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This Master’s thesis investigate mispricing of exchange traded funds in Istanbul stock
exchange. Purpose of this study is to discover are ETFs correctly priced in Borsa
Istanbul. Total of seven ETFs were chosen for this study. This study focuses over five
year time frame between December 2013 and January 2019. Pricing efficiency is
examined in different fields, which were average mispricing in terms of Liras and
percentage and mispricing persistency. Moreover, dynamic relationship between
exchange traded fund and net asset value is assessed. Average mispricing is
assessed with t-test and ordinary linear regression and mispricing persistency is
assessed with autoregressive model. Dynamic relationship between ETF and NAV is
assessed with Granger causality test.

Results of this study are line with previous studies, that mispricing is statistically
significant but not economically significant. Mean mispricing fluctuate according to
exchange traded funds from 0.77 to -1.26 Kurus and in terms of percentage from
0.0548% to -0.0034%. Total sample mean mispricing of 0.24 Kurus and in terms of
percentage 0.0182% is observed. Mispricing last from one to five trading days
depending on exchange traded fund. On average mispricing last approximately four
trading days. Dynamic relationship between ETFs and NAV indicated that NAV causes
ETF price changes. Conclusion is that ETFs are correctly priced in Istanbul stock
exchange and arbitrage opportunities do not exist. Hypothesis that ETF market is
efficient in Istanbul stock exchange is confirmed and accepted.
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Tama pro gradu - tutkielma kasittelee porssinoteerattujen rahastojen hinnoittelun
tehokkuutta Istanbulin pdrssissa. Taman tutkimuksen tavoitteena on selvittaa, ovatko
porssinoteeratut rahastot hinnoiteltu oikein Istanbulin pdrssissa. Yhteensa seitseman
porssinoteerattua rahastoa valittiin tahan tarkasteluun. Tarkastelun aikavali sijoittuu yli
viiden vuoden aikavalille, joulukuun 2013 ja tammikuun 2019 valille. Hinnoittelun
tehokkuutta mitataan eri osa-alueilla, jotka ovat keskimaarainen hinnoitteluvirhe
Liroissa seka prosenteissa ja hinnoitteluvirheen kesto. Lisaksi dynaamista suhdetta
mitataan rahaston ja substanssiarvon valilla. Keskimaaraista hinnoitteluvirhetta
testataan t-testilla ja regressio analyysilla ja hinnoitteluvirheiden kestoa testataan
autoregressiivisella mallilla. Dynaamista suhdetta porssinoteerattujen rahastojen ja
substanssiarvon valilla testataan Granger kausaliteetti testilla.

Taman tyon tulokset ovat linjassa aiempien tutkimusten kanssa, etta hinnoitteluvirhe
on tilastollisesti merkittdva mutta ei taloudellisesta nakdkulmasta tarkasteltuna.
Keskimaarainen hinnoitteluvirhe vaihtelee 0.77 Kuruksesta -1.26 Kurukseen ja
prosenteissa mitattuna 0.0548 prosentista ja 0.0034 prosenttiin, riippuen
porssinoteeratusta rahastosta. Koko otannan keskimaarainen hinnoitteluvirhe on 0.24
Kurusta ja prosenteissa mitattuna 0.0182 %. Hinnoitteluvirheen kesto vaihtelee
yhdestd viiteen paivaan asti, riippuen poérssinoteeratusta rahastosta.
Hinnoitteluvirheen kesto on keskimaarin noin nelja paivaa. Dynaaminen suhde
porssinoteeratun rahaston ja substanssiarvon valilla osoitti, ettd substanssiarvo
aiheuttaa porssinoteeratun rahaston hinnan muutokset. Johtopaatés on, etta
porssinoteeratut rahastot Istanbulin porssissa ovat oikein hinnoiteltu ja arbitraasi
mahdollisuuksia ei esiinny. Hypoteesi, etta porssinoteerattujen rahastojen markkina
Istanbulin porssissa on markkinatehokas, voidaan todeta ja hyvaksya.
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1 INTRODUCTION

In today’s financial world investors seek new products in stock exchange, and
exchange traded funds known as ETFs are taking place in stock exchange to meet
this demand. ETF trading has grown rapidly during last decades and investors
capitalize on ETFs now more than ever, because of advantages that ETFs has to offer.
ETFs represent basket of securities that consist for example stocks or bonds and are
similarly traded in stock exchange as for example regular stocks. ETFs are traded any
time during trading day when exchange market is open, unlike open-ended funds
which are traded after the market closes. ETFs basic function is to follow the index of

securities such as stocks etc. (Ferri, 2008, p. 17).

ETFs has roots back in the 1990s, when ETFs started to trade in stock exchange. First
ETF was known as SPDR (“spider”), which was introduced in 1993 by American Stock
Exchange. The SPDR was a unit investment trust (UIT) which used to track the
Standard & Poor’s 500 Composite Stock Price Index by carrying weighted proportion
all securities under this index. (Anderson et al, 2010, p. 75). ETFs has since then
emerged in Europe exchange markets in April 2000 when first ETFs has been listed
in Deutsche Boérse and London Stock Exchange. After that the ETFs began trading
also in Stockholm Stock Exchange, Paris and Amsterdam markets and Swiss Stock
Exchange during years 2000-2001. In Helsinki Stock Exchange market first ETF, IHEX
35 ETF started trading during year 2002. During same year ETFs reached Borsa
Italiana, as it opened margin trading facility segment for ETFs. Lastly ETFs reached
the Turkish, Icelandic, Norwegian, Irish, and Austrian markets during years 2004-
2005. (Deville, 2008, p. 70; Borsa Istanbul).

Today ETF market is grown to over 6 trillion-dollar market in terms of net asset value
(NAV) and the trend is going upward. ETF market is estimated to reach 7,6 trillion-
dollar value in 2020 in terms of NAV. Figure 1 illustrates the trend between years 2003
to 2019 and development has been rapid during last few years. (Global ETF Research,
2017, p. 4). Number of ETFs have grown in year 2019 over 6 500 on global market
and just until year 2008 the number of ETFs were under 2000. These numbers
illustrates that how important ETFs are today and how diverse the ETF market is and

how rapid development has been.
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Figure 1: ETF net asset value in U.S dollars globally (Etfgi, 2019).

Main reason for ETFs rapid growth in financial markets is the benefits that ETFs
provide against open-end funds such as stocks. ETFs are for example flexible, have
lower costs, have greater transparency, and have better tax benefits. ETFs trading
flexibility benefit stems from the fact that ETFs are traded throughout the day and
therefore investors can see price in real time and known what price they paid or
received. Unlike with stocks, investors buys or sells stocks during the day and real
price of stocks is known after the day when market is closed. Thus, the price of stock
can be different after the day from what the investor had paid or received during trading
day. Real time trading allows to allocate funds from one ETF to other ETF in terms of
asset class, for example commodity ETF to bond ETF any time during the day and
makes this makes trading flexible. ETFs have lower costs, because ETFs does not
require high level of management and therefore management fees and other costs
such as distribution expenses are lower than with traditional securities such as stocks.
Moreover, companies of open-end funds are required to send individual investors
annual statements and reports but in case of ETFs this is not required. (Ferri, 2008,
pp. 59-62).

Since ETFs are following index that consist portfolio of securities, investors do not
have to invest on each security individually to get same portfolio that they can get by
buying one ETF that consist all the securities. Investors also know what securities are
in the portfolio of the index, therefore ETFs are more transparent. Tax benefit of ETFs



is also higher than for example in case of stocks, because taxes are paid from stocks
profits and in case of losses capital gains are distributed to shareholders when
holdings of stocks are sold. This is because part of holdings are sold for profit despite
the overall loss is occurred. ETFs holdings in other hand are not sold in terms of need
for shareholder repossession. Other benefit in terms of taxes, stems from the fact that
ETFs are typically passively managed and therefore profits are paid out only if there’s
necessity to sell securities in case of index have changed. Major benefit of ETFs is
also that they can be utilized to multiple investment strategies and thus ETFs are more
flexible over mutual funds. For example, U.S based bonds or domestic stocks can be
obtained by utilizing bond ETFs and ETF that follow index of domestic stocks. (Lydon
et al, 2010). As these facts illustrates the ETFs are more flexible and easier in terms

of different investment purposes over mutual funds and explains ETFs rapid growth.

When discussing ETFs one main concern arises, that is mispricing. ETF mispricing is
new area that has been researched lately and mispricing is important concept to
investors who seeks arbitrage positions in ETF markets. Mispricing of ETF refers to
difference between ETF and its Net Asset Value known as NAV of securities that index
holds. NAV price is obtained by subtracting the liabilities from total assets and dividing
this value by total number of shares outstanding (Swathy, 2015, p. 27). Mispricing
difference between ETF and NAV is known as premium when ETF price is above NAV
price and as a discount, when ETF value is below NAV. In other words, total premium

or discount represents mispricing of the ETF. (DeFusco et al, 2009, p. 4).

The ETF price can differ from NAV because ETFs can be traded any time during the
day, which causes demand and supply to determine the price. Underlying asset value
is calculated only after the market closes end of the day and this causes that ETF does
not necessarily correctly represent the NAV value. (Swathy, 2015, p. 68). The creation
and redemption mechanism of ETFs adjust number of ETFs to settle the ETF price
close to NAV. The creation and redemption mechanism of ETFs should therefore

remove these premiums and discounts. (Engle and Sarkar, 2006, p. 27).

Fama (1970, p. 383) introduced the efficient market hypothesis (EMF) which states
that when the securities reflect all information in the market, it is called fully efficient

market. In such efficient market the investors cannot outperform the overall market
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since securities already reflect all information (Fama, 1970, p. 383; Guerrien and Gun,
2011, p. 20). In efficient market the ETF value should be close to its NAV and this
assumption is expected to hold with ETFs traded in Borsa Istanbul. This market
efficiency is further tested in this study as hypothesis of ETF market efficiency in Borsa

Istanbul is formed and tested.

This study focuses specifically on mispricing of ETFs and therefore provides insight of
current state of ETF market efficiency specifically in Borsa Istanbul. Further mispricing
is studied from several aspects, including mispricing magnitude and mispricing
persistency. Moreover, causal relationship between ETF price and NAV is studied.
These areas describes possible arbitrage opportunities, whether the creation and
redemption mechanism of ETFs is functioning correctly and is the basic ETF function

working correctly.

1.1 Market focus and motivation

In this chapter market focus and motivation for this study is presented. When talking
about finance, money is in key role and term finance relates to management and
creation of money. Finance is part of everyday life among governments, companies,
and individuals. Finance is studied worldwide in hope of making money by investing
excess cash to for example in stocks or ETFs. This study dives into finance field and
further into stock exchange as they are major source of finance, specifically among
most of investors who seek profit for their excess cash. Stock exchanges provide a
trading platform for various products such as stocks and ETFs. Further market
efficiency is in key role in stock exchange when investors seek an arbitrage opportunity
and most claims state that market should be efficient because all information is
reflected already on stock prices. Since market efficiency should prevent arbitrage
opportunities the ETFs should be priced correctly. Purpose of this study is to find
evidence of market efficiency of ETF market in Istanbul Stock Exchange (ISE) known

as Borsa Istanbul.

Because lack of recent academic studies related to the mispricing of ETFs in Borsa
Istanbul, further research in this area is needed. Key interest lies on the Turkish stock

exchange market, because this market area is growing and is among the largest stock
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exchanges in Middle-East. Narrowing research on certain market is important as
deeper analysis can be obtained this way. This study aims to provide insight whether
the ETFs are mispriced in Borsa Istanbul and thus would provide useful information to
investors. Specifically, with help of statistical analysis the mispricing magnitude is
studied and further how persistent mispricing is. Magnitude and mispricing persistency
describes arbitrage opportunities and hence provides answers to investors who seek
arbitrage positions on the Borsa Istanbul. Moreover, causal relationship between ETF
and NAV is studied, because ETFs basic function is to follow NAV. Therefore, causal
relationship reveals if ETFs are functioning correctly in this sense. To gain sufficient
insight to mispricing, over five-year time frame is utilized to obtain insight on latest
state of mispricing. Total of seven ETFs traded in Borsa Istanbul including three

different type of ETFs are chosen for this study.

1.2 Research questions

In this chapter the possible research questions are discussed, and research questions
for this study are selected. There are academic studies related to mispricing of ETFs
worldwide, but they focus on mainly in EU and US markets, so to widen ETF mispricing
perspective to the Turkish ETF market, more specifically in Borsa Istanbul stock
exchange has raised interest. Despite the long history of securities market in Turkey,
the ETFs are relatively new investment securities in the Borsa Istanbul, and the
development is still in process. Because of this fact, this study interest lies on ETFs
traded in Borsa Istanbul to get insight of this market area and specifically how ETFs

are settled in terms of mispricing over time.

Although there are exist few academic studies related to ETF mispricing in the Borsa
Istanbul, for example Kayali (2007b, p. 22) studied the pricing efficiency of Dow Jones
Istanbul (DJIST) 20 ETF in Borsa Istanbul, recent studies are absent. Moreover,
majority of academic studies focused on short time frame. Moreover, majority of
academic studies do not focus on the analysis of mispricing persistency and causal
relationship between ETF price and NAV. This study aims to provide answers is ETF
market efficient in Borsa Istanbul and has there been mispricing in Borsa Istanbul in
during recent years by utilizing longer data frame. Also, the persistency of mispricing
is answered in this study to provide insight of possible arbitrage opportunities and
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answer to causal relationship between ETF price and NAV is given in effort to see

whether ETFs basic function is functioning as expected.

Mispricing is determined as difference between NAV and ETF price and this
phenomenon has raised interest over the recent years. The overall mispricing is one
important element when determining how ETFs are priced comparing to its underlying
assets under the index that it follows. This information is good indicator when making
investing decision towards ETFs in Borsa Istanbul market, because if ETFs mispricing

occurs, arbitrage opportunities are possible.

The previous academic studies in Borsa Istanbul in terms of ETFs mispricing are good
indicator how the ETFs are priced and therefore dive into academic literature will give
base for this study and allows to make comparison in terms of findings. This aspect
forms first research question Q1: What has the academic literature revealed related to

mispricing of ETFs in Turkish market?

Second research area focuses mispricing of ETFs in terms of empirical evidence
moreover to academic findings. This area gives insight to empirical evidence during
recent years in term of ETF mispricing. This aspect forms second research question
Q2: Is there evidence of mispricing ETFs in the Borsa Istanbul based on empirical

evidence?

Third research question focuses on the persistency of mispricing. From perspective of
investors it is important to determine can they have arbitrageur position in the ETFs
mispricing before the price deviation settles back to zero. Short mispricing periods are
more difficult to use to gain profits with arbitrage position compared to longer time
periods. This aspect leads to third research question Q3: Is there evidence of
mispricing persistence of ETFs at daily level in Borsa Istanbul based on empirical

evidence?

Fourth research area interest focus on creation and redemption mechanism that is
related to mispricing. Authorized Participants know as APs should adjust number of
ETFs according to demand and supply to balance ETF price with NAV. Therefore, it is

interesting to get insight whether the creation and redemption mechanism is working
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correctly. This aspect therefore form research question four Q4: Is creation and

redemption mechanism efficient in Borsa Istanbul?

Lastly, because the basic function of ETFs is to follow index containing assets, it is
interesting to see if there is causal relationship between ETF price and NAV. This
causal relationship reveal whether the ETFs are functioning correctly. Therefore, leads
forming last research question number five Q5: Is there evidence of causal relationship
between ETF price and NAV in Borsa Istanbul based on the empirical evidence and

what is causal direction?

Total of five research question were formed and the research questions are listed as:

Q1. What has the academic literature revealed related to mispricing of ETFs in Turkish

market?

Q2. Is there evidence of mispricing ETFs in the Borsa Istanbul based on empirical

evidence?

Q3. Is there evidence of mispricing persistence of ETFs at daily level in Borsa Istanbul

based on empirical evidence?
Q4. Is creation and redemption mechanism efficient in Borsa Istanbul?

QS5: Is there evidence of causal relationship between ETF price and NAV based in

Borsa Istanbul based on the empirical evidence and what is causal direction?

1.3 Hypothesis development

In this chapter hypotheses are formed and presented. Since markets should be
structured in a way that arbitrage positions are not possible in long run and the
arbitrage mechanism of ETFs should keep the mispricing non-existent. Further, ETF
creation and redemption mechanism should remove ETFs premiums and discounts.
It is therefore assumed that ETF mispricing magnitude and persistency are not
significant. This assumption provide base for creating null hypothesis that there is no

mispricing in Borsa Istanbul related to ETFs. In other words, ETFs are correctly priced,
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and ETF market is in this sense efficient. Alternative hypothesis in other hand state

that ETF market is not efficient in Borsa Istanbul.

Significance of mispricing and persistency of mispricing are observed with statistical
analyses. To find evidence of market efficiency related to ETF market specifically in
Borsa Istanbul, mispricing and ETF basic function is tested with different statistical
analysis including t-test, Ordinary Least Squares (OLS) linear regression analysis,
Autoregressive (AR) model and granger causality test. These analyses will provide
answer that whether mean premiums of discounts are significantly different from zero
and whether mispricing is persistent. Also, answer to is ETF basic function working as
should is presented. Moreover, previous findings of academic studies are reflected in
terms of ETF market efficiency in Borsa Istanbul. This study aims to provide evidence
is ETF market in Borsa Istanbul efficient and two hypothesis, null and alternative

hypotheses are formed as:

HO: ETF market is efficient in Borsa Istanbul and ETFs are correctly priced.

H1: ETF market is not efficient in Borsa Istanbul and ETFs are not correctly priced.

