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ABSTRACT

The study investigates the stock price bubbles of the liquid banking
sector index (XLBNK) and its six constituent banks in the BIST pri-
mary sector. Price bubbles are one of the important factors that trigger
financial crises. Detection of bubbles in the financial sector serves as a
warning for preventing crises and developing preventive policies. The
GSADF test method developed by Phillips, Shi & Yu (2015) is used
to analyze bubbles. The results show that there has been a structural
break in the value of the Turkish XLBNK index and its component
stocks since the last quarter of 2021, and more than one bubble has
formed. However, there is no statistical evidence of a bubble in the
share values of Halk Bank, a component of the XLBNK index.

Regarding bubble formation, the structural break in the XLBNK index
and shares since the last quarter of 2021 reflects the inconsistency and
structural breaks in Turkey’s macroeconomic indicators and monetary
policy. The observed bubbles in the share pricing of the XLBNK in-
dex and its component banks continued to persist in the third quarter
of 2024 when the study was conducted. The revelation that bubbles
persist in the current situation contributes to the convergence of asset
prices to intrinsic prices through investor decisions, the consistent for-
mation of asset pricing, and the effective functioning of the markets.
Regarding portfolio management, the results can be used in making
profit realization decisions by removing persistent stocks from the
portfolio, reducing portfolio risk, and supporting investment decisions.

Keywords: Price bubbles, Stock price bubbles, BIST Liquid Banking
sector, GSADF test

1. INTRODUCTION

In the literature, financial crises occur in three stages: ‘frenzy, panic, and collapse.” Among
the causes of most financial crises, price bubbles that occur when asset prices break away from
economic fundamentals are cited (Kindleberger & Aliber, 2014; Ozatay, 2014, p. 32; Caspi &
Graham, 2018). Price bubbles are defined in the literature as ‘when the market price of an asset
traded by investors exceeds the intrinsic value of the asset in the market and moves away from
the random walk process’ (M.H. Smith & G. Smith, 2006; Koy, 2018). Price bubbles will likely
occur in almost all asset pricing subject to trading. Price bubbles have a wide range of caus-
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es, such as speculative movements, credit expansion, irrational investor behavior, speculative
portfolio capital movements, information asymmetry, and moral hazard (Lind, 2009; Chang,
Gil-Alana, Aye, Gupta & Ranjbar, 2016; H. Wang, X. Wang, G. Wang, Bu & Pan, 2018). The
earliest known examples of price bubbles are the 1637 Dutch tulip price bubble and the 1720
Mississippi South Sea Company stock bubble. The most recent examples are the bubble in
Emerging Economies (EMEs) due to credit expansion in 1970, the Japanese asset price bubble
in 1980, the bubbles in property prices and stock prices in Asian countries in 1992-997, the
bubble in the stocks of internet companies in 1990-2000, and the bubble in the housing sector
in the USA in 2008 (Caspi & Graham, 2018; Akdag, 2020; Yildirim, 2021; Isildak, 2022). It
is widely recognized in the literature that price bubbles occur in different sectors in different
periods, and the pricing of all kinds of commodities and assets is subject to trading in financial
markets. For example, real estate price bubbles in the real estate sector, exchange rate bubbles
in foreign exchange markets, bubbles in commodity prices such as copper, silver, gold, and oil
in commodity markets, cryptocurrency price bubbles such as Bitcoin Ethereum in the crypto
asset market, stock market sector indices and securities pricing bubbles such as stocks (Giiler
& Gokee, 2020; Shi, 2017; Lucey & O’Connor, 2013; Landgraf, 2016; Yanik & Aytiirk, 2011;
Iskenderoglu & Akdag, 2019).

The causes of bubbles in different sectors and the factors triggering the bubble differ according
to the sector and the type of financial assets. While low interest rates in the banking system lead
to credit expansion and subsequent credit bubbles, the excessive demand and liquidity created
may trigger bubbles in housing and other commodity prices (Kushnir, Kovshun, Adamchuk,
Tymeichuk & Tsaruk, 2023). Before the 2008 global crisis, the excessive demand created by
banks’ lending housing loans to sub-threshold individuals for house purchases and people’s
expectations that house prices would increase more or continue to increase in the future led to
housing market bubbles (Giiler & Gokege, 2020). Similarly, in the stock market, expectations
that the price of shares will increase trigger stock price bubbles. Theoretically, while the price
of an asset should normally be determined based on economic fundamentals, expectations that
prices will increase sometimes break the link between asset prices and economic fundamentals
and cause price bubbles. For example, in the 1992-2000 period, the economic link between
the share values of the US New York Stock Exchange and the national income in the country
was broken. While the total value of the stocks in the New York Stock Exchange increased by
295 percent, the national income increased by only 31 percent (Boratav, 2011, p. 143). The
detachment from economic fundamentals and expectations paves the way for asset prices to
move away from their intrinsic value and become a bubble after a certain threshold. Investors
who realize that a bubble has formed in the markets tend to sell for profit realization, causing
financial crises in the markets and destabilizing the stability.

