colloquial language means a state of fluctuation in due course,
whereas in the economic literature, volatility acquires rather an official
expression, referring to the state of change and standard deviation from the
randomness of time series (Oztiirk, 2010: 61). Financial time series usually
involves more volatility, which is likely to change even more in time compared
to macroeconomic time series. In such series, sharp decreases are followed by
sharp increases and vice versa. On taking a look at the descrip!ive statistics of
ADANA, ADBGR and ADNAC stock series in Table 2, we see that ADANA is
the stock with the most volatility and ADBGR is the one with the least volatility.
According to Jarque-Bera test statistic, the series show normal distribution on a
significance level of 1%.

Table 2: Definitive Statistics of the Series

SERIES Max. Min. Std. Deviation ~ Skewness  Kurtosis  Jarque-Bera (Prob)
LNADANA 3.20 0.98 0.45 0.50 2.95 7.47 (0.02)*
LNADBGR 2.53 0.56 0.42 0.47 2.85 6.59 (0.04)*
LNADNAC 1.35 -1.14 0.47 0.22 3.30 2.13 (0.34)*

Note: H, = Series distributed normally. *According to the 1% significance level, H, hypothesis

cannot be rejected.
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Table 3: Unit Root Test Results

STOCK ADF UNIT ROOT TEST PP UNIT ROOT TEST
LEVEL 1.LAG LEVEL 1.LAG

LNADANA -3.82(0) [.018]" - -3.93 (3) [.013]" -

LNADBGR -4.16 (0) [.00]" - -4.20 (1) [.00]" -

LNADNAC -4.21 (3) [.00]" - -4.21(0) [.00]" -

CRITICAL TEST VALUES

"1% significance level -3.965363

"5% significance level -3.413390

10% significance level -3.128731

Note: The numbers in parentheses show the delay distances chosen for ADF unit root test according
to Schwarz Information Criteria and bandwidths determined according to Newey-West which uses
Bartlett kernel for PP unit root test. The values in the square brackets show the p-values of ADF and
PP statistics.

Table 3 shows the results of ADF and PP unit root rest results. It is observed
from Table 3 that LNADBGR and LNADNAC series within 2 unit root tests is
constant on a significance level of 1% while LNADANA series is constant on a
significance level of 5%.

Table 4: Johansen Cointegration Test Results

VARIABLE PAIR Trace Testing  Probabilities =~ Max. Eigen Value Test  Probabilities
LNADANA 15.09 0.017* 14.87 0.011*
LNADBGR 0.22 0.70 0.22 0.70
LNADANA 24.44 0.07%* 16.78 0.11
LNADNAC 7.66 0.28 7.66 0.28
LNADBGR 24.05 0.08** 17.79 0.08%**
LNADNAC 6.26 0.43 6.26 0.43

Note: While Hy: r =0, r > 1 hypothesis was tested with 1. row values, Hy: r = 1, r > 2 hypothesis was
tested with 2. row values. According to the *5% and **10% significance level, H, hypothesis is

rejected.

The existence of a cointegration correlation is searched through the
Johansen cointegration test. Results of the cointegration test are given in Table 4.
Accordingly, the hypothesis Hy suggesting that no cointegration exists between
LNADANA and LNADBGR series on a significance level of 5%, and between
LNADNAC, LNADBGR and LNADNAC series on a significance level of 10%



48 Bekir Elmas

is rejected. These results show that there is a cointegration vector for each
variable pairs.

Table 5: Long-Term Relationships from Error Correction Model

EQUATION 1: LNADANA =0.35 + 1.11 LNADBGR  DENKLEM 3: LNADANA = 1.95 - 0.33 LNADNAC
EQUATION 2:LNADBGR =-0.30 + 0.8 LNADANA DENKLEM 4: LNADNAC =5.78 + 2.95 LNADANA

EQUATION 5: LNADBGR =1.44 + 0.32 LNADNAC
EQUATION 6: LNADNAC =2.16 - 0.79 LNADBGR

Table 6: Short-Term Relationships from Error Correction Model

EQUATION 1: ALNADANA = - 0.003 + 0.105 A LNADANA, - 0.168 A LNADBGR, - 0.430 EC, (-0.97)
EQUATION 2: ALNADBGR = - 0.004 + 0.314 A LNADANA, - 0.377 ALNADBGR_, - 0.220 EC,, (-2.05)

EQUATION 3: A LNADANA = - 0.003 + 0.045 A LNADANA_, — 0.028 A LNADNAC, , - 0.170EC,,  (-3.28)
EQUATION 4: A LNADNAC = - 0.007 + 0.206 A LNADANA,, - 0.199 A LNADNAC,, - 0.114 EC_,  (-2.54)

EQUATION 5: ALNADBGR = - 0.003 - 0.069 A LNADBGR,, + 0.090 A LNADNAC,, - 0.189 EC, (-3.45)
EQUATION 6: A LNADNAC = - 0.007 + 0.200 A LNADBGR,, - 0.180 A LNADNAC,, -0.157 EC_,  (-3.15)

Note: The values on the right of the table are t-statistics of EC,, which the error correction term.