1.4 Structure of the thesis

This subchapter illustrates process and structure of this thesis. This thesis consists 7
chapters and this thesis begins with introduction chapter, where basic background
information of ETFs and the overall idea of this thesis is presented to the reader.
Moreover, market focus and motivation, research questions and hypotheses are
presented. Second chapter describes what the ETFs are, what types of ETFs are there
in terms of Borsa Istanbul. Further ETFs mispricing and arbitrage mechanism, Efficient

Market Hypothesis (EMH) and arbitrage are described.

Third chapter dives into Turkish financial markets and specifically in stock exchange.
Turkish stock exchange development and main functions are presented to give insight
of the market area. Fourth chapter focuses and review previous academic studies
related to mispricing ETFs in Borsa Istanbul. Reflection of the academic findings are

presented to provide base for this study of mispricing of ETFs. Fifth chapter focus on
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the methodology that is utilized to find evidence of mispricing of ETFs in Borsa Istanbul
and further provide answers to the research questions and hypotheses. Sixth chapter
describes the data collection process and the empirical results of the study. Final
chapter seven describe the main conclusions as well provides discussion of the
process of this thesis. Moreover, further research topic is discussed and proposed.

Figure 2 illustrates the structure of this thesis.

* Basic backgroung of ETFs
® Research question and hypotheses

e ETF charasteristics, mispricing and arbitrage mechanims
e Efficient market hypothesis and arbitrage

e Turkish stock market history
e Functions and trading system of Istanbul stock market

* Review of academic studies relating to mispricing of ETFs in Borsa Istanbul

e Description of methodology

e Data collection process
e Empirical results

e Conclusions and discussion
e Further research topic

CE€EECE<EL

Figure 2: Structure of the master’s thesis.
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2 BACKGROUND

Since exchange traded funds (ETFs) are quite new investment option to investors, the
characteristics of these funds are presented in this chapter. This chapter begins with
introducing how the ETFs works in general and how the ETF market is functioning.
Moreover, the benefit of ETFs are presented to give idea why the ETFs are gaining
popularity especially during recent years. ETFs also have different classes in terms of
index of securities and this study focuses on three different types of ETFs that are
traded in Borsa Istanbul. First characteristics of these different type of ETFs are
presented. Moreover, the arbitrage mechanism of ETFs and mispricing in terms of
ETFs are presented. This chapter also presents efficient market hypothesis (EMH)
and arbitrage, since these aspects are related to ETFs when discussing about ETFs
arbitrage mechanism, mispricing, and market efficiency in Borsa Istanbul concerning
ETFs.

2.4 Exchange traded funds in general

The ETF terms is not familiar to many and therefore gaining awareness and providing
information about these funds is necessary. The first glimpse of the concept of ETF
trading was seen during 1976 when the concept was introduced in a Financial Analyst
Journal article by title “The Purchasing Power Fund: A New Type of Financial
Intermediary” by Nils Hakanson. This article introduced the ETFs as new financial
instruments, where payoffs are tied to predetermined market return. ETFs started to
be traded in public during early 1990s as the first ETF known as “spider” (SPDR) were
introduced in 1993 in the American Stock Exchange market. The spider was fund that
tracked the Standard & Poor's 500 Composite Stock Price Index by holding
proportionate of the underlying assets. (Anderson et al, 2010, p. 12). ETFs are now
popular investment vehicles and in especially European market ETFs has growth
faster than in US market. ETFs are driving the financial revolution on today’s
marketplace. (Hehn, 2005, p. 7).

ETFs purpose is to track an index of market and by buying ETF share investor is
buying basket of share instead of individual company’s stock. ETFs are traded similar

way like stocks in exchange market throughout the day. As the value of an underlying
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assets under index decreases or increases the ETF share value decrease or increase
together with them. (Maeda, 2009, 39). ETFs can be considered as car, where the
driver is the ETF provider, passenger is the holder of the shares and the road map is
the tracking index. Where the car goes depends on the driver’s strategy. (Frush, 2012,
p. 4). Since investors typically want to allocate their investment in different securities,
markets or sectors ETFs are in this sense great securities. Whether investors want to
invest on biotech, small cap or China stocks, there is no possibility to research each
stock in these fields even for large institutional investors, because necessary
resources are missing. How to then choose stocks from hundreds or even thousands
of stocks in certain field? Solution is to get exposure of entire field with ETFs, as they
offer this possibility by dispersing investment into many baskets i.e. putting eggs into
multiple baskets. (Balchunas, 2016, p. 11).

ETFs are divided to two types in terms of aiming to replicate index, physical and
synthetic ETFs. Physical ETF tracks the index by holding all assets of the benchmark
index with same weights, respectively. Synthetic in other hand holds derivative
contracts, like total returns swaps of the benchmark index. For example, commodity
ETFs holds derivative contracts and therefore are synthetic ETFs. The former type of
replicating method in terms of ETFs is raised more popularity on EU over US markets.
Both type of ETFs are exposed to probability of default, physical encounters risk of
default by security borrower and synthetic default of derivative contract holder. (Ben-
David et al, 2016, p. 4).

ETF market has unique characteristics, and the market is divided to two market
mechanism, primary and secondary market. Unlike open-end funds, which are traded
directly on the market between provider of securities and investors, ETFs do not trade
directly. ETFs marketplace has intermediary between primary and secondary market
and the role here plays by Authorised Participant (AP). AP is typically large financial
institute or specialized market maker and AP acts on primary market. AP trade basket
of securities or in some cases cash with ETF provider that grant ETF shares in return
like illustrated in figure 3. These ETF shares are known as creation units and typically
are delivered in large blocks in tens of thousands. Other process known as redemption
mechanism is mechanism where APs can redeem ETF shares by sending back

creation units to ETF provider which in return trade those to securities. The creation
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and redemption market mechanism is called as “in-kind” mechanism. The costs and
profits stemming from the creation and redemption process is held by AP. (Deutsche
Bundesbank, 2018, pp. 81-82).

The secondary market is the place where the ETF shares are traded by investors, and
trading activity is done in stock exchange or directly with market maker. APs act in
secondary market as market maker and thus held a second role in ETF markets. In
result of ETF demand AP will start creation activity if demand increases or redemption

activity if demand decreases to balance the ETF price with NAV. (lbid, pp. 82-83).

ETF primary/secondary market mechanism

Secondary market:

Purchase and sale of ETFs
by investors

Primary market:

Creation and redemption of ETFs
(creation/redemption mechanism)

1
) | Securities or cash
[ S : ETF shares
J i Creation
4
Cash ETF shares |
y l L
§ '_‘4— ETF SNAres m— [ . i
tock exchange: Autorsed ETF issuer
=z |= Cash = participant (AP)
\ - \_
' ] y
Cash i ETF shares |
§ h : Redemption
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- J I ETF shares
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Deutsche Bundesbank

Figure 3: ETF primary and secondary market structure (Deutsche Bundesbank, 2018, p. 83).

ETFs provide many advantages over mutual funds and this explains the rapid ETFs
market growth. ETFs are popular as they are easy investment securities and ETFs
have many benefits compared to mutual funds such as lower management fees, tax
efficiency, transparency, diversification, access, and continuous pricing. These

benefits are presented in detail to give deeper understanding of ETFs benefits.

Lower management fees. According to Hill et al. (2015, pp. 3-4) the ETF structure
allows lower fees over mutual funds, because with the mutual funds, which are traded
directly with investors have record keeping and distribution costs. With ETFs these

costs are held by brokerage company. ETFs does not have transfer agency fees that
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compensate the service and thus have lower cost of ownership. It is also stated that
mutual funds interact with the market in situations when inflow or outflow occur and
thus have transaction costs as well cash drag if they cannot put inflows into work
instantly. (Madhavan, 2016, p. 13). According the author Foucher and Gray (2014, p.
39) the ETF expense ratios are 0.6 per cent and with mutual funds those ratios are

1.3 per cent.

Tax efficiency. In terms of taxes, the ETFs gain more advantage, because ETFs in-
kind redemption mechanism. This mechanism imports basket of securities to market
and thus rarely need to make capital gains distributions. This allows to avoid tax events
arise from selling securities for cash within the fund. (Hill et al, 2015, p. 6). ETF
investors do not suffer capital gains distribution when their fellow investors sell shares,
because the underlying stocks are traded not sold (Wiandt and McClathy, 2002, p.
21).

Transparency. Asset management in today’s market does not focus much on
transparency and thus can have negative impact on investors in several ways. Open-
end funds are good example as they are required by law to disclose portfolios on a
quarterly basis only. Further, the lag is significant as lag is allowed up to 60 day. This
characteristic keeps investors in the dark and they cannot know if the fund investment
strategies are taken place or does the managers take risk that are unknown. The
strategies are reported to differ from the described targets and this occurrence is
known as “style drift”. In other hand ETF providers shows portfolios content daily in
websites and information is captured also by financial data services. This transparency
of ETFs is useful when constructing and analysing portfolios. For example, law
requires actively managed ETFs to show whole portfolios in every day. Another thing
is that ETFs in most cases uses transparent names of their tracking indexes. (Hill et
al, 2015, pp. 4-5). For example, Vanguard Total Bond Market tracks the performance
of a market-weighted bond index (Vanguard 2020).

Access. ETFs have access to many types of assets classes and therefore investors
have many ways to create portfolios. Before ETFs became popular investment
securities, assets like gold bullion, emerging market bonds, currencies or similar

assets was not available to regular investors, because of their expensiveness as well
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difficulty to obtain those assets. Only large institutions could invest on those assets.
ETFs have brought access to wide number of assets to regular investors with help of
brokerage account. (Hill et al, 2015, p. 4). ETFs are accessible for all investors
regarding the investment size or time horizon for holding. Because this nature of ETFs,
they can be sold short and this feature of short selling allows investors to profit from

up and down price deviations.

Diversification. As purpose of ETFs is to follow an index, ETFs have the securities
that the index holds respectively. This benefit investors as the portfolio variability is
lower and reduces market volatility effect in down and upturns compared to mutual
funds, where investor holds individual securities. (BMO Exchange Traded Funds,
2020). ETFs can be utilized to achieve exposure to market segment, country or region
easily as for example, investor’s portfolio that consist investment of developed markets
in Europe can be diversified by buying emerging market ETFs and thus have easy and

cheap access to diversification (Rapaport, 2019).

Continuous trading. One key benefit what ETFs offer is that they can be continuously
traded unlike mutual funds, which trades only after trading day closes. When investors
make agreement to buy or sell mutual funds, they are not aware what price they
eventually get. In this manner ETFs provide more freedom to make trades, but there
is darker side of this freedom, which can lead to foolish trading activities. Authors
Wiandth and McClathy (2002, p. 19) describes that expectations to timing markets
correctly and selling in panic when market goes down are negative things that ETFs
allows to do. Investors often want to balance their portfolio by buying or selling assets,
the problem with mutual funds is that when they make sell or buy, the price may
fluctuate before trading day closes and thus balancing becomes more difficult.
Continuous trading helps to eliminate this lag as selling and buying any time during
the day is possible and market positions can be adjusted easily. (Ibid, pp. 19-21).

2.2 Different type of ETFs

Since there exist several types of ETFs and their characteristics are different, this
chapter focus on characteristics of different type of ETFs. More specifically focus is on

commodity, equity, and bond ETFs since these types of ETFs are traded on Borsa
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Istanbul. Different type of ETFs price formation is different, tracks different type of
indexes that contains different type of products. Therefore, it is important to
understand these ETFs in deeper manner and this chapter provides understanding by

describing the characteristics of different type of ETFs.

Commodity ETFs. Commodities have gain investors’ attention in diversification of
portfolio with non-correlated assets. Commaodities in terms of markets are one of the
oldest assets class yet are just recently brought available to investors globally. For
example, gold used as currency and asset have been known for over thousand years.
Still first ETF based on the gold was introduced as late as November in 2004 in United
States, more specifically in New York Stock Exchange by name StreetTracks Gold
Shares. (Bienkowski, p. 6). Exchange Traded Commaodities known as ETCs are listed
securities that contains commodities in physical or futures contract form. ETCs are
subcategory in ETF markets that are related to commodities such as agricultural
products, energies, metals, and other commodities. ETCs tracks for example
commodity indexes of gold or corn. ETCs opens a door into buying or selling
commodities with low cost and easy access with help of brokerage accounts.
(Bienkownski, p. 7; Neff, 2017, p. 3).

Unlike traditional investments in terms of commodities, ETCs provides flexibility and
adequacy. Some commodities in sense of traditional investing has been too expensive
for investors and out of reach. This is where ETCs allows straightforward exposure to
these commodities. ETCs shares along with futures market provide straightforward
exposure to commodities. ETCs are also good investment tool, because with ETC
shares investor can adjust their level of holdings in funds’ assets that may be below
the quantity that future contract describes. As example of this is single future contract
of corn is same as trading 5000 bushels of corn and at the same time 1 CORN ETC
share illustrates the portion of futures assets in percentage that the fund holds. (Neff,
2017, p. 3).

ETCs are also more liquid compared to other commodity investments of different
forms. As for example, one crude oil futures contract that consist 1000 barrels of oil
requires and initial investment margin near to 7000 us dollars. On other hand one

synthetic United States Oil Fund ETF share trades approximately for 40 US dollars.
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ETCs are more complicated than ETFs where instruments for equities are setup. As
the illiquid nature of the commodities markets and heavier regulations, the
commodities may not be structured similar way as normal traditional ETF in terms of

legal form. (Kosev and Williams, 2011, p. 53).

The commodity ETF differs from other ETFs in terms of components. Typically, ETFs
consist many securities which are based on the criteria of the fund, but ETCs in other
hand have typically futures or asset-backed contracts of the indexes that they follows.
Also, ETCs hold in some cases physical commodity and hold it in storage. In terms of
futures and asset-backed contracts ETCs tracks a performance of certain products
and the contract of ETCs represents commodities. ETCs that use derivatives
contracts, the ETC trading price can differs from spot prices of commodities. Major
part of ETCs buys derivatives contracts by using leverage and thus excess cash may
be available which is invested further on Treasury securities or other risk-free assets.
(Li, 2015, p. 2).

Commodity ETFs are not like traditional ETFs, because traditional ETFs holds
underlying securities according to index that they follow, and any change is needed in
ETF only if the index securities change. ETCs in other hand can change as for
example ETCs hold physical commodities like precious metals when the storage costs
are low and on other hand ETCs does hold futures contract if the cost of storage is
high, because this is more cost efficiency. Storage cost are high for example for energy
and agricultural commodities as they need specific storage environment. (Gued;j et al,
2011, pp. 2-4).

Traditional futures contract investing is not as easy as it first sounds, because investor
need to open margin account and find right contracts which to buy (Ibid.). Moreover,
investor need to open new position of future contracts when old ones are close to
maturity to preventing delivery of physical commodities. By replacing old future
contracts with new ones is known as “rolling over” process. Moreover, because the
futures contracts are highly leveraged and typically traded in large blocks, volatility risk
occurs to investors, as the future prices moves daily in the markets (Li, 2015, p. 3).
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Li (2015, p. 3) states that therefore ETCs offer many benefits compared to the futures
contracts. One noted benefit is that these ETCs have easy access to exposure of
certain class commodities that are useful for hedging against economic risk and for
diversification. ETCs does have similarity in terms of functions compared to futures
contracts to gain exposure to commodities. Benefit of ETCs that utilize short-term
futures contracts causes that ETCs deviate significantly to unwanted or wanted
direction in terms of returns from the spot and future prices of underlying commodity.
This deviation can create opportunity but also high risk for increasing expected returns.
(Li, 2015, p. 3).

Equity ETFs. Equity ETFs are biggest category in terms of innovative funds and
typically is launched as first ETF in country when ETF market is established. Equity
ETFs tracks equity assets or equity indexes as the name refers. Equity ETFs are very
diversity and there are significant number of equity ETFs at the worldwide market and
therefore authors Marszk et al. (2019, p. 26) represent division of equity ETFs that is
commonly approved widely. They introduce three division criteria which are index

style, market capitalization and economic coverage.

Index style division refers to the style of the shares that are included in the index that
the ETF tracks. Style is considered and explained as relationship between the
company stocks characteristic and company fundamental features. There exist three
types of styles index styles, which are defined as dividend stocks, growth stocks and
value stocks. Companies that pays high dividend for their stocks are referred as
dividend stocks, growth stocks are stocks of companies that have higher expected
growth in earnings than the market and lastly value stocks are low costing stocks in
terms of issuing company’s basic functions measured by earnings and book value

indicators. (ibid.).

Market capitalization in terms of division refers to a size of the companies relative to
their share prices, shares that act as proxy for the fund. There are three groups of
capitalization: small capitalization, mid-capitalization, and large capitalization. Lastly
division criteria of economic coverage is referring to the economic area (domestic but
can be applied to various countries as well) that benchmark index covers. There is a

different types of benchmark indexes in terms of economic coverage, that are blue-
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chip indexes, broad-market indexes, and sector indexes. Blue-chip indexes covers
companies with large market capitalization, broad-market indexes covers entire stock
exchange and sector indexes covers certain sectors, for example financial, industrial

and utilities sectors. (Marszk et al, 2019, p. 27).

Bond ETFs. Bond ETFs known also as fixed-income ETFs are ETF category that
tracks indexes that are mimicking returns of fixed-income securities. These fixed-
income securities might be also other than bonds like for example notes, therefore
bond ETFs are in many cases called as fixed-income ETFs. Since major part of fixed-
income ETF although provide exposure to mainly to bonds, therefore calling these
ETFs to bond ETF is more justified. (Marszk et al, 2019, p. 27).