The negative effects of the deflation of bubbles are likely to spread to the economy in general,
starting from the sector where the bubble was formed. In particular, globalization and tech-
nological developments in the financial field and the integration of financial markets increase
the speed of the spread of negative effects and the potential to affect the surrounding countries
(Ozatay, 2014, p. 59; Boratav, 2011, p. 135). There is evidence that Turkish markets have been
affected by the bubbles in the US markets and that asset prices have been exposed to the impact
of exogenous financial bubbles despite the improvements in the Turkish economy (Hatipoglu
& Uyar, 2011). The negative repercussions of bubbles in financial markets during the defla-
tion phase are much faster than in the real sector due to the speed of the contagion effect. The
deflation phase of price bubbles, especially when combined with credit bubbles, affects many
components of the overall economic structure, such as economic contraction or recession, un-
employment, slowdown in production, and destabilization of financial markets and disrupts
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balances (Caspi & Graham, 2018; Yildirim, 2021; Ozatay, 2014, p.28; Jorda, Schularick &
Taylor, 2015; Jorda et al., 2016). Studies in the literature show dynamic linkages between stock
markets due to the contagion effect and that short-term fluctuations between markets and indi-
ces rebalance in the long run (Kadiri, Oukhouya, Belkhoutout & Himdi, 2024). For this reason,
it is very important to examine the detection of bubbles in the markets in different time series
in order for investors to have foresight about how far the current prices are moving away from
the intrinsic price of the asset for the convergence of asset prices to their intrinsic prices and the
efficient operation of the markets.

The banking system is one of the institutions that play an important role in the effective func-
tioning of financial markets that manage and direct liquidity in fragile five countries such as
Turkey (Akbulut, 2024). The banking sector is one of the important monetary transmission
channels of the financial sector and money markets (Siagian, 2023). There are 54 banks in the
banking sector in Turkey. The six banks that constitute the stock market (BIST) XLBNK index
and analyzed represent more than 50% of the sector in terms of the number of branches, asset
size, equity owned by the sector, and number of employees (Table 2). The six banks in the
XLBNK index have a significant market share in the entire sector, and the bursting of a bubble
that may occur in the sector’s stocks has a high potential to affect the real sector and all other
sectors in a chain. Therefore, analyzing and monitoring the existence of price bubbles in bank-
ing system stocks increases the issue’s importance.

In this study, the existence of bubbles in the XLBNK general index, which constitutes the build-
ing block of the financial system, is first tested using the GSADF test. Then, the stocks of each
Bank constituting the BIST XLBNK index are analyzed individually using the same method.
Knowing the beginning and duration of the formation of price bubbles in the stock market, the
stage of the bubble, and determining whether the bubble’s effects persist are of great importance
in making portfolio investment decisions. The results can be used in speculative trading deci-
sions to obtain high returns. Investors can be protected from price fluctuations by staying away
from the stocks in question during the peak periods of the bubble. It can support the decisions
to include XLBNK stock, where a bubble is detected, in the portfolio or to remove and add all
sectors’ stocks from the portfolio. Both profit realization and risk can be reduced by removing
XLBNK stocks from the portfolio. The results may contribute to the formation of efficient
market conditions through trading decisions by warning investors that stock prices are moving
away from their intrinsic value. It may inform policymakers and implementers in Turkey, such
as the government and the Central Bank (CB), on the relationship between stock market bub-
bles and macroeconomic indicators.

The paper is designed in three stages. Firstly, a broad theoretical background on price bubbles
and their causes is presented. Then, studies on the methods used in the literature to investigate
price bubbles are presented. In the second part, price bubbles in the BIST XLBNK sector are
analyzed and interpreted using the GSADF test method, which also considers the weaknesses
of the ASDF test, which is more up-to-date in detecting bubbles. The analysis results aim to
determine whether the BIST XLBNK sector index and the bank share prices that make up the
index have moved away from their intrinsic value and relationship with economic indicators.