Table 5 and Table 6 show short and long-termed correlations obtained
through the Error Correction Model. Table 5 gives the long-termed correlation
obtained through the Johansen cointegration test. Table 6 shows to what extent
the short-termed variations as observed in the series acting in concert in the long-
term are corrected. EC,, coefficient, an error correction term in the short-term
relationship is interpreted. Notation of the error correction term coefficient is

[TAN13

found as in all equations. The fact that coefficient notation of the error

[N13

correction term is means that short-termed deviations between the series that
act in concern in the long term are eliminated and the series converges towards
the long-termed balance relationship. Consequently, in the analysis herein,
deviations in the short-term within the series of LNADANA-LNADBGR,
LNADANA-LNADNAC and LNADBGR-LNADNAC wherein error correction
mechanism operates and that act in concert in the long-term, are eliminated and

the series converges towards one another.

4.2. General Information on CarrefourSA A.S. and Test Results

Having opened its very first store in France on June 15, 1963, Carrefour today is
a retail chain with more than 12 thousand stores in 29 countries. After opening
the first store of Turkey in Icerenkoy in 1993, Carrefour cooperated with Sabanci
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Group in 1996 and was named CarrefourSA. Company stocks are traded under

CARFA and CARFB codes at the ISE.
Figure 2 shows that CARFA and CARFB stocks act in concert in the long

term.

Figure 2: Monthly Logarithmic Price Change for CARFA and CARFB
Stocks between August 2006 and June 2010
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Table 7: Definitive Statistics of the Series

SERIES Max. Min. Std. Deviation ~ Skewness  Kurtosis Jarque-Bera (Prob)
LNCARFA 3.16 2.06 0.29 -0.61 2.36 3.69 (0.16)*
LNCARFB 3.34 1.99 0.37 -0.20 2.32 1.22 (0.54)*

Note: H, = Series distributed normally. *According to the 1% significance level, H, hypothesis

cannot be rejected.

On taking a look at the descrip!ive statistics of CARFA and CARFB stock
series in Table 7, we see that CARFB has more volatility than CARFA.
According to the Jarque-Bera test statistic, the series shows a normal distribution
on a significance level of 1%. The series is slightly negatively skewed and also

flattened.
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Table 8: Unit Root Test Results

ADF UNIT ROOT TEST PP UNIT ROOT TEST
STOCK LEVEL 1.LAG LEVEL 1.LAG
LNCARFA -0.97 (0) [.94] -6.15 (0) [.00] -1.02 (1) [.93] -6.15(1)[.00]
LNCARFB -1.31(0) [.87] -7.36 (0) [.00] -1.36 3) [.86]  -7.33(3) [.00]
CRITICAL TEST VALUES
"1% significance level -3.965363
"5% significance level -3.413390
10% significance level -3.128731

Note 1: The numbers in parentheses Show the delay distansces chosen for ADF unit root test
according to Schwarz Information Criteria and bandwidths determined according to Newey-West
which uses Bartlett kernel for PP unit root test. The values in the square brackets Show the p-values
of ADF and PP statistics.

According to the results of ADF and PP unit root test results given in Table
8, the logarithmic series is not constant on level values. However, once the first

difference is taken for the series, it becomes constant.

Table 9: Johansen Cointegration Test Results

VARIABLE PAIR Trace Testing Probabilities Max. Eigen Value Test Probabilities
LNCARFA 18.16 0.053* 16.09 0.07*
LNCARFB 2.07 0.051 2.07 0.15

Note: While Hy: r =0, r > 1 hypothesis was tested with 1. row values, Hy: r = 1, r > 2 hypothesis was
tested with 2. row values. According to the *10% significance level, Hy hypothesis is rejected.

According to the results of cointegration test, the hypothesis H, suggesting
that no cointegration exists between LNCARFA and LNCARFB series on a
significance level of 10% is rejected. These results show that there is a
cointegration vector between the variable pairs.