The bond ETFs track for example Treasury bond indexes as they have high liquidity
and other bonds like corporate bonds and emerging market bonds with different
maturities. Addition to treasury bonds, there exist treasury protected securities ETFs
(TIPS) that are tied to consumer price index (CPIl), meaning that these bond ETFs
pays interest according to CPI. To reduce costs, bond ETFs portfolio track indices and
replicate duration, cash flows and quality of those indices. (Kolotiy, 2019, p. 4). First
bond ETF was brought to Canadian market in year 2000 and gain place as second
oldest ETF type in the markets (Marszk et al, 2019, 27). Bond ETFs are still minor part
of the ETF market as the asset under management is only 1 percent or in terms of
dollar 318 million in year 2015 (Chen, 2020).

Bond ETFs are different from the traditional equity ETFs as bond ETFs hold only part
of the bonds under the index. Unlike equity ETFs that holds certain number of
securities that index holds. Bond ETFs also differ from traditional ETFs as they are
traded by dealer companies, whereas traditional ETFs trade on the stock exchange.
(Rompotis, 2010, pp. 214-215). Also, other difference is with capital profits between
bond ETF and equity ETF. Dividends are part of bond ETFs and dividends are paid
monthly and any capital gains in other hand are paid with annual dividend. In terms of
taxes, dividends are considered as capital profits of income. Tax efficiency is not
significant part of bond ETFs, compared to other ETFs. Tax efficiency is not important
factor with bond ETFs, because capital profits are not in significant role in bonds

compared to stocks in terms of returns (Chen, 2020).
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There are factors that influence on bond ETFs and those are interest rate fluctuations,
yield spread variations and yield curve changes. Interest rates plays significant part
on bonds ETFs especially when economy suffers downturn or financial crisis. Bond
ETFs are different from traditional bonds in one major area, bond ETFs do not have
maturities as bonds does and typically income by ETFs from bonds are reinvested to
new bonds unlike normally would be payed to investors with bonds. (Rompotis, 2010,
p. 214).

One benefit of bond ETFs are that they can be traded also when the bond market does
have functioning issues. Another benefit is that bond ETFs are more liquid than
traditional bonds. Traditional bonds bought directly on the market among investors is
found difficult, because investors experience that prices of bonds are not inviting. Bond
ETFs are much more liquid compared to traditional bonds, as those can be traded
throughout the day unlike traditional bonds, which are bought after market closes.
(Chen, 2020).

There exist downsides also according to bond ETFs and one is related to initial
investment risk. Initial investment risk level is higher with bond ETFs compared to
single bonds because bond ETFs do not have maturities and thus payment is not
guaranteed in terms of principal. Another negative aspect is related to interest rate
increase which is known to have impact on the bond prices as well the bond ETFs. As
maturity does not exist on bond ETFs the interest rate increase effect cannot be
decreased effectively. (Ibid.). Moreover, bond ETF tracking failure is possible since
noncurrent trading hours can take place between holdings of bond ETF and bond ETF
(Rompotis, 2010, p. 215). Another downside is that bond owners are receiving typically
fixed payments semi-annually, bond ETFs in other hand have ownings in multiple
different maturity bonds and thus some bonds maybe be late for fixed payments.
Although this problem is overcome with varying coupon payments monthly. (Chen,
2020).

2.3 Efficient market hypothesis

In financial field the efficient market hypothesis (EMH) has been widely known and

debate of the efficient market is continuing even today in terms of empirical evidence.
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EMH theory has been known in field of finance for long time and the roots of EMH are
in back in the 1970s, when Eugene Fama (1970, p. 383) described that securities
markets should reflect all information. Therefore, security prices have incorporated
already all information. As consequence of this, investors cannot obtain abnormal
returns or beat the market indexes. As Clarke et al. (2001, p. 3) describes “trust the
market prices”. Moreover, according to authors Naseer and Tariq (2015, p. 49) above

average returns are only possible if the risk is also higher than average.

Therefore, analyses as for example technical analysis that is utilized to predict future
securities prices based on the past data of prices is not useful in effort to evaluate and
pick undervalued stocks in hope of arbitrage in terms of EMH. (Malkiel, 2003, p. 59).
Market is said to be efficient according to Korkmaz and Akman (2010, p. 41) when
information of companies that are traded publicly can be accessed by investors and
information that have impact on securities prices, is reflected to all investors

simultaneously.

EMH is tied to “random walk” model, which is known in financing field. Random walk
refers to a price series, that describes that price changes are effect of randomly
incorporated previous prices. As information are immediately absorbed to securities
prices, then any price changes of tomorrow will be dependent on tomorrow’s
information and thus is independent form today’s price changes. (Malkiel, 2003, p. 3).
According to author Rompotis (2011, p. 3), information or news can be in terms of
EMH anything that is unknown now and therefore information is random in future and
that will have impact on the prices of securities. As Malkiel (2003, p. 60) describes, the
blindfolded chimpanzee can throw darts to Wall Street Journal to select portfolio that
have equivalent good as portfolio of professional investors in terms of performance.
This is since price changes are random and non-predictable. Market efficiency is
retained, even there are investors that overreact or underreact to new information,
since EMH relies on that the investors react randomly to new information and there

exists normal distribution pattern. (Rompotis, 2011, p. 3).

Authors Kormaz and Akman (2010, p. 41) states that EMH have three assumptions
which acts as pillar of EMH. Firstly, securities are priced correctly, meaning that they

are “in balance” in terms of pricing. Secondly security prices instantly absorbed to the
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new information, and the any given time securities holds already all public information
about companies and securities. Third assumption states that investors would not use
time to low and high pricing stocks, because securities are correctly priced and have

all information incorporated to prices.

Eugene Fama (1970, p. 388) described three forms of market efficiency, weak-form,
semi strong-form and strong form efficiency. Moreover, Eugene Fama (1970) utilized
different states of information related to efficiency forms. These are, information of
past that have impact on securities prices, information that is publicly shown and
information obtained from insiders respectively. The three forms of market efficiency
and related information is presented in figure 4 and described in depth below the
figure. Information level increases along with the degree of efficiency (Korkmaz and
Akman, 2010, p. 41).

Sirong Form
(A Public and Private Information)

Semi-Sirong Form
(Al Public Information)

Wweak Form
AN Security Market Informalion)

Figure 4: Different forms of market efficiency (Naseer and Tariq, 2015, p. 2).

Weak-form market efficiency. In weak form efficiency, assumption is that only
information of historical prices is included to current price and therefore determining
mispriced securities through past prices is not possible. Because security prices
already reflect all historical prices, investors cannot obtain abnormal returns. Also,
security price movements are random. (Titan 2015, p. 443). Therefore, technical
analysis is not viable in terms of gaining excess returns according to Degutis and
Novickyte (2014, p. 8). Still some analyst uses technical analysis to explore historical

prices and trading volume to search out patterns in hope of additional returns.
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Transaction costs that occur from analysing historical prices, diminishes the profit
positions in weak-form market. Despite there is evidence supporting weak-form
market efficiency, technical analysis is described to be invaluable because it has no
benefit in gaining extra profits. (Clarke et al, 2001, pp. 4-5).

Semi-strong market efficiency. In semi-strong market efficiency security prices
incorporate all public information (Sewell, 2012, p. 165). In other words, in additionally
to historical prices, announcements on earnings, dividends, stock splits, new issues
and changes in politics are incorporated to prices instantly (Naseer and Tariq, 2015,
p. 5). Semi-strong market efficiency contains weak form efficiency. Like in weak-form
market efficiency, investors cannot obtain abnormal profits by using technical nor
fundamental analysis. (Titan, 2015, p. 443).

Strong form market efficiency. In strong form market efficiency private information
is obtainable and public to any investors. Within the strong form market efficiency, it is
not possible to earn above average returns using insider’s information. (Degutis and
Novickyte, 2014, pp. 8-9). Security prices are not facing over nor undervaluation,
because information is out and available on the market and new information is instantly
incorporated to the prices. Even professional analyst cannot in any circumstances gain
extra profits by using private information, since also others have access to this

information similarly. (Kormaz and Akman, 2010, p. 42).

Since EMH hypothesis is known for long time in financial field, it has obviously
attracted focus worldwide and there exist many studies in effort to prove market
efficiency. Mostly the weak-form is studied world widely since this form of efficiency
states that only historical prices are incorporated in securities prices. Therefore weak-
form market efficiency is viable to be discovered by finding patterns in historical prices
if these exist. For instance, in South Asia empirical evidence is found on four countries
namely India, Pakistan, Bangladesh and Sri Lanka that in the past prices random walk
is not observed and thus markets are inefficient. (Nisar and Hanif, 2012, pp. 424-425).
In Africa, specifically in Nigeria stock exchange market, similar results against weak-
form efficiency is found as author Ogbulu (2016, pp. 58,59) states that market is

inefficient in weak-form.
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In Turkey for stock indices (ISE30, ISE50, ISE100 and ISE composite) weak-form
efficiency is found, since random walk is observed and further it is noted that
information of past prices are incorporated to security prices (Kilic and Bugan, 2016,
p. 269). Evidence supporting weak-form efficiency is also found when considering
European stock exchanges. Stock exchange indices in France, UK, Germany, Spain,
Portugal and Greece indicated that random walk is observed regarding historical
prices in terms of monthly prices. In terms of daily prices random walk is observed in
France, UK, German and Spain. (Borges, 2008, pp. 11-18). Evidence of market
efficiency is mixed worldwide in terms of weak-form market efficiency. Although there
exist evidence that market can be efficient in weak-form and this supports the EMH
theory in some level. But it should be noted that further studies are required, and these

studies are probably in progress, since EMH debate continues.

2.4 Arbitrage

Author Varian (1987, p. 55) represents trustworthy story about arbitrage and the story
describes that there was professor and farmer waiting bus at the bus stop. To pass
some time before bus comes, farmer proposed that they play a game. Professor asked
what type of game farmer wanted to play, the farmer said, “l would ask a question and
if you cannot answer correctly you would give me a dollar and same applies for other
way around”. Professor responded, “but | want to inform you that I'm not normal citizen,
because I'm a professor specialized in economics”. Farmer then responded, “then we
must change rules of the game. If | cannot answer to your question, | would give you
fifty cents instead of one dollar and other rules of the game stays unchanged”. Then
farmer started the game by asking, “what goes up the hill on seven legs and goes
down on three legs?”. Professor responded, “I have to say that | do not know the
answer”. Farmer responded, “well | do not know either, but you have to give me a
dollar and | have to give you fifty cents”. This situation is example of arbitrage; a
situation where transaction is arranged without cash involved and produces assured
profit. (Varian, 1987, p. 55). Or like authors Shleifer and Vishny (1997, p. 35)
describes, “the simultaneous purchase and sale of identical, or essential similar,
security in two different markets for advantageously different prices”.
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It is argued by financial economist that since Modigliani and Miller's theorem has
shown companies can increase market value by adjusting dept-to-equity ratio,
shareholders are able to conduct portfolio transactions that brings arbitrage profits
(Varian, 1987, p. 56). Arbitrage seeking investors are in key role in the financial
markets as they bring market prices to fundamental values and ensure that markets
are efficient (Shleifer and Vishny, 1997, p. 35). In real world arbitrage opportunities for
rational individual investors are scarce, because larger professional agents try to fade

away these arbitrage opportunities immediately as they occur (Varian, 1987, p. 56).

Further arbitrage positions are dependent on market conditions, circumstances, and
timing. Moreover, investing strategies and level of possible returns are dependent on
investor’s risk level. (Lioudis, 2019). Investors have different risk profiles and higher
risk is rewarded by increased expected returns. Also risk profile correlates with the
volatility and performance of portfolio. (Burmeister et al, 1998, p. 3). Transaction costs
is one key factor which limits the arbitrage positions (Lioudis, 2019). Further limit to
arbitrage is noise traders, as continuous investing activities done by noise traders

might scare arbitrageurs away (Yalgin, 2010, p. 29).

When discussing about arbitrage, Arbitrage Pricing Theory (APT) comes into picture.
APT was first introduced by Stephen A. Ross in the 1976. APT states that long term
returns of securities are dependent of certain systematic factors (Roll and Ross 1995,
p. 122). Therefore, portfolios that are diversified well are not risk-free since economic
factors have impact on all stock returns. This statement is concerning ETFs in nature,
since they follow an index of stocks typically having many underlying equities. The
economic risk is defined as systematic risk or pervasive risk in APT. (Burmeister et al,
1998, p. 3). APT basic principle is based on the fact, that assets expected return is
dependent on riskless rate of interest, expected return on the market and beta
coefficient. The equation in terms of APT is proposed by Ross (1976, p. 341) as:

E;=p+ b, (1)

where E is expected return of asset, i is time index, p is riskless rate of interest, A is
expected excess return on the market and bis beta coefficient of the market.
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2.5 ETF mispricing and ETF creation and redemption mechanism

As noted previously in this study, the ETFs main function is to track an index and the
ETFs are traded throughout the day, where traditional funds as stocks are traded only
after the market closes. This can cause that ETFs prices are not in line with NAV and
this difference is known as ETF mispricing. ETF mispricing is still relative new topic
and ETFs mispricing refers to difference between ETF market price and NAV. NAV is
value of assets underlying the ETFs share, where the net of liabilities is subtracted
and then divided by number of shares outstanding. (Hu and Morley, 2018, p. 851).
NAV value is calculated and based on the newest daily closing prices after the trading
day closes and the total cash of the fund at time of calculation. This method gives
transparent and standardized value and can be compared to other funds in terms of
statistics. This was the base of ETFs development as the funds market is relying on
the comparability in terms of statistics. (Abner, 2016, p. 210). NAV value is calculated
according to Abner (2016, p. 211) as:

NAYV = (Assets-Liabilities/Shares Outstanding). (2)

Abner (2016, p. 210) also states that because NAV of ETFs are presented in price-
per-share terms, more practical approach to calculate NAV is to use creation unit and

total cash published daily as:

NAV =% (Shares per each component stock x Last Price) / (CU Shares + Total Cash/CU Shares). (3)

ETFs price deviation from its NAV value is referred as discount or premiums. Discount
exist if the ETF’s market price is below the NAV value and premiums exist when the
ETF’s market price is above NAV. Usually this arbitrage is non-existing because of the
ETF arbitrage mechanism, which is illustrated later on this chapter. Author Ferri (2008,
p. 28) defines premium/discount (PD) formula as:

Market Price — Intraday Value Discount or Premiwm (4)

Intraday Value { Discounts = 0, Preminm = 0 )
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The intraday value (INAV) is the net asset value that is calculated in every 15 seconds
for all ETFs in the market (Ferri, 2008, p. 28). The arbitrage mechanism should prevent
excess price deviations and AP plays here the key role. Because ETFs are traded
throughout the trading day the price of ETF can fluctuate respectively to demand and
supply of ETFs and therefore arbitrage opportunities may exist as NAV price deviate

from ETF price.

Figure 5 illustrate an example, when ETF price is above NAV value then AP intervenes
in the market and buys securities that ETF tracks and change it with provider of ETF
and receives creation unit. AP would then sell those issued ETF shares in the open
market and profits 0.10 dollars from this trade from each ETFs. This intervention will
decrease the ETF price as supply for ETF is higher. Similarly, the underlying securities
price will increase because underlying securities were bought and supply decreases.
This process is known as creation mechanisms as described in chapter 2.4. AP
continue to intervene in market and buys securities and sell then the ETF share until
the ETF share price is in level with securities i.e. NAV. (Hill et al, 2015, pp. 25-26).

S25.10

ETF Shares

Figure 5: ETF price above fair value (Hill et al, 2015, p. 25).

In opposite case, when discount exist AP will create creation unit of ETF shares and
buy this unit from second market and then exchanges ETF shares with ETF provider
in exchange for basket of underlying securities. This puts upward pressure on ETF
share price since ETF share supply decreases. Similarly, underlying securities prices
are exposed to downward pressure since supply increases. As in case when ETF price
is above price of securities i.e. NAV, this mechanism should settle ETF share price
back to level with NAV. This process in known as redemption mechanism as illustrated
in chapter 2.4. Figure 6 illustrates situation when discount exist in the market. In this
case AP would receive 0,1 dollar from each security by selling the securities on
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exchange. (Hill et al, 2015, p. 26). Profits stemming from this mechanism is kept by

AP as effort of acting as third party in the ETF market.

Fair Value

$25.00
ETF Shares

S24.90

Figure 6: ETF price below fair value (Hill et al, 2015, p. 26).

It should be noted that AP is exposed to costs like trading costs that are related to
buying baskets of securities or ETF shares. Also, AP pays fees to provider of ETF that
cover processing fees in creation and redemption events. Another cost stemming from
the hedging. For example, there exist demand for 30 000 shares because of mispricing
and AP can only buy shares in lots of 50 000 shares. This will cause extra costs since
AP has to hedge against the 30 000 shares until those can be entered into the market.
Since these costs occurs, mispricing magnitude must be large enough to AP to
intervene in the market. This is also one reason why there might exist minor mispricing.
(Ibid.).
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3 TURKISH FINANCIAL MARKETS

Turkey has long roots in terms of stock exchange and the Turkish stock exchange
known as ISE and today known as Borsa Istanbul is one of the biggest stock
exchanges in Middle-East. Also, in time of creation stock exchange in Istanbul, the
stock exchange was one of the biggest in the world. The ISE has experienced
significant changes during its long history, and it is interesting to get insight of this
market. Therefore, this chapter begins by introducing Turkish financial markets and
ISE. This chapter further presents the history and development of the ISE. This
chapter also presents characteristics of ISE and further the trading system and market
inside the ISE to get insight how this market works. Moreover, the members that

operates in ISE are presented.