2. THEORETICAL FRAMEWORK AND LITERATURE REVIEW
2. 1. THEORETICAL FRAMEWORK AND PRICE BUBBLES

Bubbles are the deviation between the intrinsic value of stock under efficient market condi-
tions and the price investors trade under market conditions (Lelpo & Kniahin, 2020). The ef-
ficient markets hypothesis argues that if the markets are fully efficient, the spread should not
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occur. The efficient market hypothesis assumes that an asset’s most recent price data reflects all
open or closed information that has reached the market until that day. According to the theory,
investors make rational decisions to maximize their utility by processing all the information
available to the market (Shiller, 2000). Under this assumption, prices should not deviate too far
from their intrinsic value. However, it is known that not all financial markets on a global scale
have efficient market characteristics and that there are strong, semi-strong, or weakly efficient
markets (Fama, 1970). Today, it is not possible for markets to operate fully and efficiently due
to problems such as differences in the level of education, differences in the level of information,
the existence of insiders, information asymmetry, and the inability to interpret information at
the same level. In efficient markets, since investors have similar levels of information, the same
level of expectations are formed under the same conditions due to evaluating the available
information. In this case, under efficient market conditions, a stock is expected to reach equi-
librium by equalizing its intrinsic price and expected price, and the opportunity for investors to
make excessive gains is eliminated (Tamer & Kayalidere, 2002; Stimer & Aybar, 2016).

Efficient markets contribute to eliminating short-term price differences between markets
through arbitrage transactions and the convergence of prices between markets. In the literature,
on the contrary, the unpredictability in the emotions of arbitrageurs, the risks of using lever-
age, the pressure of managing other people’s savings, and the pressure of the risk of failure to
reduce their positions in the event of overpricing weaken the power of arbitrage to eliminate
Intermarket price differences and its effect on bubble formations (Barberis, Shleifer & Vishny
1998). In other words, it is stated that arbitrage fails to eliminate mispricing or stabilize price
formations and prevent price bubbles, and therefore, the efficient markets hypothesis cannot be
fully operationalized in financial markets. For the reasons explained above, from time to time,
prices in stock markets move far away from their intrinsic value, and price bubbles occur (Sed-
dik, Routaib & Elhaddadi, 2023). Although the intrinsic value of a stock can theoretically be
estimated, investor expectations, irrational investor decisions, excessive liquidity, speculative
trading, speculative capital movements, and social media manipulations, which have become
increasingly widespread in recent years, cause overpricing in stock pricing. Therefore, there has
been a growing interest in the finance literature to understand the causes of price bubbles and
the factors and mechanisms affecting price formation in recent years. The post-1980 financial
globalization and behavioral finance theories developed through the cooperation of psychology
and finance disciplines have also brought different perspectives to the research on understand-
ing bubbles (Bohl, 2003; Caspi & Graham, 2018).

Behavioral finance argues that investor psychology and media influence are important in pric-
ing financial assets and forming price bubbles. In the formation of investor psychology in
buying and selling decisions in a financial market, there are many factors such as investors’
expectations, regrets, overconfidence, over-insufficient or late reactions, intuitions, gambling
behaviors, guidance of famous investor experts in the media, differences in trading according
to gender, risk appetite, and the comfort of winning (Shiller, 2000; Barber & Odean, 2002).
Especially in crisis and uncertain environments, investors may show unpredictable behaviors
for reasons such as herd psychology, exaggeration of their abilities, the perception they already
know, and optimistic thinking about the stocks they have traded before (Shevchenko, 2023).
Their psychological states and prejudices cause them to remain unresponsive in some cases
and, in some cases, to make buying decisions in excitement (Kiigiiksille & Usul, 2013). Such ir-
rational behaviors can sometimes cause unexplained price bubbles in stock markets. Behavioral
finance theories, which investigate how people behave under certain conditions, are used to an-
alyze bubbles and try to explain the causes of market bubbles with irrational investor behavior.

While the behavioral finance literature argues that investors trading in the markets are not ra-

308



Analysis of Price Bubbles in Borsa Istanbul (BIST) Liquid Banking Sector Stock Market

tional in reality, traditional finance theory argues that investors behave rationally and prices
will be close to real in efficient markets with investors having all the information. The informa-
tional heterogeneity of market investors may sometimes pave the way for speculative buying
decisions, and price bubbles continue to form even in the absence of speculative movements
(Tucker & Xu, 2024). For example, long-term good news about the stock is given to the market
in the stock market, and the firm can push the stock price away from its intrinsic value. Studies
in the literature show that stocks that have been fed with good news for a long time in the past
tend to move away from their intrinsic value after a certain threshold. On the other hand, it has
also been found that stocks fed with overly optimistic news provide low average returns. The
reason for this is that stocks with good news are first exposed to high pricing and tend to return
to their average value after the bubble formed by high pricing deflates (Barberis et al., 1998;
Fama & French, 1992; Lakonishok, Shleifer & Vishny, 1994; La Porta, 1996).