Table 10: Long-Term Relationships from Error Correction Model

EQUATION 1: LNCARFA =0.973 + 0.629 LNCARFB
EQUATION 2: LNCARFB = - 1.548+ 1.591 LNCARFA
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Table 11: Short-Term Relationships from Error Correction Model

EQUATION 1: ACARFA = - 0.003 - 0.520 ACARFA , + 0.466 ACARFB , - 0.364 EC,,  (-1.80)
EQUATION 2: ACARFB = 0.002 — 0.812 ACARFA | + 0.268 ACARFB , - 0.314 EC, , (-1.35)

Note: The values on the right of the table are t-statistics of EC., which the error correction term.

Table 10 shows the long-term relationship obtained through the Johansen
cointegration test. Table 11 shows to what extent the short-termed deviations as
observed in the series acting in concert in the long term are corrected. Notation

[TAN13

of the error correction term coefficient is found as in equation 1 and equation
2. Consequently, deviations in the short-term within the series of LNCARFA -
LNCARFB, wherein error correction mechanism operates and that act in concert

in the long-term, are eliminated and the series converges towards one another.

4.3. General Information on Karabiik Demir Celik Fabrikalar1 A.S. and
Test Results
Karabiik Demir Celik Fabrikalart A.S. started production in 1939 and it is the
first integrated iron and steel plant in Turkey. Since 1995 when it was prioritized,
the company has been carrying on with its commercial activities in the private
sector and the company stocks started to be traded at the ISE in 1998. Its
partnership structure is as follows since 18.02.2010;

Personnel-KDMRA 21.08%,

Members of Karabiik chambers of industry, trade and craftsmen-KDMRB
10.48%,

Locals, Kardemir retired workers and cash public offering -KDMRD
68.44%

and the company carries on with the commercial activities as 100%
accessible to the public.

As is shown in Figure 3, KDMRA, KDMRB and KDMRD stocks referred
to herein act in concert in the long-term.
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Figure 3: Monthly Logarithmic Price Change for KDMRA, KDMRB and
KDMRD Stocks between September 1998 and June 2010.
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Table 12: Definitive Statistics of the Series

SERIES Max. Min. Std. Deviation ~ Skewness  Kurtosis  Jarque-Bera (Prob)
LNKRDMA 1.57 -0.80 0.56 0.49 2.26 8.94 (0.011)*
LNKRDMB 1.44 -0.99 0.57 0.22 2.08 6.16 (0.04)*
LNKRDMD 1.27 -0.94 0.52 0.61 2.78 9.21(0.010)*

Note: H, = Series distributed normally. *According to the 1% significance level, H, hypothesis
cannot be rejected.

On taking a look at the descriplive statistics of KDMRA, KDMRB and
KDMRD stock series indicated in Table 12, we see that the series are very close
to one another in terms of volatility. According to the Jarque-Bera test statistics,
the series shows a normal distribution on a significance level of 1%. The series is
slightly negatively skewed and also flattened.

According to ADF and PP unit root test results given in Table 13, KDMRA
and KDMRB stock series is constant with 10% significance level within 2 unit
root tests.
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Table 13: Unit Root Test Results

STOCK ADF UNIT ROOT TEST PP UNIT ROOT TEST
LEVEL 1. LAG LEVEL 1. LAG

LNKRDMA -3.14 (0) [.098] - -3.19 (2) [.089] -

LNKRDMB -3.24 (0) [.080] - -3.29(0) [.072] -

LNKRDMD -3.43 (0) [.051] - -3.57 (4) [.036] -

CRITICAL TEST VALUES

1% significance level -3.965363

"5% significance level -3.413390

10% significance level -3.128731

Note: The numbers in parentheses show the delay distances chosen for ADF unit root test according
to Schwarz Information Criteria and bandwidths determined according to Newey-West which uses
Bartlett kernel for PP unit root test. The values in the square brackets show the p-values of ADF and
PP statistics.

Table 14: Johansen Cointegraiton Test Results

VARIABLE PAIR Trace Testing  Probabilities Max. Eigen Value Test ~ Probabilities
LNKRDMA 27.07 0.03* 16.56 0.12
LNKRDMB 10.51 0.11 10.51 0.11
LNKRDMA 11.92 0.06** 10.02 0.08%*
LNKRDMD 1.89 0.20 1.89 0.20
LNKRDMB 13.00 0.04* 10.79 0.06**
LNKRDMD 222 0.16 2.22 0.16

Note: While Hy: r =0, r > 1 hypothesis was tested with 1. row values, Hy: r = 1, r > 2 hypothesis was
tested with 2. row values. According to the *5% and **10% significance level, H, hypothesis is
rejected.