3.4 Financial sector in Turkey

Emerging markets have characteristic such like underdeveloped capital markets, high
uncertainty and risk, dominant position of banks in terms of finance and increased risk
to new financial crises over developing countries. Moreover, emerging markets does
have low level of regulations and supervisory. Bank lending is largest source of funding
in such countries as Turkey. (Selcuk, 1998, p. 18). Before liberalization in 1980s,
Turkey has suffered from negative real interest rates, a high tax burden on financial
earnings, high liquidity, reserve requirement ratios and low-quality management of
portfolios. Because of the underdeveloped capital and stock exchange markets, bank
credits were heavily utilized by companies over issuing stocks to finance working
capital balance. (Balkan and Yeldan, 1996, p. 131). In the 1980s Turkey government
policy altered from import-based economy to export-led-growth strategy, by
liberalising foreign trade. Liberalization was applied to financial markets as well and

this was concluded to be maijor shift in Turkey’s economic life. (Acaravci, 2007, p. 31).

Banks have key role in Turkish economy in terms of financial system, but there is
increasing numbers of non-bank financial institutions like brokerages, leasing, and
factoring companies, where major part of these are bank subsidiaries (iskenderoglu
and Tomak, 2013, p. 756; Burrit, 2003, p.20). Banks in Turkey have been going

through restructuring program since 2001. Purpose was to increase regulation and
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supervision and privatizing state-owned banks. This is first time when banking sector
was under supervision in Turkey. (Burrit, 2003, p. 20). Portion of foreign investors in
Istanbul Stock Exchange (ISE) has grown daily since the restructuring program
(Acaravci, 2007, p. 32).

3.2 Turkish stock exchange development

Investors in past have been afraid of investing in to emerging markets like Turkey,
because of the political risk, until today as situation has turned better (Yuse, 1993, p.
4). During last two decades, restrictions of capital movements between nations also
has been reduced. Moreover, investors started to invest in foreign assets in effort to
decrease risk and diversify their portfolios. Simultaneously developing countries
noticed that external capital markets are not best source in terms of developing funds
and therefore own stock exchange were established. Countries that had existing stock
exchanges reduced foreign investment restrictions. Investors gain interest for stock
exchanges outside developing countries. (lbid, p. 1). Turkey had largest stock
exchange in Middle East in terms of market capitalization until recent years, when
Saudi Stock Exchange (Tadawul) and Qatar Stock exchange (QSE) overcome Borsa
Istanbul (Yuse, 1993, p. 4; Arican and Cetincaya, 2019, p. 9; Arab Federation of
Exchanges, 2020).

Stock exchange is one major part of the financial structure, as the stock exchange
allow companies to issue shares and therefore also creates environment for trading
shares. Stock exchange has indeed impact on economic development and enable
companies’ expansion as ownership of companies can be traded. Investors can
diversify investments and diminish idiosyncratic risk trough stock exchange. (Kaya and
Yildirnm, 2014, p. 93). By establishing stock exchange, it provides many benefits
according to Bayar, Kaya and Yildirim (2014, p. 93), which have positive impact on
economic growth like liquidity, saving mobility, risk diversification, corporate control,

and access of information about companies.

Turkey has long history in terms of stock exchange despite Middle East is not
considered in group of developed areas as like Europe and North America are in this

sense. According to Yuse (1993, p. 11), Turkey’s stock exchange was among first
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exchanges in the world. History of Turkey’s stock exchange reaches back in Crimean
War in 1853-1856, when at the time Ottoman Empire was active in Turkey. At the time
of war, government borrowed significant amount of money from governments
overseas and from public by offering foreign and domestic bonds. These bonds were
traded by minorities such as Greeks, Armenians, and Jews. In effort to regulate
trading, government-based degree to establish exchange. Stock exchange that was
first in kind in Turkey was established in 1866 by name Dersaadet Tahvil Borsasi,
which had similar characteristic as France stock exchange known as French Bourse.
Key objective of the Dersaadet Tahvil Borsasi was to finance foreign mortgages
granted after Crimean War by trading government bonds issued by Ottoman Empire.
(Yuse, 1993, p. 14).

Dersaadet Tahvil Borsasi was second largest stock exchange in 1895, behind London
Stock Exchange measured in transaction volume. Dersaadet Tahvil Borsasi managed
bonds of European governments and stocks of foreign companies that had operations
in Istanbul until 1910. Amount of securities increased after 1910 and national railroad,
mine and natural gas companies’ stocks emerged in the stock exchange market. New
regulations were imposed, and foreign investors were not allowed to be a member of

stock exchange by establishing security law that passed in 1906. (Ibid, p. 15).

During World War 1 stock exchange was closed. In the 1929 the republic was declared
after Independence War and the reorganization of capital markets resulted new
financial market known as Menkul Kiymetler ve Kambiyo Borsasi. (Diyarbakiroglu,
2011, p. 4; Yuse, 1993, pp. 18-19). Rapid economic development and exchange
market as a source of financing businesses were affected by world war 2 and great
depression. Moreover, moving the exchange to Ankara, capital of Turkey where
economic activity were in low level at the time, negative effects were even further

significant. (Diyarbakiroglu, 2011, p. 3).

In 1960s major part of private companies were run and owned by families and own
banks were founded by these companies in the 1970s in effort to decrease financing
costs. Before 1980s financial instruments were limited. (Denizer et al, 2000, p. 6). In
1980s one focus was to develop equity and bond markets according to Denizer et al.

(2000, p. 2). In the 1980s Turkish security market was almost absent and banks were
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majorly overtaken financial market. In the 1980s financial sector of Turkey suffered
from “the bankers’ event” that was caused by hyperinflation and further turned bond
and certificate real earnings to be negative in terms of interest. Firms and banks at the
time were restricted to adjust interest rates in line with inflation rates by laws. Bond
interest rates were in result of this 28 percent and inflation rate was 80 percent.
Secondary market was implemented following these events and the third parties in the
market did not face restrictions. (Yuse, 1993, pp. 21-22).

In the 1981 bankers including the largest banker Kastelli begin to announce
bankruptcy. This event followed by Capital Market Law in 1981, which further followed
by establishing Capital Market Board that would be charge of regulation and
supervision of the capital market. Degree that was issued by government in 1983
promoted establishing new security exchange and Istanbul Stock Exchange (ISE) was
founded at the same time in 1986 as Capital Market Board. (Ibid, p. 22). In time of
opening ISE number of listed companies was 42. ISE was only securities market in
Turkey that allowed to trade bond and bills, equities, revenue-sharing certificates, and
international securities. Purpose of ISE was to ensure stable and safe trading of
securities. (Kirankabes and Basarir, 2012, p. 137). During years 1982-1986
infrastructure of exchange market was nearly finished and principles for financial
intermediaries’ and their operations purpose was defined. Moreover, instruments were
specified and regulations for issuing securities were set (Balkan and Yeldan, 1998, p.
140).

Equity as financing option was encouraged by providing tax incentives and moreover
after 1986 personal tax payments were removed from capital gains and dividends
(Ibid, p. 133). Moreover, also trading and returning the profits in ISE by foreign
institutional and individual investors were allowed after initiating Decree no. 32 in
August 1989 (Diyarbakiroglu, 2011, p. 4). Turkish government stated that companies
operating inside republic borders are nationalized (Yuse, 1993, p. 18). In year 1990
there was minimal restrictions on domestic as well external financial intermediation
(Denizer et al, 2011, p. 2). Corporate bonds issues stopped in the 1991 and Asset
Backet securities were inroduced in 1992 in effort to build up diversity of securities.

Asset Backed securities were between 1992-1995 major newly issued securities. (Ibid,
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p. 10). The development of Istanbul stock exchange its main milestones in Turkish

Stock Exchange history is presented in table 1.

History of the Turkish stock exchange

Year Month Event

1854 December | First known stock exchange activities

1866 First known official stock exchange known as Dersaadet Tahvil Borsasi was established

1871 First regulation for stock exchange was introduced

1923 April Exchange moved to 4. Vakifhan in Bahgekapi located in Istanbul

1938 Exchange moved to Ankara, capital city of Turkey

1941 Exchange moved back to Istanbul

1958 Foreign exchange activities were terminated, and Central Bank took control of it.

e Exchange was restructured and name of exchange changed to Istanbul Securities Exchange.
Central Bank became publicly traded company.

o Prime minister introduced the Degree - Force of Law. Muharrem Karsh was pointed as first
President of Exchange.
The “banker’s crises” occurred and followed by demand for modern exchange that led to

1985 December o
establishing Istanbul Stock Exchange (ISE)

1986 Income certificates for Bosporus Bridge was put on sale and launched first “bell ring” in ISE. Bell
ring was considered as symbolic step in ISE.

1989 August Degree No 32 allowed foreigners to trade in Turkey and transmit their profits.

2004 November | ETF market was established.
Presidency was appointed to Huseyin Erkan. Product development, restructuring trading system

2007 November ) ) )
and encouragement for public offerings was boosted. Corporate Products market was established

2009 March Emerging Companies market was established.

Table 1: Turkish stock exchange history and milestones. Source: Borsa Istanbul, 2020: Milestones in Borsa Istanbul history and

Milestones in Borsa Istanbul history, 25.YIL.

3.3 Trading system of Istanbul Stock Exchange

Before 1987 when manual system was established and investors were able to execute
orders directly, trading activities were restricted and only licenced brokers were
permitted execute trades (Erdogan, 2003, p. 7). ISE had call trading system until 1987
and followed by open price system. In opening price system experts operating in the
exchange received orders from customers and trades were put into action. This
system had several drawbacks, one was related to transaction volume in opening
events. In opening events largest transaction volume was followed by sessions where
volume decreases significantly. Other drawback was priority principle, because priority

principle did not work since opening orders was assessed at same time. Next
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drawback was related to supply and demand, since in case of supply and demand did
not match for opening price, experts make decision on what orders was made. Next
drawback was related to written orders that caused the exchange operating slowly.
Lastly drawback was related to price determination, since investors did not know price
determination, because opening price was chosen by experts. Call system was

eventually replaced with continuous action system in 1987. (Yuse, 1993, p. 35).

Later in 1990 senior and junior market consolidated and stock exchange was
computerized and automated for following years. Computer system named as
STRATUS was implemented and this system was utilized at the time also in Canadian
and Venezuelan stock exchanges known as Vancouver and Caracas Stocks
Exchanges, respectively. (Yuse, 1993, p. 23). After 1994 trades involved in ISE were

done by using computer-assisted system (Erdogan, 2003, p. 7).

3.4 System inside ISE

In the beginning of ISE there exist three different markets for the stocks. Senior market
was market where high liquid stocks were traded, junior stock exchange was market
where low liquid stocks were traded and unlisted market where stocks that was not
listed on the previous markets were traded. Each market had separate rooms and
trading hours. (Yuse, 1993, p. 30). Later in 1990 senior and junior stock exchanges
merged and this market was called as regular market (Ibid, pp. 22-23). Bond trading
is divided into two different markets, regular and unlisted market. Trading of corporate
bonds focus on regular market and government bonds, revenue sharing certificates
and treasury bills trading focus on unlisted market. Revenue sharing certificates plays
a significant role in ISE in terms of unique characteristics. These certificates pay
percentage profit of the fundamental project until maturity. Turkish government issues
revenue certificates to finance projects owned by state such as bridges, railways, and
airports just to name few. (Ibid, pp. 30-31).

3.5 Members of Istanbul Stock Exchange

Members that are involved in the stock exchange are banks, brokers and stock
brokerage houses. Banks are required to own security department, pay fees for
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entering to stock exchange and moreover have approval by Capital Market Board.
Stockbrokers are required to have capital over 25 million TL and moreover have
permission from Capital Market Board. In terms of brokerage houses, two different
type of brokerage houses were founded. One was limited partnership brokerage
house that had over 1 billion Turkish Lira (TL) capital and operated in senior market
and limited partnership brokerage house with capital over 250 million TL and operated
in the junior market. (Yuse, 1993, p. 24).
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4 LITERATURE REVIEW (STATE OF ART)

This chapter focus on the existing academic studies and purpose of this chapter is to
review academic studies related to ETFs mispricing, specifically in Borsa Istanbul. This
chapter describes the procedure of state of art to find relevant academic studies and
finally reviews discovered studies. This chapter provide insight on existing studies
related to mispricing of ETFs in Borsa Istanbul and further helps to reflect this study

results on these existing academic studies.

When discussing about ETFs mispricing there exist two different approaches, namely
mispricing and tracking error. In mispricing focus is on difference between ETF price
and NAV value and the difference is defined as premium or discount depending
whether the value is positive or negative, respectively. On the tracking error of
accuracy focus is on return of ETF price and NAV and specifically on how close the
ETF return is to return of NAV. The difference between ETF and NAV return is defined

as tracking error.

Mispricing according to ETFs has been studied world widely, but the Middle East
specifically concerning Turkey as a research area is relatively new. Previous studies
existing related to this field by are discovered by using multiple sources of scientific
literature bases. The process demonstrated as “state of art” is utilized during this
literature review process (Webster and Watson, 2002, p. 16). To illustrate examples
of previous studies related to mispricing of ETFs in Turkey, academic studies are
presented with special focus in Turkish ETF market. Figure 7 represents steps of this

“state of art” literature review process.
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STEP 1 STEP 2 STEP 3 STEP 4
Choosing Scanning
relevant relevant Excluding
search words Scanning references irrelevant
and making relevant from articles articles for
search with articles based selected in final
appropriate on abstracts step 2 - literature
limitation “Backward review
(articles ect.) process”
N/ -/ S —————

Figure 7: Literature review process.

In the first step relevant words are chosen for the search and then search is performed.
Focus is on exchange traded funds or generally defined shortly as ETFs. Specifically,
focus is on ETFs mispricing in Borsa Istanbul. Therefore, key words that are selected
are “Exchange traded funds”, “ETFs”, “mispricing”, “pricing efficiency” and “Turkey”.
Words are selected, because they describe appropriately mispricing of ETFs and
focus on Turkish market and therefore fits for screening the Turkish market area in
terms of ETFs. Specifically, focus is on Borsa Istanbul stock exchange as mentioned
previously, but narrowing too much the search word for example to “Borsa Istanbul”
instead of “Turkey” it is likely that some academic studies would be excluded in this
case. It is appropriate to use defined search words and allow “state of the art” process

exclude academic studies beyond Borsa Istanbul.

Search is done by using several databases including Aalto Finna known as Harald
Herlin Learning Centre (article search), LUT Finna known as Lappeenrannan-Lahden
University of Technology (article search), Google Scholar and Scopus and
ScienceDirect provided by Elsevier. The search is done in four parts, meaning that
combination of words is utilized separately, since some studies uses shorter term of
exchange traded funds as ETFs, and mispricing is referred some cases as pricing
efficiency. Also, in this way logical process is obtained and further simplifies screening

process of academic studies.

First search words are “Exchange traded funds” AND “Turkey” AND “Mispricing”.
Search resulted 53 hits from Aalto Finna, but as full text was not available for all hits,

constrain is set to include only full text. This excluded newspaper articles, text
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documents like company reports and book chapters from the hits and reduced hits to
36. Search resulted 35 hits from LUT Finna and by setting constraint to include only
full text, exclusion of text document and review from type of hits reduced hits to 13.
Search resulted 257 hits from Google Scholar and 7 hits from Scopus. ScienceDirect
resulted 22 hits and constraint is set to include only articles, and this excluded review

articles, book chapters and other type of hits and reduced hits to 16.

Next search words are “exchange traded funds” AND “Turkey” AND “pricing
efficiency”. Same constraints is utilized as in previous search. Search resulted 17 hits
from Aalto Finna, 7 hits from LUT Finna, 17 hits from Scopus, 4 hits from ScienceDirect
and 91 hits from Google scholar. Next search words are “ETFs” AND “Turkey” AND
“‘mispricing”. Again, same constraints are utilized in the search. Search resulted 19
hits from Aalto Finna, 15 hits from LUT Finna, 8 hits from Scopus, 13 hits from
ScienceDirect and 30 hits from Google Scholar. Next search words are “ETFs” AND
“Turkey” AND “pricing efficiency”. Similarly repeating the search in terms of
constraints. Search resulted 19 hits from Aalto Finna, 7 hits from LUT Finna, 16 hits

from Scopus, 5 hits from ScienceDirect and 111 hits from Google Scholar.

In the second step in “state of art” literature review process, abstracts of the academic
studies are examined to include only relevant studies in terms of ETFs mispricing in
Borsa Istanbul (Webster and Watson, 2002, p. 16). Figure 8 represents the search
process outcomes in terms of hits including every database. Since is noticed that hits
are same in several databases and further all hits are discovered also from Google
Scholar, it is reasonable to rely Google Scholar as single database. Based on the
abstracts, total of 7 articles was found relevant. In the third step, “Backward tracking”
method is utilized to find relevant references and further relevant articles. This is done
by examining literature reviews and relevant references from articles discovered in
step 2. One article is found relevant, but because this article is not available despite
the effort, it is excluded from the relevant articles. Therefore, in this stage 7 articles

remains relevant.
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Figure 8: Literature search results.

In last step 4 irrelevant articles are examined for final literature review (Webster and
Watson, 2002, p. 16). As noted, ETF efficiency is measured with mainly two different
ways; tracking errors, where difference between ETF and NAV return is measured and
other way is mispricing, where pricing deviation between ETF and NAV is measured.
Since this study focuses on the mispricing measurement in terms of ETFs it is
appropriate to exclude articles that focuses on tracking errors as it is a separate area
of study.

One of the remained 7 relevant articles in step 3 focuses on price discovery of ISE30
index market in Borsa Istanbul in and one on tracking errors of small and large
capitalization ETFs in Borsa Istanbul. Therefore, these two articles were excluded from
selection of relevant articles. Remaining five articles are focusing on ETFs mispricing,
specifically Borsa Istanbul and are included for final selection of relevant articles.
Despite the most articles handled typically one or two ETFs in terms of mispricing in
Borsa Istanbul with short time frame (up to one year), they provide insight whether
ETFs are mispriced in Borsa Istanbul. Five relevant articles is outcome of this literature

review process and articles are represented in table 2.
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Literature review results

Ozkan, N.