As the studies on price bubbles have deepened, it has been revealed that information asymmetry
is also among the causes of price bubbles (Chang et al., 2016; Wang et al., 2018). The efficient
market hypothesis developed by Fama argues that people behave rationally, and prices in the
market are formed after all information is rationally filtered and processed. In other words, the
current price data reflects all past information processed by economic agents on prices. Under
these conditions, bubbles should not form in the market, and speculative returns are impossible.
Investors can make excessive gains only when they access information the market does not know
and trade in line with the information they obtain. In recent years, developing technologies and
artificial intelligence play an important role in the rapid processing of information in the field
of finance. However, it leaves the final decision to the investor himself. (Yuspin & Iksan, 2024).
Due to information asymmetry, investors who have the information first or more information
motivate the market to believe that the financial asset will rise further, thus creating an envi-
ronment for prices to move away from their intrinsic value. The bubble bursts when investors
decide to sell after a certain threshold to realize their profits in the face of higher-than-expected
prices. Apart from information asymmetry, some studies in the literature find that price bubbles
are related to capital flows and moral hazard. Sarno & Taylor (1999) argue that the asset price
bubbles that caused the Asian crisis were caused by moral hazard. They define moral hazard as
financial institutions financing risky investors and risky assets to make their financial structures
look strong. They find that financial intermediaries such as banks direct financial resources with
low financing costs to risky investors to purchase risky assets. Thus, excessive demand leads
to strong asset price bubbles. The panic and collapse caused by the deflation of the bubbles,
the fall in prices, the deterioration of the financial structures of financial intermediaries, and
the process that continues in a chain with their bankruptcy pave the way for some financial
institutions to cease their activities and asset prices to fall rapidly. Afterward, the crisis cyclical
movement was completed with the acceleration of capital outflows from the financial market.

While capital outflows deepen the effects of the financial crisis in a cascading manner, they nega-
tively affect asset prices due to the low demand in the stock market. In particular, excessive capital
inflows to EMEs such as Turkey through portfolio investment channels may lead to excessive
demand in the stock market as excessive capital inflows are directed to the stock market for specu-
lative purposes, which may cause bubbles by increasing prices and expectations upwards. In a
study on 27 EMEs, Ahmed, Rosser & Uppal (2010) find that regime changes in capital flows lead
to speculative capital flows, most of which fuelled price bubbles in EMEs. In emerging markets
such as Turkey, capital inflows aiming to make speculative gains are high in some periods. Capital
inflows facilitate investors’ access to cash assets and reduce the costs of cash asset acquisition.

The concept of cash assets refers to debt that can be obtained with low financing costs, a dividend
payment, a bonus received to be spent, donations, inheritance, and various payments. The high
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amount of cash assets investors hold increases the possibility of speculative purchases in stock
markets. In the liquidity preference theory, Keynes states that people hold money for three pur-
poses (transaction, precautionary, and speculative). Unlike the classical view, Keynes evaluates
money differently other than as a medium of exchange and emphasizes that, apart from the first
two, liquidity held for speculative purposes is held for the purpose of making a profit by turning
the changes in the prices of possible assets into an opportunity (Keynes, 1936). Liquidity held
for speculative purposes will be directed towards the purchase of an asset because of forecasts
that the price of any asset will increase in the future or that its current price is too low. Demand
after a certain threshold may cause price bubbles by pushing the price of a financial asset away
from its intrinsic value. Another reason that increases the amount of cash assets investors hold
is credit expansion, in other words, the amount that can be borrowed. According to the liquidity
preference theory, banks’ lending higher amounts at low interest rates during the expansion phase
of the economy - excessive credit expansion - affects the demand for holding money for specula-
tive purposes and increases the demand for asset prices. It is argued that credit expansion leads to
asset price bubbles, triggers economic crises, and causes financial instability (Minsky, 1986). A
study on the Saudi Arabian stock market for the 1998-2014 period using the GSADF test method
shows that credit expansion and money supply affect bubble formation (Alwagdani, 2015). Apart
from excessive liquidity expansion, there are approaches such as financial asset pricing theory
and expectation theory that explain the reasons affecting the prices of financial assets.