According to the cointegration test results given in Table 14, the hypothesis
Hp suggesting that no cointegration exists between LNKDMRA and LNKDMRB
series on a significance level of 5%, and between LNKDMRA and LNKDMRD,
LNKDMRB and LNKDMRD series on a significance level of 10% is rejected.
These results show that there is a cointegration vector for each variable pairs.
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Table 15: Long-Term Relationships from Error Correction Model

EQUATION 1:LNKRDMA = -0.12 + 2.24 LNKRDMB ~ DENKLEM 3: LNKRDMA = 0.20 - 0.37 LNKRDMD
EQUATION 2:LNKRDMB =-0.02 + 0.73 LNKRDMA  DENKLEM 4: LNKRDMD = 0.55 - 2.70 LNKRDMA

EQUATION 5: LNKRDMB = 0.11 — 0.58 LNKRDMD
EQUATION 6: LNKRDMD = 0.20 - 1.73 LNKRDMB

Table 16: Short-Term Relationships from Error Correction Model

EQUATION 1: ALNKRDMA = - 0.001 +0.40 ALNKRDMA,, - 0.31 ALNKRDMB,, - 0.23 EC,,, (-3.29)
EQUATION 2: ALNKRDMB = 0.001 + 0.66 ALNKRDMA, , - 0.55 ALNKRDMB, , - 0.26 EC, (-3.13)
EQUATION 3: ALNKRDMA = - 0.003 +0.37 ALNKRDMA, , - 0.35 ALNKRDMD,, - 0.11 EC,, (-3.17)
EQUATION 4: ALNKRDMD = - 0.008 + 0.41 ALNKRDMA,, - 0.37 ALNKRDMD,, - 0.08 EC,, (-2.65)
EQUATION 5: ALNKRDMB = - 0.002 + 0.28 ALNKRDMB, , - 0.29 ALNKRDMD, , - 0.10 EC,, (-3.30)
EQUATION 6: ALNKRDMD = - 0.008 + 0.29 ALNKRDMB, , - 0.26 ALNKRDMD,_, - 0.08 EC,, (-2.83)

Note: The values on the right of the table are t-statistics of EC,, which the error correction term.

Table 15 shows the long-term relationship obtained through the Johansen
cointegration test. Table 16 shows to what extent the short-termed deviations as
observed in the series acting in concert in the long term are corrected. Notation

[TAN13

of the error correction term coefficient is found as in all equations.
Consequently, deviations in the short-term within the series of LNKRDMD-
LNKRDMB, LNKRDMA-LNKRDMD and LNKRDMD-LNKRDMA, wherein
error correction mechanism operates and that act in concert in the long-term, are

eliminated and the series converges towards one another.

V. Conclusion

According to EPH, the security prices will give fundamental values thanks to
rational traders. In case of deviations from the fundamental values in security
prices due to irrational behaviors of the traders, the arbitragers that act rationally
will cause the presence to return to its fundamental value. So, the presence prices
always give the fundamental values. Recent studies, however, have proven that it
is not necessarily always the case. It is defended in the studies that the arbitrage
is limited in the markets depending on certain factors, which is supported by a
set of various examples as well.

In this study, we examine whether the arbitrage is limited for the trading
stocks at Istanbul Stock Exchange (ISE), which is the stock market in Turkey.
For doing so, the stocks that mutually agree for merger and yet still continue to
be traded at the ISE under two individual business names as before while also
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showing activity as two different companies such as A and B have been
considered. As a result of the research, no stocks under such conditions have
been found. Afterwards, it has been resolved to examine whether the arbitrage is
limited for the company stocks traded at different groups such as A, B and C at
the ISE. By virtue of the study conducted, it has been determined that the stocks
held by the 3 different companies are traded in groups.

Long-term relationship between the stocks held by the companies involved
in the study and traded under different groups such as A, B and C has been
examined by implementing graphical and econometric methods. In conclusion, it
has been determined that the 3 companies involved in the study have a long-
termed relationship between buying and shorting stocks in different groups and
that deviations in the short term are corrected in a short time. According to these
results, it can be said that the arbitrage is not limited for the ISE stocks, stocks
owned by the companies trading at different groups such as A, B and C and that
it operates rationally.
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