Sector ETFs in Turkey?

Article number Author/s Article Publication year ETFs
Tracking Ability and Pricing
. Bas, N.K and Efficiency of Exchange Traded 2015 A-type ETFs -9
Sarioglu, S. E. Funds: Evidence from Borsa B-type ETFs - 7
Istanbul
Are exchange-traded funds Islamic market
effective instruments to invest in ETF - Dow Jones
Gozbasi, O. and
2 Islamic markets? Early evidence 2010 Islamic Market
Erdem, E.
from Dow Jones DJIM Turkey Turkey ETF
ETF (DJIMTR)
Do Turkish spiders confuse bulls A-type ETF - Dow
3 Kayali, M.M. and bears? The case of Dow 2007 Jones Istanbul 20
Jones Istanbul 20 (DIST)
Pricing Efficiency of Exchange
) A-type ETF - Dow
Traded Funds in Turkey: Early
4 Kayali, M.M. 2007 Jones Istanbul 20
Evidence from the Dow Jones
(DJIST)
Istanbul 20
) L A-type ETF - Non-
Kayali, M.M. and | Does the Market Misprice Real
5 2012 Financial Istanbul

20 (NFIST)

Table 2: Articles related to ETFs mispricing in Borsa Istanbul.

4 .1 Literature review

Authors Bas and Sarioglu (2015, pp. 20-34) studied tracking ability and pricing

efficiency of 16 ETFs traded in ISE between January 2005 to January 2013. Data in

their study was obtained from Financial Information News Network (FINNET) database

and underlying index data from ETF founders’ websites and national or international

databases. Their daily observations range between 239-2095 according to ETFs.

Their study does not consist same amount of observations for all ETFs due to some

ETFs are established later than others. They utilized data that consist daily closing

prices and end of the day NAV values. In specifically NAV is calculated by dividing

total value by number of shares. The ETFs are categorized to A or B type, where the

A type ETFs invest minimum of 25 % in terms of monthly average value of portfolio to

companies’ securities that are based in Turkey. B type ETFs are the remaining ETFs.
Their data consist 9 A type and 7 B type ETFs.
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In terms of methodology Bas and Sarioglu (2015, pp. 20-34) calculate tracking error
with multiple equations that account tracking errors and mispricing is calculated with
two equations in terms of Lira and percentage that take into account relative and
absolute values. They state that benchmark index for both type of ETFs has higher
risks as standard deviation is higher. Further, A type ETFs are riskier than B type
ETFs. The mispricing results illustrate that A type and B type ETFs premium are 0,004
kurus on average. Authors Bas and Sarioglu (2015, p. 30) closing argument is that
ETFs pricing is efficient and arbitrage opportunities do not exist. Therefore, process of

ETFs creation and redemption mechanism is efficient.

Pricing efficiency and tracking errors of Islamic Dow Jones Istanbul ETF (DJIM) and
its traditional counterpart index (UNICORN) is studied by Gorbasi and Erdem (2010,
pp. 119-142). Their data cover 725 trading days between 2 February 2006 and 18
December 2008. Data for their study was obtained from FINNET database in terms of
ETFs and from Bloomberg and from ISE in terms of underlying index. Data consist
trading volume, index price, ETF market price, NAV, and midday bulletins of ISE.

In terms of methodology pricing efficiency in their study is calculated in terms of Liras
and percentage by subtracting NAV from closing market value of ETF. T-test is utilized
to test null hypothesis that state mean mispricing is different from zero. Also, risk
adjusted returns are calculated to get insight of difference between ETF and index in
terms of systematic and non-systematic risk (see Gorbasi and Erdem (2010, p. 140)).
Risk free rate for calculations is the “Turkish Institutional Investment Managers’
Association (KYD) O/N Repo Net Index”. Moreover, cointegration analysis is utilized
to observe if the DJIMTR and NAV are cointegrated, meaning that the pricing deviation
from NAV is temporarily. In other words, they measured mispricing persistency with
cointegration analysis. Johansen (1988) and Joselius (1990) cointegration analysis
adopting maximum likelihood technique is utilized for this purpose. The Granger
(1969, 1988) and Dolado—Lutkepohl (1996) causality test is utilized moreover to test
direction of dynamic link between DJIMTR and NAV. Moreover, determinants of
DJIMTR pricing deviations is measured by implementing multiple linear regression
model. Determinants are transaction cost, logarithmic volatility, logarithmic trading
volume, ups-downs dummy variable and institutional ownership. (Gorbasi and Erdem,
2010, pp. 119-142).
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Gorbasi and Erdem (2010, pp. 119-142) state that average premium for DJIM is 3.4
Kurus and moreover t-test indicate that average premium is statistically significant at
1 % level indicating arbitrage opportunity. Moreover, they state that 4.9 Kurus trading
costs that bid-ask spread represents remove this opportunity. They state that
systematic risk is lower for DJIM than UNICORN and systematic risks results are
opposite. Overall, the risks are lower than for benchmark index. Johansen (1988)
cointegration test indicate that there exists causality between DJIMTR and NAV.
Moreover, Granger (1969, 1988) and Dolado—Lutkepohl (1996) causality tests indicate
evidence unidirectional causality, meaning that ETFs price is positive accordance to
NAV. Further, pricing deviations are short term and vanish within two days. The
determinants affecting pricing deviations positively are transaction costs, intraday
volatility, and institutional ownership and negatively affecting determinant is trading
volume. Adjusted R with 11 percent level suggests that there is no explanatory power
of the variable and thus results are not significant. Their closing statement is that ETFs

are priced correctly, and that creation/redemption mechanism of ETFs is efficient.

Mispricing of first ETF traded in ISE known as Dow Jones Istanbul 20 (DJIST) is
studied by Kayali (2007a, pp. 72-78) between time frame January 2005 - December
2005. Kayali’s study consist ETF closing price and NAV with 241 trading days in terms
of data. Similarly, as Bas and Sarioglu (2015, p. 24), mispricing in percentage term is
calculated by dividing closing price and NAV difference at day t with NAV at day t and
finally multiplying this by 100. Also, t-test is implemented to test null hypothesis that
average mispricing is zero. Moreover, they use changes between day t and t-1 of Dow
Jones Turkey Titans 20 Index value as up and down-market proxy, where positive

values indicate ups and vice versa.

Kayali (2007a, p. 75) state that average discount is -0.1062 % and significantly
different from zero at 1 % significance level in terms of t-test. Significance average
discount might indicate arbitrage opportunities according to Kayali (2007a, p. 75).
Discount is observed for 159 trading days and premium for 82 trading days from total
of 241 trading days. Approximately 97 % of all mispricing observations lies under 0.6
% level. Kayali (2007, p. 76) state that when considering transaction cost, the arbitrage
opportunity is very narrow. Further, when market experiences upturn the premium is -
0.1638 % (n=140) and in downturn discount is -0.0264 % (n=101) on average. Kayali
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(20074, p. 78) closing statement is that arbitrage opportunities are not significant when
considering transaction costs and in downturn market the pricing is more efficient than
in upturn market condition, therefore Dow Jones Istanbul 20 (DJIST) ETF price

withstand market declines.

Another similar study by Kayali (2007b, pp. 15-23) focus on same Dow Jones Istanbul
(DJIST) 20 ETF with different approach in terms of methodology. As in previous study,
data consist 241 trading days and the time frame is January 2005 - December 2005.
Data in Kayali’'s is obtained from DJIST 20 ETF website. Closing prices and NAV are
utilized as variables. In terms of methodology mispricing is calculated simply by
subtracting NAV from ETF price. Moreover, t-test is utilized to discover is average
mispricing significantly different from zero. Ordinary Least Squares (OLS) linear
regression is utilized also for determining mispricing, where ETF price is dependent
variable and NAV independent variable. Moreover, persistency of mispricing is
discovered by using OLS linear regression, where PD at day t is dependent variable
and PD at day t-1 is independent variable.

Kayali (2007b, p. 19) state that regression analysis indicate that ETF trade at discount.
Moreover, one unit of NAV change is followed ETF price movement by 0.996 unit in
same direction. Mispricing calculation indicate similar trend as discount is on average
0.8 Kurus. T-test proves that mean discount is different from zero at significance level
of 1% (Kayali, 2007b, p. 20). Result indicate that average premiums of 0.12 Kurus is
observed for 82 trading days and average discount of 0.18 kurus is observed for 159
trading days from total of 241 trading days. 67 % of total mispricing belongs to between
-0.02 to 0.02 Kurus interval. In terms of mispricing persistency, persistency last over 1
day and disappears within two days. Conclusion is that the discount is not significant
in terms of magnitude nor persistency (Kayali ,2007b, pp. 20-21). Therefore, study
Kayali (2007b, p. 22) conclude that pricing of Dow Jones Istanbul 20 ETF is efficient.

Final study by Kayali and Ozkan (2012, pp. 156-160) studied pricing efficiency of Non-
Financial Istanbul 20 (NFIST), between December 2005 - December 2010 time frame.
Data in their study consist ETF closing prices and NAV values, covering 1189 trading
days. Two equation are utilized to determine mispricing in terms of methodology. First

equation determine mispricing in Liras by subtracting NAV from ETF price and second
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equation determine mispricing in percentage term by dividing this deviation with NAV
and further is multiplied with 100. Moreover, t-test is utilized to test hypothesis that

mean mispricing is different from zero.

Kayali and Ozkan (2012, pp. 158-159) observed average premium of 2.4 Kurus and
in terms of percentage 1.96 %. T-test illustrate that mispricing in terms of Lira and
percentage is different from zero at 1% significance level. 64 % of total mispricing
belong to interval of 0.00-0.01 Liras and over 6 kurus mispricing is observed
infrequently. Over 6 Kurus mispricing is observed for 80 (6.7%) trading days of 1189
trading days. In terms of percentage 66% of total mispricing belongs to interval of 0.01
-0.01 %. Over 0.6 % mispricing is observed for 62 (5.2 %) trading days from 1189
trading days. Kayali and Ozkan (2012, p. 159) concluding statement is that arbitrage

opportunities do exist but are narrow.

4.2 Summary of literature review

Literature review revealed that mispricing exist in Borsa Istanbul in terms of ETFs.
Although there is mixed results in terms of arbitrage opportunities. Evidence of most
of academic studies support mispricing but the magnitude of mispricing is minor. The
mean mispricing does not reach over eight kurus level in any previous academic
studies related to mispricing of ETFs. High level mispricing does exist only rarely and
is observed for small number of trading days. One finding is that in downturn the pricing

is more efficient and therefore the ETF mispricing is more sensitive in upturns.

Moreover, the academic studies in terms of mispricing persistency of ETFs revealed
that mispricing is disappearing within two days and ETFs are efficient in this sense. It
should be noted that despite mispricing exist, the transaction costs that bid-ask spread
represent can remove possible arbitrage opportunities. Therefore, mean mispricing is
statistically significant but not economically significant. Conclusion is that pricing is
efficient in terms of ETFs and further that creation and redemption mechanism is
functioning correctly. Based on the findings of literature review, conclusion is that
arbitrage opportunities are limited or does not exist.
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5 EFFICIENCY OF EXCHANGE TRADED FUNDS IN BORSA
ISTANBUL

This chapter focus on methodology in effort to find empirical evidence of ETF
mispricing in Borsa Istanbul. The methodology is presented and justification to these
methods are further discussed. This chapter presents each methodology for different
areas of mispricing: mean mispricing, mispricing persistency and dynamic relationship
between ETF price and NAV value. These methods will give empirical insight of
possible arbitrage opportunities and market efficiency of ETF market in Borsa Istanbul.
Moreover, methods will help to get insight how to evaluate possible movements in ETF

or NAV depending on the causal relationship.

5.1 Methodology

As noticed in chapter 4 key methodologies to analyse mispricing of ETFs are t-test
and OLS linear regression analysis. Other studies concerning ETF mispricing outside
Turkey confirms these methods usefulness, for example Lin et al. (2005, p. 64) utilized
OLS linear regression analysis to test ETF mispricing in Taiwan and Kumar (2018, p.
30) ETF mispricing in India. Moreover, this study studies the persistency of mispricing

and causal relationship between ETF price and NAV.

First major focus is on mean mispricing to find out does ETFs in Borsa Istanbul exhibit
mispricing in general. This aspect is important as the mispricing magnitude does
indicate whether the ETFs creation and redemption mechanism is functioning
efficiently. Next focus is to test how long mispricing persist. Mispricing persistency in
terms of ETFs does work as indicator of how long arbitrage positions exists and does
APs react to mispricing with delay. Lastly, focus is on causal relationship between ETF
price and NAV. Causality discover if NAV cause ETF price movement or vice versa
and it helps to anticipate movements in ETF market depending on the causal direction.
This is important since ETFs basic function is to follow index. ETF price therefore
should move in line with NAV and reveal if the ETFs are functioning correctly in this

sense. These three main areas are studied with four different statistical methods.
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Table 3 represents the choices in terms of methodology and to provide justification for

methodology selection, authors are presented in this sense.

Methodology selection

Methodology Authors Research question

Kayali (2007a), Lin et al. (2005) and

One sample t-test .
Shanmugham and Zabiulla (2012)

Is there evidence of mispricing ETFs
in the Borsa Istanbul based on
Kayali (2007b), Kumar (2018) and Lin et al. empirical evidence?
(2005),

OLS linear regression analysis

Is there evidence of mispricing

persistence of ETFs at daily level in

Autoregressive model Charteris (2013) o
Borsa Istanbul based on empirical
evidence?
Is there evidence of causal
) . relationship between ETF price and
Granger causality test Gozbasi and Erdem (2010)

NAYV in Borsa Istanbul and what is

causal direction?

Table 3: Methodology selection.

5.1.1 Premiums and discounts

To begin observing mispricing with t-test and regression analysis, premium or discount
(PD) in daily level is calculated first. Using similar approaches as authors Charteris
(2013, p. 19), Kayali (2007b, p. 18) and Kumar (2018, p. 64), PD in terms of currency
and percentage is calculated by using equations 5 and 6 respectively:

PD:(TL) = ETF:- NAV; )
and
PD: (%) = [(ETFt- NAVy) / NAVY{] * 100. (6)

Where PD is absolute value of premium/discount, ¢ is time index (day), ETF is ETF
price and NAVis Net Asset Value. PD is simply difference between ETF and NAV. PD
in terms of percentage is calculated by dividing the difference of ETF and NAV with
NAV and multiplying that with 100.
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51.2 T-test

To determine whether mean mispricing is significantly different from zero, one sample
t-test known also as dependent t-test is appropriate method to test this significance
(Kenton, 2020). Similar approaches are observed in studies by Kayali (2007a, pp. 75-
78), Lin et al. (2005, pp. 65-67) and Shanmugham & Zabiulla (2012, p. 117). T-test
essentially determines if mean value of sample data is significantly different from mean
value of another data and hence both comes from same population. T-test hypothesis
is related on process of data creation and not in the data itself. The result of t-test
produces t-value which is compared to critical t-value that is observed from t-
distribution table with p significant level respectively. By doing this it allows to
determine if the difference is pure chance and is the difference beyond that range.
(Kenton, 2020; StatisticsSolutions).

Dependent t-test referred occasionally as paired sample t-test, is test where samples
are linked together. Dependent t-test equation is described according to (Martin and
Bridgmon, 2012, pp. 23-24) as:

t = DA/ED? — ((£D)2/N)/N(N — 1), (7)

where, t is t-value, D is difference between two sample means, 2D is total sum of
differences between two sample in terms of each observation point and N is number

of observations.

Two tailed hypotheses is utilized when purpose is to measure any difference between
two sample means, regardless of the direction. One-tailed hypothesis is utilized when
the direction of difference between two samples does matter. Two tailed hypotheses
is utilized in this study, because direction between two means in terms of mispricing
does not matter. This is since mean mispricing is calculated and indicate premium or
discount if value is positive or negative respectively, therefore the direction between
two means tested in terms of t-test does not change this observation. T-test only
indicate whether the observed mean premium or discount is different from zero and
therefore significant. The null hypothesis under the t-test in this study is that mean

premium or discount is not significantly different from zero. In other words, mean
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premium or discount between two data samples are not different from each other.
Alternative hypothesis is that mean premium or discount is significantly different from
zero. (StatisticsSolutions).

5.1.3 OLS linear Regression analysis

OLS linear Regression analysis is implemented to get picture how close ETF price is
to NAV over time. In regression analysis dependent variable is NAV and independent
variable ETF price following studies of authors Lin et al. (2005, pp. 63-64) and Kumar
(2018, p. 30). The regression analysis shows the linear relationship between NAV and
ETF price and therefore shows long term discount or premium. Regression analysis

equation is presented according on the Kumar (2018, p. 30) as:

NAV:=a + B1ETF: + &, (8)

where NAVis NAV value, tis time index (day), a is intercept, B is beta coefficient, ETF
is ETF price and ¢ is error term. When the beta coefficient is less than unity it indicates
discount for ETF and vice versa premium, although it should be noted that the exact

amount of premium or discount cannot be observed from beta coefficient.

5.1.4 Mispricing persistency and Autoregressive model

Mispricing persistency of ETF is significant area of study in this study since the
persistency illustrates arbitrage possibilities. When mispricing persist significant
amount of time arbitrageurs can use this advantage to create abnormal profits.
Mispricing persistency can be observed with Autoregressive (AR) model as the model
regress lagged value of time series with past lagged values of the same time series.
In this case lagged values represents PDs at day t. Moreover because, PDs are
forming single time series, Autoregressive (AR) model is selected as appropriate

method to determine mispricing persistency.