Financial asset pricing theory emphasizes that the price of an asset is formed based on econom-
ic fundamentals such as production capacity, profitability, debt ratio, equity adequacy, profit
margin, market share, etc. On the other hand, expectation theory argues that the future price of
an asset is formed by the cumulative sum of the expectations formed in investors’ minds about
that asset’s future price. In other words, if most investors in the market expect that the price of
a financial asset will increase, the price of that asset will most likely increase in the future. This
is because other investors will act in line with the expectation formed in the market, and the
‘self-feeding expectation prophecy’ will most likely cause the asset’s price to increase (Ozatay,
2014, p. 43). The realization of the formed expectation creates a difference between the intrinsic
price of the asset that should be in the market and the price formed due to expectations. This
difference is described as a bubble in the finance literature, and after a certain threshold, the
bubble deflates with the break at the point where new investors are not added to the expectation
chain (Kindleberger & Aliber, 2014, pp. 17-23).

Studies on the prediction of price bubbles argue that some price volatility in the market and ex-
cessive price fluctuations may be leading indicators of price bubbles (Brunnermeier & Oehm-
ke, 2012). It is emphasized that price volatility is low in the initial phase of bubble formation.
In contrast, price volatility is high at the bubble’s peak and in the transition phase to deflation
(Kindleberger & Aliber, 2005, pp. 19-23). From another perspective, detecting a bubble in stock
markets is a sign that the markets are not operating efficiently (Bozoklu & Zeren, 2013). Using
this information, investors can follow strategies such as removing stocks with high price vol-
atility from their portfolios, reducing trading frequency and leverage ratios, setting stop limits
on their transactions, and using hedging methods when price volatility is high (Vunjak, 2018).

2. 2. LITERATURE REVIEW

The depth of Turkey’s financial markets is not very high, ranking 42 out of 183 countries in the
IMF ranking, and needs improvement in increasing financial depth (Sengiil & Cinko, 2024).
Investors mostly trade in the banking system and the stock market. The two-way pass-through
of liquidity from the banking system to the stock market strengthens the relationship between
the two markets. Credit expansion and interest rate cuts in the banking system can stimulate the

310



Analysis of Price Bubbles in Borsa Istanbul (BIST) Liquid Banking Sector Stock Market

stock market, and when the stock market rises in Turkey, the banking sector plays a leading role
in this rise (Alptiirk, 2022). Because bank shares are safer than other businesses, banks in Turkey
are audited by the Banking Regulation and Supervision Agency in terms of establishment, man-
agement, financial reporting, loans, and equity within the framework of Banking Law No. 5411.
They are subject to sanctions in risky situations, and the risk of bankruptcy is minimized. Banks
also enjoy privileges such as the ease of obtaining financing from the CBRT as the lender of
last resort. For this reason, liquidity freed from deposits will likely be directed towards banking
stocks in the stock market. The demand for banking stocks can turn into a bubble when foreign
inflows through the portfolio channel and foreign share purchases (Sarnoa & Taylor, 1999),
combined with the high profits announced by banks and the idea of investors to compensate for
the decreasing value of their savings against high inflation (Alptiirk, 2022; Omag, 2009). In Tur-
key, the Central Bank is the supreme monetary policy authority and the supreme unit of banks,
and its decisions sometimes undermine the efficiency of the markets. Vulnerabilities in interest
and exchange rate policies, suppression of interest rates and exchange rates that occur outside
the supply-demand balance, rising inflation exposing savers to negative real returns, and returns
on assets such as gold and oil affect stock markets (Seving, 2014; Glingér & Kaygin, 2015).
Investors may be directed to the riskier stock market because their risk-free return deposits are
below inflation, increasing the demand for shares and causing price bubbles. The literature also
emphasizes that central banks’ and governments’ expansionary monetary policy interest rates are
below inflation, and changes in gold, oil, and other assets may cause bubbles in the stock market.

When the theoretical background of price bubbles is analyzed, it is seen that they have many
causes. Thanks to the broad background presented in this study section, investors can have an
in-depth and multidimensional perspective on how bubbles are formed. The gain obtained may
contribute to investors’ analyses of the relational dimensions of bubbles in stock markets. In ad-
dition, the fact that investors have the competence and knowledge to detect the existence of stock
bubbles within the framework of the analyses made below may contribute to developing many
alternative strategies to reduce portfolio risk in case of possible sudden deflation of bubbles us-
ing the above information. It may inform monetary policymakers, such as the Central Bank of
Turkey, on the relationship between stock market bubbles and macroeconomic indicators.

Turkey experienced many crises in the long term in 1994, 1998, 2001, 2018, and 2021 due to
exchange rate shocks and failures in the banking system. The banking system is one of the most
important parts of Turkey’s financial system, and the stability in this sector can potentially affect
the entire financial market. The study can contribute to the financial system’s stability in Turkey
by detecting the bubbles in the banking sector stocks in the BIST stock market and adding a lead-
ing indicator of a possible crisis to the literature. It can support portfolio investors in portfolio di-
versification decisions by supporting their analyses and selection decisions regarding the sector.

The studies in the literature generally focus on the stock market indices of a country or
cross-country stock market indices and the effects of economic and financial indicators such as
USD, Gold, Bitcoin, interest, and inflation on bubble formations. In the literature, it is not ana-
lyzed in detail which stocks constituting the sector component feed the bubble in a sector index
(Table 1). In addition, it is weak in explaining how the information and findings obtained to
determine the existence or deflation of price bubbles will be used in portfolio management and
its relationship with portfolio management. This is because portfolio construction and decisions
to add or remove new stocks can only be made after a stock-by-stock analysis. In this respect,
the study fills the gap in the literature in terms of identifying the stocks that feed the bubble on
the index by analyzing the BIST liquid banking index (XLBNK) and the six banks that make up
the index separately and combining the information and findings obtained with portfolio man-
agement theories. In the literature, many methods are used to detect bubbles, and studies on the
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detection of price bubbles with new methods developing daily attract great attention. Extensive
literature on the detection of price bubbles and the methods they use is presented in Table 1.

Table 1. Methods and findings used in the literature to detect price bubbles

Author Year Variables Method Findings
Price bubbles exist in all countries except
Australia. Capital inflows cause them to go
. . through the portfolio channel created by
8 East Asian countries, . . L. ..
. . RALS cointegration financial intermediaries and moral hazards.
Sarnoa Data period | Japan and Australia, . .
. test and standard Bubble deflation causes a cyclical movement
& Taylor varies by | monthly aggregate . . . .
. cointegrated regression of capital outflows. Bubbles and capital
(1999) country stock price and . . . .
. Dickey-Fuller statistics | inflows were the triggers of the 1998 East
dividend data . .. . . .
Asian crisis (China, Indonesia, Malaysia,
Philippines, Singapore, South Korea,
Taiwan, Thailand, Japan, and Australia).
Linear and nonlinear
Al unit root tests (Extended | Price bubbles are detected in BIST indices,
a
(2005) 1998-2006 | 7 indices in BIST Dickey-Fuller unit root but the study does not explain which
and KPSS stationarity stocks feed the bubbles in the indices.
tests)
For the possible
Daily equity market existence of nonlinear . . .
. . 27 provides strong evidence for the existence
returns in 27 EM speculative bubbles . . .
. i ) i of speculative bubbles in country equity
Ahmed markets in Asia, using the Hamilton . .
1995).-2006 . . Lo markets in EME markets. The detection
et.al.,2010) Africa, South regime-switching model .
. of bubbles in many country stock markets
America, and Eastern and Hurst Exponent -
i suggests that bubbles are a global problem.
Europe Rescaled interval (R/S)
Analysis
Under extreme positive return conditions,
Yanik & L .
. . Nonparametric time the Turkey BIST 100 index does not
Aytiirk 2002-2010 | BIST100 index . . .
dependence test experience a price bubble, proving that
(2011)
excess returns do not cause bubbles.
. A long-run relationship exists between
Bozoklu . Conventional and ..
BIST stock price and . . . the BIST return and stock price indexes.
& Zeren 1998-2013 . hidden cointegration . . .
return index However, this relationship does not cause a
(2013) tests .
bubble in the stock market.
Artificial 21- e .
Evans bubble test, Evans| Bubbles create volatility in stock prices,
Rotermann | year monthly . . . .
L L . bubbles with current- and price volatility peaks during the
& Wilfling dataset Artificial Stock price . . . s
(2014) ith 250 valued stock price model| bubble-bursting phase. Price volatility is
wi
. (Evans, 1991). an indicator of a bubble.
observations
A speculative bubble is detected in
Cagh & all indices except for the Banking and
Mandac Holding indices, which constitute the
(2017) Tested for the existence subcomponent of the Financial sector
21 indices and of a rational speculative index, and the Trade Industries indices,
2006-2016