But before AR model is implemented, stationarity of time series is tested since
stationarity of time series is assumed by AR model. Therefore, testing stationarity of

time series is crucial factor. Stationarity of time series is tested with Augmented Dickey

54



Fuller (ADF) unit root test. The ADF unit root test essentially test if the time series
contains unit root also known as stochastic trend. When time series contains
stochastic trend there exist systematic pattern that is not predictable. (Glen, 2016).
The series that are stationary are represented as 1(0) and series that are stationary at
first differences are presented as I(1) series. In other words, stationary at levels and
first differences, respectively. The ADF equation is defined by Cheung and Lai (1995,
p. 277) as:

Axg = p+ yt+ axeq + ?;%ﬁijt—j + U 9)

where: A is difference operator, meaning that Ax; is xt -xt1, t is time index, x is tested
variable, u is drift constant, y is coefficient on a time trend, a is process root coefficient,
B is coefficient of lagged terms, j is lagged difference term and u is white noise
innovation (Owoye, 1995, p. 20). If y is equal to zero, trend element does not exist and
if y and u is equal to zero then model does not have stochastic trend nor drift
(MathWorks, 2020).

After stationarity of time series is confirmed AR model is implemented. As mentioned
previously, AR model regress time series lagged value against past lagged values of
the same time series, where lagged values in this study represent PDs at day t. This
method aims to illustrate is there some relationship between PD value and past PD
values, if any. In other words, is there certain patterns that exist continuously in
historical data. Therefore, indicating how persistent mispricing is. The AR model lags
represents mispricing persistency at daily level and AR model is defined according to
Charteris (2013, p. 22) as:

PD; = ¢1PDt.1 ...... + ¢xPDt—x + & (10)

Where PD is premium or discount, t is time index (day), ¢ is beta coefficient, x is lag
of time index (day), ¢ is error term. As like Charteris (2013, p. 22) method in his study,
the lags are added as long that the beta coefficient become insignificant at 5%
significance level. Therefore, AR model lags can vary respectively to ETFs. Since

persistency is unknown the lags are limited to five, even if the fifth lag is significant at
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5 % significance level in terms of beta coefficient. This procedure is utilized since there

exist five trading days in a week and therefore considered appropriate cut off for lags.

5.1.5 Dynamic relationship between ETF price and NAV

To test dynamic relationship between ETF price and NAV, Granger causality test is
implemented for this purpose. The Granger causality essentially test whether the NAV
cause the ETF price or vice versa. Granger causality test indicates does the change
in NAV have impact on the ETF price or vice versa and therefore helps to anticipate
pricing deviations in the market depending on the causal relationship. Moreover, the
Granger causality test would indicate are ETFs functioning correctly as the ETF basic
characteristic is to follow an index containing securities. Because of this ETF
characteristic, expectation is that NAV Granger causes ETF price. In other words when
NAV value changes ETF price should change in effect of this. It should noted that
Granger causality test does not indicate magnitude of the causality, only if there exist

causal relationship between NAV and ETF price.

The procedure to test Granger causality is not straightforward since it depends on level
of stationarity in terms of time series. Two approaches are presented in terms of
stationarity to whether time series are stationary at level 1(0) or at first differences 1(1)
respectively. Therefore, first step is to test stationarity with ADF test represented in
equation 9 before proceeding further.

In case of stationary at level 1(0), the traditional form of granger causality test can be
utilized without other tests. Although Granger causality does utilize lags, the optimal
lag length is determined first with VAR model. Optimal lag length is based further on
the BIC value according to VAR (equation 11), where the lowest value represents
optimal lag length. Traditional Granger causality is then utilized, and this test is
presented in chapter 5.1.7. In case of stationary at level I(0) cointegration analysis
procedure in chapter 5.1.6. is not valid and therefore process of determining causality
hereon proceeds from chapter 5.1.7.

In case of stationary at first differences 1(1), cointegration is determined before

implementing Granger causality test. This is because with non-stationary time series
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with common trend traditional Granger causality test can indicate non-causal
relationship between NAV and ETF price in this case. This is possible since non-
stationary variable does not tend to return long-run equilibrium level when random
disruption event occurs. Therefore, traditional Granger causality test can be
misleading in terms of results. Cointegration analysis does indicate if two variables are
cointegrated and therefore indicate Granger causality. In case of cointegration, there
exist at least one directional causality, since one variable can help to predict another
variable. (Owoye, 1995, p. 20). Further, traditional Granger causality test is not utilized
in this case and the other form of ECM Granger causal test is implemented. In case of
stationarity at first differences I(1), cointegration analysis is utilized by using procedure
presented in chapter 5.1.6 and further Granger causality analysis in chapter 5.1.7 is

utilized.

5.1.6 Cointegration analysis

Cointegration does describe long-term relationship between two or more time series.
Specifically, cointegration concept describes the existency of a system that converge
to the long-term equilibrium over time. Therefore, for example mispricing between ETF
price and NAV can observed but eventually the mispricing would settle near to zero in
long run. This is since error correction process eliminate mispricing in long run through
creation and redemption mechanisms (Gozbasi and Erdem, 2012, p. 128). Authors
Gozbasi and Erdem (2012, p.128) argue that when ETF price and NAV are
cointegrated, the mispricing nature is temporary. Cointegration test is implemented to
determine whether there exist cointegration between ETF price and NAV. In other
words, long-term relationship between non-stationary time series. Specifically,
Johanssen cointegration test is utilized to determine cointegration relationship

following example of Jordaan and Eita (2007, p. 4).

Johanssen cointegration procedure

As noted the Johanssen test procedure is utilized to determine cointegration and this
part represent this procedure in detail. Johanssen cointegration test is based on full
information maximum likelihood method, that further utilizes Vector Error Correction

Model (VECM) specification to parametrically amend for autocorrelation and
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endogeneity. As authors Jordaan and Eita (2007, p. 4) describes starting point is to
define vector of x of n independent variables and moreover x can be modelled as

unrestricted VAR as:

Xe = U +Aixt_1+ ...+Akxt_k + &, U ~ IN (0,2) (11)

Where u is intercept, t is time index (day), k is lags (day), A is (n x n) and xis (n x 1),
where (n x n) and (n x 1) are parameter matrixes and ¢ is vector of residuals. Error
term represents the effect of the shocks to dependent variable and the indescribable

changes in term of variables.

Unrestricted VAR model essentially estimates dynamic relationships of linked
dependent variables without precluded restrictions. The VAR model regresses lagged
values of each variables itself and with the other variables. Further the unrestricted
VAR model can be re-defined as Vector Error Correction Model (VECM):

Axy = p+ T1Ax g+ .o+ T 1A _jeqq + Hxe_j + & (12)

Where A is difference operator that are 1(0) and are stationary, u is intercept, I"is -(/ -
At1-...-Ai),(i=1,..,k-1)and lMis - (I - Ai - ... - Ak), where | represents an identity
matrix and A; (i = 1, ..., p) represents coefficient vectors where p denotes lags (day). ¢
is time index (day), k is lag (day), xis (n x 1) matrix of parameters, and ¢ is vector of
residuals. The VECM model I and 7 estimates captures information of long run and
short run of adaptation to changes in x respectively according to Jordaan and Eita
(2007, p. 4).

Since Johanssen cointegration test is sensitive for lag length, lags are defined based
on the VAR model, where optimal lag length is further based on Bayesian Information
Criteria (BIC). Referring methodology of Gozbasi and Erdem (2010, p. 129) lags are
defined by implementing VAR model at level with stationary (1) data. One lag is added
to optimal lag length observed from this model, since as noted the VECM is model is
implemented in first differences. Next step is to implement Granger causality test
presenter in chapter 5.1.7, where same number of lags is utilized as in Johanssen

cointegration analysis, since this test also utilize first differenced time series.
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5.1.7 Granger causality analysis

Referring methodology of Jordaan and Eita (2007, p. 3) as they describe that if series
are I(1) and cointegrated then the simple Granger Causality F-test statistics is not
adequate, since F-statistic is not normally distributed. Therefore, authors Jordaan &
Eita (2007, p.3) suggest that specific Error Correction Model (ECM) in such case
should be utilized. This evidence is supported by author Owoye (1995, p. 21), as he
states that the variables are generated by ECM model. In other words, traditional
Granger causality test is utilized if series are stationary at level 1(0) and specific ECM
Granger causality test is utilized if series are stationary at first differences 1(1) and are
also cointegrated 1(0). Traditional Granger causality test where ETF and NAV are
utilized as variables are presented in equations 13 and 14 according to Jordaan and
Eita (2007, p. 3) and specific ECM Granger causality test in equations 15 and 16 are
presented according to Owoye (1995, p. 21) as:

ETF:=X!_ p1iETFj+ Xi_, p2iNAVe + i (13)
NAV: =3P QiNAV:j+ 3P QaETFei + e (14)
AETF =0+ YP ¢ AETF1j+ YF_ o ANAVL + Sues + €1 (15)
ANAV, = Qo+ ¥P_ QuANAV; j+ YP_ QalAETFei + At + €2 (16)

Where ETF is ETF price, NAV is Net Asset Value, t is time index (day), i is lag of time
index (day), A is difference operator, ¢o and Qo are intercepts, ¢x and Qy are beta
coefficients, y and n are error correction terms, A and 6 are error correction coefficients

and ¢éx is lagged values of error correction terms.

Note: If ETF and NAV are stationary at 1(0), simple Granger causality test according to equations 13 and 14 is applied and If ETF and NAV are
stationary at I(1) and cointegrated 1(0), specified ECM Granger causality test according to equations 15 and 16 is applied.
Note: AETF: and ANAV; adaptation into long term balance is captured by error correction coefficients & and A and short run dynamics of the model

is captured by AETFt.1 and ANAVt.1,
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6 EMPIRICAL STUDY

This chapter presents the data collection process and empirical results. Empirical
results illustrates evidence of mean PDs, mispricing persistency and dynamic
relationship of the ETF price and NAV value. Empirical evidence was obtained with
methodology described in chapter 5.1. Empirical results are reflected in point of view
of arbitrage opportunities and ETF creation and redemption mechanism efficiency.
Moreover, causal relationship between ETF price and NAV and impulse response
function for NAV are presented. Further, results are reflected with previous academic
studies to get insight are the results in line.

6.1 Data collection process

Data is obtained from Thomson Reuters Database. Starting point was to narrow data
to ETFs, which are traded in Turkey, specifically in Borsa Istanbul and dominated in
Turkish Lira (TL). Total of 22 ETFs are traded in Borsa Istanbul, where active ETFs
are limited to 15. Since most active ETFs are established from 2020, it was reasonable
to use also inactive ETFs were data was sufficient. Data includes active and inactive
ETFs that have data from over 5 years from 17 December 2013 up to 1 January 2019,
since newer nor older data is not available for most ETFs. Still sample time frame

represents today’s ETFs market in Borsa Istanbul well.

Data consist variables in daily terms; market value, ETFs market price, NAV, bid price,
ask price, turnover (TL) and volatility (TL). Bid-ask spread is utilized as proxy for
trading costs. ETFs that did not cover data over 90 % in this time frame are removed
from the sample. Some trading days are missing for all ETFs due to holidays or other
reasons and are removed from the sample. Total of trading days left is 1270 and
average yearly trading days is 212 days. Table 4 represents ETFs utilized for this study
with inception dates. More detailed information of ETFs is presented in appendix 1.
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QNB FINANSPORTFOLIO GOLD 28.9.2006 1270
QNB FINANSPORTFOLIO SILVER 11.4.2006 1270
QNB FINANSPORTFOLIO DJIST HSY 5.1.2006 1270
IS PORTFOLIO BIST 30 25.5.2007 1270

FINANS PORTFOLIO BIST 30 SHARES 7.4.2009 1270
FTSE IST BOND 24.10.2007 1270

TURKISH HIGH MARKET VALUE BANKS 24.8.2006 1270

Table 4: ETF information.

Table 5 illustrates descriptive statistics for data. Standard deviation is high for trading
volume that indicate high movements in terms of risk. Also, for ETF price and NAV
standard deviation is high in terms of Liras and this indicate that ETFs trades at very
different prices. Premium/discount (PD) exhibits minor standard deviation, where bid-
ask spread indicates high deviation in terms of Lira. Kurtosis proves that all variables
are leptokurtic in some degree and specifically the market value, PD, bid ask spread
and trading volume variables indicate significant presence of leptokurtic data.
Variables in terms of skewness proves that data is right skewed for all variables,
except for PD where there is significant presence of left skewness. Considering the
kurtosis and skewness none of the variables are normally distributed. Jarque-Bera test
of normal distribution is supporting non-normal distribution since rejection of null

hypothesis of normal distribution for all variables is observed. Moreover, non-

parametric Kolmogorov-Smirnov normal distribution test supports this evidence.

Market value 1735 79.1562 | 12.8600
Price (ETF) 7.5400 | 273.6000 | 54.1231 | 24.6200
NAV 7.5900 | 273.5800 | 54.1208 | 24.6100

1.9948 8890
1.9949 8890

PD 0.0000
Bid-Ask spread | 0.0000 | 108.2500 0.0400
Volatility 0.0502 | 1.0548 0.2462

Trading volume
(TL)

Table 5: Descriptive statistics.

0.0000 39741 1036 | 455.5500 4.5756 8890
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6.2 Empirical results

This chapter illustrates the findings of mispricing, specifically in terms of mean
premiums and mispricing persistency. Moreover, the findings of dynamic relationship
between ETF and NAV is represented in effort to evaluate market movement of ETF
when NAV is moving or vice versa depending on the causal relationship and direction
of causality. Moreover, impulse response function is illustrated further to determine
how ETF price reacts to shocks of NAV price or vice versa depending causal

relationship.

6.2.1 Premiums and discounts

First calculation of PDs is performed and the presented how PDs are distributed in
Borsa Istanbul. It should be noted that during this study negative value indicate
discount and positive indicate premium. Figure 9 illustrates the total premiums
distribution of full sample containing all ETFs PDs in terms of Lira and percentage,
respectively. Left histogram in figure 9 illustrate that the PDs are mainly within -2 to 2
kurus interval as more than 4000 trading days belongs to this interval and over 6 Kurus
PDs are rare. This suggests that the pricing is efficient in terms of ETFs and abnormal
profits are scarce. In terms of percentage, PDs are mainly within interval of -0.5 to 0.5
and PDs beyond that interval are rare. PDs are normally distributed in terms of Lira
and percentage and indicates that creation and redemption mechanism prevent
deviations in terms of mispricing. Histograms for ETFs in terms of Lira and percentage

are presented in appendix 2 and 3, respectively.
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Figure 9: Premiums/discounts distribution in terms of Lira and percentage.

In depth, distribution of PDs are presented in table 6. In terms of Liras, PDs are within
interval of -5 to 5 Kurus in case of 6517 (73.30 %) trading days and indicate that
significant number of trading days belongs to this interval in terms of PDs. Over 8
Kurus PDs is observed by 1215 (13.67 %) trading days. Authors Kayali and Ozkan
(2012, pp. 156-160) state in their study concerning Non-Financial Istanbul 20 (NFIST)
ETF that PDs are within 0 to 1 Kurus interval in case of 760 (63.92 %) trading days
and only 80 (6.70 %) trading days experienced over 6 Kurus mispricing. Similar results
are observed by Kayali (2007b, p. 20) for Dow Jones Istanbul (DJIST) 20 ETF as PDs
are within -2 to 2 Kurus interval in case of 162 (67.22 %) trading days.

In terms of percentage, 8644 (95.67 %) trading days observe PDs that are within -0.5
% to 0.5 % interval and therefore almost all trading days in terms of PDs belongs to
this interval. Over 1.5 % PDs are rare as 25 (0.28 %) trading days observes this
magnitude PDs. Similar results is observed by Kayali (2007a, p. 76) who observe low
PD deviations for Dow Jones Istanbul (DJIST) 20 ETF as PDs are within -0.2 % to
0.2% interval in case of 134 (55.60 %) trading days. Similarly, authors Kayali and
Ozkan (2012, p. 159) in their study of Non-Financial Istanbul 20 (NFIST) ETF observed
that PDs are within -0.1 to 0.1 % interval in case of 780 (65.60 %) trading days.

Result indicate that previous academic studies are line with this study as trading days

that observed high magnitude PDs in terms of Liras and percentages are rare and
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generally magnitude of PDs is low. Therefore, results suggest that creation and
redemption mechanism of ETFs is functioning correctly, and arbitrage opportunities
are rare. Moreover, the transaction costs decreases possible arbitrage opportunities

further or remove it.

PDs distribution in terms of Liras and percentage
PD in Liras N PD in percentage N
-0.08 > 522 (5.87 %) -1-5> 8(0.09 %)
-0.05 - -0.08 466 (5.24 %) -1.0--15 28(0.31 %)
-0.02 - -0.05 1068 (12.01 %) -0.5--1.0 138 (1.55 %)
0.00 - -0.02 1388 (15.61 %) 0.0--0.5 3270 (36.78 %)
0.00 1045 (11.75 %) 0.0 1045 (11.75 %)
0.00 - 0.02 1593 (17.92 %) 0.0-0.5 4191 (47.14 %)
0.02- 0.05 1423 (16.01 %) 0.5-1.0 156 (1.75 %)
0.05- 0.08 692 (7.78 %) 1.0 -1.5 37 (0.42 %)
0.08 < 693 (7.80 %) 1.5< 17 (0.19 %)
Total 8890 (100 %) Total 8890 (100 %)

Table 6: Premiums/discounts table in terms of Lira and percentage.