dividend rates in BIST

bubble using the GSADF
test

which constitute the subcomponent of the
Food and Service sector. Exchange rates,
real sector confidence index, and total
industrial production index have a negative
effect on BIST indices.
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Author Year Variables Method Findings
BIST100: Turkey,
BOVESPA: Brazil,
IDX Composite:
. (SADF) Sup Augmented : . .
Indonesia, IPC: . Multiple bubbles were found in the indices of
. Dickey-Fuller and . .
January 2001 | Mexico, . all markets except the Polish WIG20 index.
Koy (2018) . (GSADF) Generalized . .
to July 2017 | IPSA: Chile, KOSPI: . The results draw attention to the existence of
Sup Augmented Dickey- . . )
South Korea, MCX: multiple bubbles in many countries.
; Fuller test
Russia, NIFTY50:
India, QE All Share:
Qatar, WIG20: Poland)
No bubble was detected in the Singapore
stock market. In the Indonesian stock
market, a bubble was detected in weekly
Nart Indonesia and data, but no bubble was detected in analyses
artea, . o . . .
Ch & Singapore stock Application of Duration | with monthly data. It was pointed out that
eema
Szulezvk 1970-2013 | market closing prices | dependence test to stock | the duration dependence test is sensitive to
zulcz
(2018}; and stock market closing prices data frequency and may not give accurate
indices results. It is recommended to be used with
other tests. According to the results, using
different methods to detect bubbles may
strengthen the accuracy of the results.
Tests using book-to-market ratios in
) Book-to-market ratios seven sectors of the Israeli stock market
Caspi & July 1996 - L .
of 583 companies in (Insurance, Banking, Investment and
Graham November . | SADF and GSADF tests . . .
(2018) 2014 7 sectors of the Israeli Holdings, Oil and Gas Exploration, Trade
stock exchange, and Services, Real Estate, construction, and
Manufacturing) did not reveal a bubble.
5 A price bubble exists in most of the stock
Cagh & 39-country stock .
markets of the countries analyzed. Bubbles
Mandaci 2002-2017 | market monthly GSADF method . ) )
o . intensified during the 2007-2008 global
(2018) dividend yields . .. .
financial crisis period
Balloon detection . . .
Anavatan . The existence of a bubble in the period
03.01.1996- . algorithm LPPL (log- Lo
& Kayacan BIST 100 index . 28.04.2008-06.10.2008 indicates that
15.03.2018 periodic power law) ) . .
(2018) bubbles are associated with crises.
model
BUX: (Hungary),
BSESN: (India),
JKSE: (Indonesia), No bubble was detected in Indonesian,
Ozkarak Variable time | KLSE: (Malaysia), Hungary, Mexico, Poland, Thailand, or
zkarako
(2019) ¢ interval by | MXX: (Mexico) GSADEF test Turkish stocks. However, a speculative
country SETI: (Thailand) bubble was detected in India and Malaysia
WIG (Poland) XU100 before the 2008 global financial crisis.
(Turkey) stocks and
price dividend rates
A model that considers
Lelpo & 3 central US and 3 the deviation between | Between 1990 and 2017, bubble formation
Kniahin, 1990-2017 | major European equity | macroeconomic data | was detected only in the S&P500 and Dow
(2020) market indices and stock prices as a Jones stock indices.
bubble indicator
Bezgin BIST100, Financials, . Three bubbles were detected in the BIST-100
. GSADEF test, causality | . .
& Bagar, 1997-2018 | Industrials and Ivsi index. Interest rate, credit volume, and money
analysis
(2020) Services indices Y supply cause bubbles in the BIST 100 index.
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Author Year Variables Method Findings
Daily data for BIST

Price bubbles were observed in other

Financials, Services, Lo . .
. . indices except for the BIST Financial and
Yildirim Banks, Simple . Lo .
11.03.2020 . Services indices. The results imply that
& Akdag Metals, Information GSADEF test . . . .
31.12.2020 investors behave more rationally in their
(2021) Technology,

. . decision-making processes when trading
Industrials, Tourism . .
o financial and service sector stocks.
indices

All indices on BIST The GSADF test tested Six bubbles were detected in all BIST

Isildak
rea 2018-2022 | and Dollar, gold whether it was affected by| indices. BIST: All indices are sensitive to

(2022) . )
speculative movements. the formation of bubbles.
BIST Participation . . L
o Bubbles in traditional banking indices are
30-50 indices . . . . N
. Generalized Ecus higher than price bubbles in participation
Cakar Participation Model . o L.
2019-2021 . Augmented Dickey- banking indices. This is because
(2022) Portfolio Index S .
Fuller Test (GSADF) | participating banks carry out interest-free
BIST-100 and BIST .
. . . transactions.
Financial and Services
Alptiirk 14.09.2021- i In the XBANK index, 12 bubbles were
BIST Bank index GSADF method o
(2022) 14.09.2022 detected within one year.
Karcioglu 08.2010 USD, Euro, Bitcoin, The bubbles in USD and Euro exchange
& Ozcan 10' 2022 CDS and deposit rates, SADF-GSADF rates increase the volatility in the BIST
(2023) ' BIST 100 index.