6.2.2 T-test of mean premiums and discounts

In theory mispricing should not be observed, at least in significant magnitude. The
mispricing should be close to zero, because APs should eliminate arbitrage
opportunity that mispricing represents by redeeming or creating ETFs. This causes
number of ETFs adjust according to demand and settle the price level back to NAV
level. There is no academic support or guidelines that what mispricing magnitude is
considered as significant mispricing. Although it can be thought that over 10 Kurus
mispricing in average is significant level of mispricing, since mispricing should be very
close to zero. This level mispricing might offer arbitrage opportunities when buying
significant number of ETFs. Moreover, it would indicate that creation and redemption
mechanism is not efficient since the mispricing magnitude deviates significantly from

Zero.

PDs for ETFs in terms of Lira are presented in table 7. In terms of minimum mispricing,
discounts are not over one lira, except for Finansportfolio BIST 30 and FTSE Istanbul
bond ETFs, where discount of -1.22 and -46.58 are observed, respectively. In terms
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of maximum mispricing, premiums are less than one lira for all ETFs except for FTSE
Istanbul bond ETF where premium of 7.95 Lira is observed. The FTSE Istanbul bond
ETF indicate high premium and discount in terms of minimum and maximum
mispricing. Mispricing deviation is varying between ETFs but standard deviation in
general is low, indicating low mispricing fluctuations and suggest that creation and
redemption mechanism of ETFs is efficient. Exception is FTSE Istanbul bond ETF
where standard deviation of 1.39 Lira is moderately high.

There is variation between ETFs in terms of mean PDs, for example highest discount
of -1,26 Kurus is observed for FTSE Istanbul bond ETF and highest premium of 0,77
Kurus is observed for Turkish high market value banks ETF. But it should be noted
that the magnitude of premiums are generally low. Moreover, considering the
transaction costs that bid-ask spread present, any mean PDs are diminished by these

costs.

In terms of total average of PDs, minimum mispricing indicate discount of 7.08 Liras
and maximum mispricing indicate premium of 1.50 Liras. In terms of standard
deviation, deviation of 0.24 Lira indicate some mispricing fluctuation. Total average
premium of 0,23 Kurus suggest that magnitude of premium is low. Similar result in
terms of average premium observed by Bas and Sarioglu (2015, pp. 20-34) in their
study of 16 ETFs as they observed average premium of 0,004 Kurus. Further, authors
Kayali and Ozkan (2012, pp. 156-160) in their study of Non-Financial Istanbul (NFIST)
ETF in Borsa Istanbul, revealed average premium of 2,4 Kurus is observed. Other
studies in Borsa Istanbul shows also minor premiums, for example in Gorbasi and
Erdem (2010, pp. 119-142) study of Islamic Dow Jones Istanbul (DJIM) ETF mean
premium of 3,4 Kurus was observed. In economic sense mean PDs are not significant
and the trading costs are removing any arbitrage opportunities. Trading costs are
varying from 0.02 to 1.02 Liras depending on ETF and total average trading cost is
0.34 Lira.

In terms of t-test p-value in table 7 represent significance of mean PD. One sample t-
test indicate that mean PDs are significant for all ETFs in terms of Liras. Further, total
average premium is significantly different from zero as null hypothesis cannot be

accepted. In other words, rejecting null hypothesis of mean zero. In the brackets are
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the p-values of accepting null hypothesis, meaning that mean PD is not different from
zero cannot be accepted at 1, 5 or 10 percent significance level respectively.
Therefore, all mean PDs of ETFs and total average premium are significantly different
from zero in terms of statistics. Similar results in terms of t-test in Borsa Istanbul was
observed by Kayali (2007b, pp. 15-23) and Kayali and Ozkan (2012, pp. 156-160) with
non-Financial Istanbul (NFIST) 20 and Dow Jones Istanbul (DJIST) 20 respectively,
where t-test indicated that average premium is different from zero at 1 % significant
level. Conclusion is that mean PDs are statistically significant but now economically
significant, indicating that creation and redemption mechanism of ETFs is efficient.
Therefore, some arbitrage opportunities might exist but when taking into account the
transaction costs the arbitrage opportunities are very limited.

Note: * represent significant at 1% significance level. P-value of accepting null hypothesis of mean is not different from zero is in brackets. In other
words, H=0. Cannot accept null hypothesis of mean is not different from zero is represented as a.
Note: BA = bid-ask spread, works as proxy for transaction costs.

Note: t = D/y/ZD? — (ED)2/N)/N(N — 1).

PDs in terms of Lira

ETF Min Max Mean Median STD T-value P-value | BA mean N
QNB
FINANSPORTFOLIO | -0.5600 | 0.1700 | 0.00062 | 0.0000 | 0.0346 | 0.7142 | (0.2376) | 0.0180 1270
GOLD
QNB
FINANSPORTFOLIO | -0.2600 | 0.7200 | 0.0055* | 0.0000 | 0.0399 | 4.9215 0.0000 0.0373 1270
SILVER
QNB
FINANSPORTFOLIO | -0.3600 | 0.3700 | 0.00062 | 0.0000 | 0.0548 | 0.4507 | (0.3261) | -0.0769 1270
DJIST HSY
IS PORTFOLIO
BIST 30
FINANS
PORTFOLIO BIST -1.2200 | 0.3500 | 0.0063* | 0.0100 | 0.0798 | 2.8031 0.0026 0.1415 1270

30 SHARES
-0.3241 | (0.6271) 1270

-0.3900 | 0.6000 | 0.0076* | 0.0100 | 0.0679 | 3.9653 | 0.0000 | 1.0132 1270

FTSE IST BOND

TURKISH HIGH

MARKET VALUE 7.3921 0.0000 0.0625 1270
BANKS

Average 0.4054 | (0.3426) | 0.3386 | 1270

Table 7: Premiums/discounts descriptive in terms of Lira.

Next table 8 represents PDs in terms of percentage. The discount vary from -1.48 %
to -19.56 % between ETFs in terms of minimum mispricing, where lowest discount of
1.48 % and highest discount of 19.56 % observed for gnb finansportfolio DJIST HSY
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and FTSE IST bond ETFs respectively. Maximum mispricing is varying, and premium
is 0.79 % to 8.77 % depending on ETF, where lowest premium of 0.79 % and highest
premium of 8.77 is observed for finansportfolio BIST 30 shares and FTSE IST bond
ETFs respectively. Mispricing deviation is rather low as standard deviation is under
0.60 percent on for all ETFs, indicating low mispricing fluctuations and suggest that
creation and redemption mechanism is efficient. The mean PDs of ETFs are stable
and around zero, the highest discount is not much under zero and highest premium is
0.05 percentage. Highest discount and lowest discount is observed for FTSE IST bond

and Turkish high market value banks ETFs, respectively .

In terms of total average PDs, minimum mispricing indicate discount of -4.60 % and
maximum mispricing indicate premium of 3.06 %. In terms of standard deviation,
deviation of 0.32 % approximately indicate minor mispricing fluctuations. Total
average mean premium in terms of percentage is low as the average premium is 0.02
% approximately. Similar results are observed by Kayali (2007a, pp. 72-78) who
observed mean discount of -0,11 % approximately for Dow Jones Istanbul (DJIST) 20
ETF. Authors Kayali and Ozkan (2012, p. 158) observed also minor mean mispricing
of 0.20 % approximately for Non-Financial Istanbul 20 (NFIST) ETF. In economic
mean PDs are not significant and when considering transaction costs, the cost will
remove any arbitrage opportunities. Trading costs vary from 0.15 % to 3.26 %

depending on ETF and total average trading cost is 0.73 %.

Again, the p-values in table 8 represents significance of mean PDs in terms of t-test.
T-test results indicates that all ETFs mean PDs are significantly different from zero,
except finansportfolio BIST 30 shares ETF. As noted previously, the brackets
represents p-value of accepting null hypothesis that mean is not different from zero.
Null hypothesis is not accepted with 1, 5 or 10 % significant level in any ETF, except
finansportfolio BIST 30 shares ETF. The null hypothesis is accepted with 5%
significant level for finansportfolio BIST 30 ETF, meaning that mean premium is not
significantly different from zero. Moreover, average mean premium is significant
different from zero at 1% significance level. There exist significant mean PDs
statistically for all ETFs except for finansportfolio BIST 30 ETF and for average mean
but the level of these PDs are not economically significant. Kayali and Ozkan (2012,

pp. 158-159) also found evidence that premiums/discounts are statistically significant
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for Non-Financial Istanbul 20 (NFIST) ETF. Conclusion is again that mean PDs are
statistically significant but now economically significant, indicating that creation and
redemption mechanism of ETFs is efficient. Therefore, some arbitrage opportunities
might exist but when taking into account the transaction costs the arbitrage

opportunities are very limited.

Note: * and ** represents significant at 1% and 5% significance levels respectively. P-value of accepting null hypothesis of mean is not different
from zero is in brackets. In other words, H=0. Cannot accept null hypothesis of mean is not different from zero is represented as a.
Note: BA = bid-ask spread, works as proxy for trading costs.

Note: t = D/\/=D? — ((ZD)%/N)/N(N — 1).

PDs in terms of percentage
ETF Min Max Mean Median STD T-value P-value | BA mean N
QNB
FINANSPORTFOYLIO | -3.8674 | 1.5424 | -0.00132 | 0.0000 | 0.2806 | -0.1601 | (0.5636) | 0.1494 1270
GOLD
QNB
FINANSPORTFOLIO | -1.4862 | 8.7698 | 0.0427* | 0.0000 | 0.3957 | 3.8498 0.0000 0.3036 1270
SILVER
QNB
FINANSPORTFOLIO | -1.4839 | 1.1661 | -0.00332 | 0.0000 | 0.1955 | -0.5939 | (0.7237) | 0.2495 1270
DJIST HSY
IS PORTFOLIO BIST
20 -1.7341 | 2.4155 | 0.0285* | 0.0307 | 0.2893 | 3.5701 0.0002 -E
FINANS PORTFOLIO -
-2.5837 | 0.7892 0.0256 | 0.1901 | 1.9027 | (0.0287) | 0.2934 1270
BIST 30 SHARES 0.0101**
FTSE IST BOND -0.2035 | (0.5806) | 0.4018 1270
TURKISH HIGH
MARKET VALUE 6.7396 0.0000 0.4359 1270
BANKS
Average 5.0313 0.0000 0.7270 1270

Table 8: Premiums/discounts in terms of percentage.

6.2.3 Regression analysis

Regression analysis is implemented to see how close NAV and ETF price each other
are. The results of the regression analysis are illustrated in table 9. The intercept is
significant at 1% significance level in cases of qnb finansportfoy silver, gnb
finansportfolio DIST and finans portfolio BIST 30 ETFs. Other ETFs in terms of
intercepts are not significant at any significance level, except gnb finansportfolio gold
ETF intercept is significant at 10 % significant level. As table 9 indicate the coefficient

value for all ETF price is very close to one, thus indicating pricing efficiency at 1%
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significant level. For example, in case of qnb finansportfolio gold ETF when NAV
moves one unit the ETF price moves same direction 1.006 unit. Although magnitude
of PDs cannot be observed from coefficients according to Kayali (2007b, p. 19).
Further when the coefficient is above unity it means premium and vice versa means
discount. Premium is observed for all ETFs series respect to NAV, except for gnb
finansportfolio DJIST HSY, is finansportfolio BIST 30 and FTSE Istanbul bond ETFs,
where minor discount is observed. Similar approach by Kayali (2007b, pp. 15-23)
study of Dow Jones Istanbul (DJIST) 20 ETF indicate that ETF price beta coefficient
is below NAV and resulting discount. Moreover, Kayali (2007b, 19) state that there is
close relationship between ETF and NAV.

As regression model does have only one independent variable, the square root of R2
illustrates the correlation between NAV and ETF according to Kumar (2018, p. 31) and
Kayali (2007b, p. 19). Square root of R that is unity or very close to it presents close
relationship between NAV and ETF. These results indicate that ETF prices follows
closely NAV and are correctly priced in long run. Therefore, indicate that arbitrage
opportunities might exist, and that creation and redemption mechanism of ETFs is

efficient.

Note: * and ** represents significant at 1% and 10% significance levels respectively.
Note: NAV:= a + B1ETF; + &

Regression analysis results

ETF Variables | Coefficient SE t-stat p-value R2
QNB FINANSPORTFOLIO Intercept -0.0060*** 0.0034 -1.7573 0.0791

GOLD ETF price 0.0003 | 3659.9 0.0000 | 1.000
QNB FINANSPORTFOLIO Intercept 0.0048 | -2.905 0.0007
SILVER ETF price 0.0004 | 2553.1 0.0000 | 1.000
QNB FINANSPORTFOLIO Intercept 0.0084 | -6.7963 0.0000
DJIST HSY ETF price 0.0003 | 3483.9 0.0000 | 1.000

0.0104 0.8054 0.4208
0.0004 2717.2 0.0000 1.000
0.1206 | -5.9041 0.0000
0.0003 3518.2 0.0000 1.000
0.4817 1.2078 0.2273
0.0020 503.84 0.0000 | 0.9950
0.0067 | -0.7317 0.4652
0.0005 2162.8 0.0000 1.0000

Intercept
ETF price
FINANS PORTFOLIO BIST 30 Intercept
SHARES ETF price

Intercept
ETF price
TURKISH HIGH MARKET Intercept
VALUE BANKS ETF price

IS PORTFOLIO BIST 30

FTSE IST BOND

Table 9: Regression analysis results.
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6.2.4 Mispricing persistency

Mispricing persistency is another key focus of this study as it describes arbitrage
opportunities. More persistent ETF mispricing allows arbitrageurs take advantage of
this by utilizing long or short positions in the market. To determine mispricing
persistency, autoregressive (AR) model is implemented with lagged values unknown.
Because AR model requires stationary data, therefore PD time series is tested for unit
root with ADF and PP unit root tests. Results are presented in table 10. Both tests are
rejecting unit root at 1% significance level. Therefore, all PD time series of ETFs are
stationary. Moreover, graphical observation shows that ETFs’ PD time series are
stationary. Graphical presentation of stationary in terms of ETFs’ PD time series are

presented in appendix 4.

Note: * represent significance at 1% significance level.
Note: Hypothesis value of 1 = reject unit root and 0 = failure of reject unit root.

ADF and PP unit root test results
ETF ADF h-value P-value PP h-value P-value
QNB FINANSPORTFOLIO GOLD 1 0.0010* 1 0.0010 *
QNB FINANSPORTFOY SILVER 1 0.0010* 1 0.0010*
QNB FINANSPORTFOLIO DJIST HSY 1 0.0010* 1 0.0010*
IS PORTFOLIO BIST 30 1 0.0010* 1 0.0010*
FINANS PORTFOLIO BIST 30 SHARES 1 0.0010* 1 0.0010*
FTSE IST BOND 1 0.0010* 1 0.0010*
TURKISH HIGH MARKET VALUE BANKS 1 0.0010* 1 0.0010*

Table 10: ADF and KPSS unit root test results.

AR model can be utilized based on the unit root test and the AR modelling result are
represented in table 11. The procedure of AR modelling is utilized in a way that lags
are added until next lag becomes insignificance following methodology of Charteris
(2013, p. 22). The 5% significance level is utilized as cut of in this sense. 5%
significance level presents typically utilized significance level in financial field.
Moreover, lags up to five day are utilized as cut of point, because it represents full
trading week, and it is unanticipated that persistency last over five days. Author
Charteris (2013, p. 22) also describes that the intercept coefficient value represents
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mean PD of the ETF. Moreover, the PD magnitude is not possible to observe for

lagged values as the coefficient does not describe the premium or discount magnitude.

Referring to author Charteris (2013, p. 20) the premium persistency over one day is
considered pricing inefficiency as investor can take advantage of it and make profit.
The one day in sense of inefficiency is defined cut of point by Charteris (2013, p. 22),
because the creation and redemption of ETFs is occurring only after market closes.
But in other hand Kayali (2007b, p. 22) state that premium persistency up to two day
does mean sensible pricing efficiency. This is eventually supported by findings of
Charteris (2013, p. 22) as she states that two-day persistency in pricing deviation does
provide only limited arbitrage opportunities through creation and redemption of ETFs.

As previously noted, the intercept indicate PD magnitude. Qnb finansportfolio gold
ETF intercept value indicate premium of 0.03 kurus that is not statistically significant
at any significant level. The premium persistency in other hand is persistent up to 5
days with significance level of 1%, where fifth day is significant at 5% level. As noted,
the five days is utilized as cut off if 5% significance level is not observed as cut off.
Qnb finansportfolio silver ETF intercept indicate premium of 0.35 kurus at 1%
significant level and persistency of premiums last up to five days, where four days are
significant at 1% level. Finansportfolio DJIST HSY ETF intercept indicate that premium
of 0.03 Kurus is not significance. Premium persistency last up to four days, where
three days are significance at 1% level. The fourth day shows premium persistency at
10 significant level but is considered insignificant since 5% level is utilized as cut off

level.

IS portfolio BIST 30 ETF intercept does indicate premium of 0.74 kurus with
significance level of 1% and the premium persistency is shortest from all ETFs, as
premium persistency does last up to one day. In other words, mispricing persistency
disappears within one day. The one day premium persistency indicate high pricing
efficiency. Finansportfolio BIST 30 shares ETF intercept indicate premium of 0.37
kurus that is not significance at any level of significance. The premium persistency last
up to three days, where two days are significant at 1% level. The fourth day shows
significance at 1 % level but as noted, 5% significance level is defined as cut of and

therefore lags after three days is not taken into account.

71



The FTSE ist bond ETF intercept indicate discount of 1.07 kurus, which is insignificant
with all significance level, respectively. FTSE IST bond ETF premium persistency last
up to two days where first day is significant at 1% level and therefore indicate high
pricing efficiency. Lastly Turkish high market value banks ETF intercept indicate
premium of 0.34 kurus at 1% significance level, meaning that premium is significant.
Premium persistency last up to five days, where five days are significant at 1% level.
Therefore, meaning that 5 day lag is utilized as cut off level. This indicate that PD

persistency last over one trading week and therefore pricing is not efficient.

Note: *, ** and *** represents significance at 1%, 5% and 10% significance levels respectively.
Note: PDt = ¢1PDt-1. . .. .. + OXPDt-x + gt.
Autoregressive modelling results
ETF a B1 B2 B3 B4
QNB
0.0003 0.1232* 0.1711* 0.0461* 0.0939*
FINANSPORTFOLIO
(0.7888) (0.0000) (0.0000) (0.0000) (0.0000)
GOLD
QNB FINANSPORFOLIO 0.1194* 0.0626* 0.0837* 0.1044*
SILVER (0.0000) (0.0000) (0.0000) (0.0000)
QNB 0.1243*
0.0003 0.2186* 0.1327*
FINANSPORTFOLIO (0.0000)
(0.8301) (0.0000) (0.0000)
DJIST HSY
IS PORTFOLIO BIST 30
FINANSPORTFOLIO 0.0037 0.1348* 0.0897* 0.1582*
BIST 30 SHARES (0.1405) (0.0000) (0.0015) (0.0000)
-0.0107 0.1760*
FTSE IST BOND
(0.9417) (0.0000)
TURKISH HIGH MARKET 0.1557* 0.1316* 0.1066* 0.0793***
VALUE BANKS (0.0000) (0.0000) (0.0000) (0.0008)

Table 11: AR model results.

The AR modelling results indicate that average PDs are minor and only three ETFs
shows statistical significance in this sense. This is in line with previous low magnitude
PDs indicated by t-tests, where PDs did not exceed 1.3 Kurus. The three significant
PDs that AR model illustrated are not economically significant and when considering
trading costs, the arbitrage opportunities does not exist. Further is noted that
mispricing lasts from one day up to five days depending on ETF and there is

considerable variation of mispricing persistency between ETFs.

72



Previous study Borsa Istanbul by Kayali (2007b, 20) related to Dow Jones Istanbul 20
(DJIST) ETF, found evidence that persistency disappear within two days. Because
tested ETF in Kayali's (2007b) study is different and not included in this study,
comparison cannot be performed in terms of mispricing persistency. But some
conclusion can be drawn from this result. That is mispricing persistency belongs to

interval of one to five days indicating some degree similarity in results.

In terms of average mispricing, persistency does not last over 3.6 days i.e. over four
days. There can be drawn conclusion that premium persistency exist in terms of
persistency, and arbitrage possibilities do exist and further the market is not efficient.
This is not other hand line with Kayali (2007b, 14) since in his study it is noted that
Dow Jones Istanbul 20 (DJIST) ETF is efficient. But it should be noted that in this study
other factors such as transaction costs are also taken into account before stating

efficiency.

6.2.5 Dynamic relationship between ETF price and NAV value

As noted out in chapter 5.1.5, process of testing dynamic relationship with Granger
causality test is dependent on the level of stationary of time series i.e. is unit root
present. To test stationary the ADF test and moreover Philips Perron (PP) tests of unit
root are utilized for both ETF and NAV price series, respectively. The ADF and PP unit
root tests prove that none of the time series contains unit roots as the tests fails to
accept null hypothesis of unit root. In other words, ETF and NAV time series are
stationary at level I(0). Results of ADF and PP unit root tests are shown in appendix
5. Graphical observation in other hand indicate unit root process, but since statistical
analysis is reliable, it is confident to state that unit root does not exist, and ETF and
NAYV time series are stationary. Graphical illustration of ETF and NAV time series are

presented in appendix 6.

Since ETF and NAV time series are stationary at level 1(0), next optimal length of lags
for Granger causality test is determined. To determine optimal lag length VAR model
is utilized for this purpose. The lag length is based on BIC value, where lowest value
indicate optimal lag length. Optimal lag length based on the VAR and moreover BIC

for ETFs are presented in appendix 7.
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Next step is to determine whether NAV Granger causes ETF price and vice versa. For
this purpose, traditional Granger causality test is utilized. The results of Granger
causality test are presented in table 12. Lags are defined according on BIC values as
previously noted. Null hypothesis under Granger causality test is that x does not
Granger cause y, where these variables are in this case ETF price and NAV value.
For example, if Granger causality is utilized as that ETF Granger causes NAV, the null
hypothesis is that ETF do not granger cause NAV. Acceptance of null hypothesis is

indicated by value of 0 and rejection of null hypothesis with value of 1.

Table 12 indicate that all ETF price and NAV have at least unidirectional causal
relationship. With all ETFs, the causal direction is NAV to ETF as expected as null
hypothesis that NAV Granger does not Granger causes ETF price is rejected at 1%
significance level. In other words, NAV value Granger causes ETF price in case of all
ETFs. Granger causality test of null hypothesis that ETF price does not Granger cause
NAV other hand is confirmed for major number of ETFs, since rejection of null
hypothesis cannot be confirmed. Two ETFs namely gnb finansportfolio gold and FTSE
IST bond ETFs other hand indicate rejection of null hypothesis of ETF price does not
Granger cause NAV value at 1% and 5% significance levels, respectively.

These results indicate that at least unidirectional causality that NAV Granger causes
ETF is observed for all ETFs. This indicate that changes in NAV value should have
impact on ETF price and ETF price should react to it and change also. Therefore,
indicate that basic function of ETF is functioning correctly. In other words, ETFs follows
index that contains securities. Although should be noted that contradicting results was
observed in terms of ETF basic function in case of two ETFs. This is since, bidirectional
causality is observed, that also ETF price granger causes NAV namely with gnb
finansportfolio gold and FTSE IST bond ETFs. When considering overall results,
excluding two ETFs mentioned, results of are in line with study of Dow Jones DJIM
Turkey ETF by Gozbasi and Erdem (2010, 134). They observed that NAV Granger
causes ETF price. In other words, unidirectional causality was found. Moreover, they
did not find evidence that ETF price Granger causes NAV. Meaning that bidirectional
causality is not observed. Conclusion that ETFs are working correctly as major number

of ETFs indicate causality running from NAV value to ETF price
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Note:. * and ** represents significance at 1% and 5% significance level respectively.
Note: Acceptance of null hypothesis that x does not Granger cause y is indicated with value of H=0 and rejection with value of H=1.
Note: If c-value (critical value) is greater than statistics value it means that H=0 and vice versa H=1

Note: ETFt = 3P ,1iETFt -j + ,2iINAVt-i + pt and NAVt = Y2 Q1iNAVt - + ¥P  Q2iETFt-i + nt.

QNB FINANSPORTFOLIO GOLD
104.89 5.9915
ETF<=NAV 0.2447 1.3531 3.8415
QNB FINANSPORTFOLIO SILVER
22.439 3.8415
QNB FINANSPORTFOLIO DJIST ETF<=NAV 0.4086 1.79 5.9915
ETF<=NAV 0.4375 0.6029 3.8415
IS PORTFOLIO BIST 30
52.729 3.8415
SHARES 23.074 3.8415
52117 3.8415
FTSE IST BOND
478.28 3.8415
TURKISH HIGH MARKET VALUE ETF<=NAV — 0.2741 2.5888 5.9915
BANKS 13.174 5.9915 2

Table 12: Granger causality test results.

Since the NAV granger cause ETF, it is expected that ETF price will move close to
NAV over time when shock to NAV value is given at time zero. Also, the ETF price
fluctuation from NAV is observed through impulse response function. Impulse
response function is based on the VAR model at level since time series of ETF price
and NAV are stationary at level 1(0). Moreover, lags are based on the BIC value as
previously noted. The shocks for NAVs at time zero according to ETFs are represented

in figure 10.

Result indicate that gnb finansportfolio gold ETF price rise immediately relative to NAV
and premium over 3 Kurus is observed. Further ETF price sharply decline below NAV
as discount of 1 Kurus is observed and then ETF price moves close to NAV. Qnb
finansportfolio silver ETF indicate that ETF price rise immediately relative to NAV and
premium of 3 Kurus is observed, then ETF price decays slowly towards NAV. Similarly,
gnb finansportfolio DJIST HSY ETF price rise immediately relative to NAV and
premium of 7 Kurus is observed, then ETF price decays slowly towards NAV.
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IS portfolio BIST 30 ETF price movement is similar as ETF price rise immediately
relative to NAV and premium over 7 Kurus is observed, then ETF price decays slowly
towards NAV. Similarly, finansportfolio BIST 30 shares ETF price rise immediately
relative to NAV and premium over 8 Kurus is observed, then ETF price declines slowly
towards NAV value. Similarly, FTSE IST bond ETF price rise immediately relative to
NAV and premium 80 Kurus is observed, then ETF price decays slowly towards NAV.
Lastly, Turkish high market value banks ETF price immediately rises and premium

over 4 Kurus is observed, then ETF price decays sharply towards NAV.

Irf of gnb gold etf pd when nav is shocked Irf of qnb silver etf pd when nav is shocked Irf of qnb djist hsy etf pd when nav is shocked
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Figure 10: Impact of shock to NAV at time zero on ETF price.

The results indicate that ETFs price move immediately relative to NAV when NAV is
shocked at time zero. Magnitude of premium does not rise over 8 Kurus in any case,
exception is the Turkish high market value banks ETF, where 80 Kurus level is
reached. After this rapid increase ETFs price slowly moves towards NAV. Exception
is the gnb finansportfolio gold ETF, where ETF price sharply decreases and then
moves towards NAV. This indicate that ETF price tend to follow NAV value over time
and ETF price moves close to NAV eventually. Therefore, conclusion can be made

that ETFs are functioning correctly in terms of ETF basic function.
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7 CONCLUSIONS

This study provided interesting evidence of mispricing of ETFs in Borsa Istanbul and
moreover this study process taught much about ETF market in Borsa Istanbul. This
study focused several areas of mispricing and research questions about mispricing
and market efficiency did arise during this study. First question that arise during this
study is regarding of previous academic studies in terms of ETFs mispricing in Borsa
Istanbul. Previous academic studies in Borsa Istanbul related to ETFs mispricing
indicate that there is evidence of mispricing of ETFs in Borsa Istanbul in terms of
statistical significance.

Second question arise during this study regarding empirical evidence of ETFs
mispricing in Borsa Istanbul. Based on the empirical evidence there exist mispricing
regarding ETFs in Borsa Istanbul. Further, this study indicated that mean PDs are
significantly different from zero in terms of Liras. Mean PDs vary from -1.26 to 0.77
Kurus depending on ETF. Total average premium is 0,23 Kurus and is significantly
different from zero. In terms of percentage mean PDs are significantly different from
zero and PDs vary from -1.3 % to 5.48 % depending to ETF. Total average premium
in terms of percentage is 1.83 percent and significantly different from zero. This study
also revealed through linear regression analysis that PDs exist in terms of ETF prices

relative to NAVs and further that ETF price is close to NAV during observed time frame.

Third question arise regarding empirical evidence of mispricing persistency in Borsa
Istanbul at daily level. Empirical evidence indicate that mispricing persistency last from
to five trading days depending on ETF. In terms of average mispricing persistency,
persistency last up to four trading days approximately and this evidence indicate that

mispricing persistency is statistically significant.

Fourth question arise regrading is creation and redemption mechanism of ETFs
efficient. This factor illustrate does AP respond to mispricing effectively by creating or
redeeming ETF shares. The result are contradicting, since mean PD analysis indicate
pricing efficiency in terms of creation and redemption mechanism, where mispricing
persistency indicate inefficiency. Meaning that mispricing magnitude is low and

therefore creation and redemption mechanism is efficient. In other hand average
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mispricing persistency can last up to four trading days and therefore AP do not react
efficiently to mispricing. Although mispricing persistency is significant magnitude of
PDs is low, hence arbitrage opportunities are very limited.

Fifth and last question arise regarding empirical evidence of causal relationship
between ETF price and NAV and direction of causality. There exist empirical evidence
of causal relationship between ETF price and NAV. Further, causal relationship
between ETF and NAV indicated that NAV Granger causes ETF price in case of every
ETF. Meaning that change in NAV price cause ETF price change. Moreover,
bidirectional causality exist with namely gnb finansportfolio gold and FTSE ist bond
ETFs. Meaning that ETF Granger cause NAV and vice versa. Moreover, shocks to
NAV indicate that ETF price tend to rise immediately and over time moves towards
NAV. This indicate that ETF price tend to follow NAV price over time as ETFs should.

Lastly, hypotheses were developed during this study to get insight whether market is
efficient in Borsa Istanbul regarding ETF market segment. Considering previous
evidence, null hypothesis of ETF market efficiency in Borsa Istanbul is accepted.
Meaning that ETF market is efficient regarding Borsa Istanbul. This study revealed
that mispricing exist in Borsa Istanbul regarding ETFs and that mispricing persistency
is significant but since magnitude of mispricing is low, mispricing is not economically
significant. Meaning that arbitrage opportunities are very limited and further not exist
when considering transaction costs and other cost associated with trading. Hence ETF
pricing is efficient, and creation and redemption mechanism is functioning correctly.
Moreover, ETFs price tend to follow to NAV in long run and supports the fact that ETFs

market if efficient.

7.1 Discussion and further research topic proposal

This study gave insight of current state of ETF market in Borsa Istanbul and moreover
pricing efficiency of ETFs. As any study, this study had drawbacks that had significant
impact on this study. Major drawback was data, because only seven ETFs were
utilized, since unfortunately sufficient data was not found with resources available at
the time writing this thesis. Also, longer time frame would give better insight of ETFs

mispricing in Borsa Istanbul. Lack of data forced to include also inactive ETFs, which

78



first was not intended. If only active ETFs would be included, then number of ETFs
would be very limited. Further, this number of ETFs would not describe current
situation of ETFs mispricing in Borsa Istanbul properly. Moreover, different type of

ETFs would be excluded in this case from the study.

Not only this study had drawbacks, but also successful research was accomplished.
In terms of methodology this study was successful since the methods utilized to
determine ETFs mispricing, mispricing persistency and causal relationship between
ETF price and NAV are correctly selected. Moreover, methods utilized in previous
academic studies gave credibility of these choices. These methods provided useful
evidence about ETF mispricing namely in Borsa Istanbul. This study was an instructive
journey and taught how things in research do not go as intended. Many obstacles were
encountered, and these situations are the true learning processes, where previously
learned things were assessed. Special thanks belong to LUT university staff and

especially to Professor Mikael Collan who provided guidance during this study.

Should be noted that as a student time resources were restricted, and more areas
could be further studied. Further, with more study resources these areas could be
studied in deeper manner. Further studies could focus on determinants that effect on
ETF mispricing in Borsa Istanbul. This study would need research on determinants
and previous academic studies related to this topic in effort to provide insight what
determinants should be tested. This would help to evaluate what determinants causes
movements in ETFs prices and further investors could take advantage of this
information. Another area of further research should focus on tracking errors of ETFs
in Borsa Istanbul in effort to gain insight how well ETFs track NAV. This is separate
area from mispricing in terms of ETFs as noted in this study and this area focuses on
returns of ETFs and NAVs and moreover how closely ETF returns are respect to NAV
returns. Tracking error helps to evaluate not only how close ETFs returns are respect

to NAV returns but also risk characteristics of ETFs relative to benchmark index.
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APPENDICES

Appendix 1: ETF information.

QNB FINANSPORTFOY GOLD ETF 41239F TRYFNBKO00055
QNB FINANSPORTFOY SILVER ETF 35681T TRYFNBKO00030
QNB FINANSPORTFOY DJIST HSY ETF 32655T TRMCU1WWWWW3
IS PORTFOLIO BIST 30 ETF 50672V TRYISMDO00035
FINANS PORTFOLIO BIST 30 SHARES ETF 67365F TRYFNBKO00170
FTSE IST BOND B TYPE ETF 89429F TRYFNBKO00097
'II;L_IJ_::?KISH HIGH MARKET VALUE BANKS A TYPE 411475 TRYFNBK00048
Appendix 2: PD histogram of ETFs in terms of Lira.
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Appendix 3: PD histogram of ETFs in terms of percentage.
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Appendix 4: PD time series plots.
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Appendix 5: ADF and PP unit root test results.

NAV 0.9784

QNB FINANSPORTFOLIO
GOLD

0.9816
QNB FINANSPORTFOLIO 0.8977
SILVER 0.9057
QNB FINANSPORTFOLIO 0.8082
DJIST HSY

0.8120

0.8224
IS PORTFOLIO BIST 30
0.8263

FINANSPORTFOLIO BIST 0.8185

30 SHARES 0.8197

0.9616
FTSE IST BOND
0.8589

TURKISH HIGH MARKET 0.5208

VALUE BANKS 0.5263

Note: Hypothesis value of 0 = unit root exist and H=1 unit root does not exist.

Appendix 6: ETF and NAV time series plots.
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Appendix 7: VAR optimal lag based on BIC.

QNB FINANSPORTFOLIO GOLD

QNB FINANSPORTFOLIO SILVER

QNB FINANSPORTFOLIO DJIST HSY

IS PORTFOLIO BIST 30

FINANSPORTFOLIO BIST 30 SHARES

FTSE IST BOND

TURKISH HIGH MARKET VALUE BANKS

-3.8021

-3.7934

Note: Values represents BIC and * represents lowest value, hence optimal lag.
Note: VAR (x), where x= lags.

Note: VAR = (yt=c+®1yt-1+D2yt-2+...+Ppyt—p+pxt+dt+et).

Note: BIC = (-2(logL)+numParamx*log(numObs)).
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-3.9133 -3.9185

-2.1033 -2.0785

-1.4165 -1.4162 -1.3887
-37.4853 -16.1620 -16.0891
9.9341 9.9606 9.9714

-4.5415 -4.5285