Source: Compiled by the author from academic databases

Table 1 shows that many methods are used to detect price bubbles. Studies focus on bubbles
in the stock market index of a country or countries and the effects of economic and financial
indicators such as USD, Gold, Bitcoin, interest rate, and inflation on bubble formations. It is
not considered that the bubble in a sector index is formed due to the stocks of the index compo-
nent moving away from their intrinsic value. The fact that the index component stocks are not
focused on individual stocks makes using the findings in portfolio management difficult. This is
because portfolio construction and decisions to add or remove new stocks to the portfolio can
only be made after a stock-by-stock analysis. Analyzing the XLBNK index and each stock that
constitutes the index separately in the study provides forecasts to portfolio managers about the
price formations and course of the stocks to be held in the portfolio, removed from the portfolio
or added to the portfolio in portfolio management strategies. In this respect, the study fills the
gap in the literature in terms of detecting bubbles on the BIST liquid banking index (XLBNK),
revealing the stocks that feed the bubbles, and combining the information and findings obtained
with portfolio management theories.

3. DATA SET AND METHODOLOGY

BIST Liquid Bank (XLBNK) index and stock price data of the banks constituting the index
were obtained from www.investing.com. Since XLBNK index data started to be published as
0t 01.05.2019, this date was chosen as the lower limit of the index. The banks’ data constituting
the index consists of the average daily opening and closing data of 01 January 2019 - 05 August
2024. The Generalised Sup ADF (GSADF) test, a very powerful method for detecting bubbles
and has been used in many studies, was used (Table 1). GSADF gives more robust results than
indirect methods and eliminates the inadequacies of the ADF test in tests with long-time data.
ADF test is inadequate as a method when the data contains more than one multiple balloons.
To overcome this inadequacy, Phillips et.al., (2015) propose a generalized sup ADF (GSADF)
method and a recursive backward regression technique to time-stamp the start and end dates
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of the bubble. The GSADF test follows the ADF and SADF tests as econometric methods. The
window width used in the GSADF test is more flexible than the SADF test. GSADF does not
fix the starting point of the window at the initial observation value but ‘expands the sample
coverage by changing the start and end point of the recursion within a suitable flexible window
interval’ (Figure 1). In this way, multiple bubbles and bursts in the data can be detected as more
subsamples of the data are covered. The GSADF test, which also considers structural breaks
in the long run, is a right-tailed and self-regressive test developed by Phillips et al., (2015) and
introduced to the literature.

Figure 1. Sample Series and Window Widths of SADF and GSADF Tests

Sample interval [0,1] Sample interval[l)_.l]

0 1 0 1
Setr, =0 and r, €[r,.1] Setr, €[0,r, —r, Jand 1, €[1,.1]
Use initial window [0,r, | and varyr, Use moving window [r.r, ]
Window widthisr, =1, Window widthisr, =1, — 1,
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1"“, = r2 T r rl r
- =2 1 2 '
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L
L =51
T, 2,1
1 2l 1,
(a) SADF Test (b) GSADF Test

Source: (Phillips et al., 2015)

The H, hypothesis of the GSADF test statistic tests the existence of a unit root, i.e. (no bubble),
while the alternative hypothesis H, tests the absence of a unit root (a price bubble). The hypoth-
eses are tested with the formula (1) and (2) below (Phillips & Magdalinos, 2007).

Hyyt=d, +d_, +e, (1)
H:yt=d, +oy  +e, (2)
The first step of the analysis to measure the GSADF test statistics is to estimate the iterative

regression equation 3, shown below. In the GSADF test, the parameter 8 estimated by the spec-
ification ({yt}Tt=0) is calculated by the ADF t-statistic as in Equation 3 below

p
Ye=H Y1t ), Ayt e 3)
-

The GSADF test consists of a recursive method in which the ADF test statistics are estimated
over windows that move forward and provide a spanning sample. Therefore, without fixing the
start of the recursion, the sample coverage is extended by changing the start and end point of
the recursion within a feasible range of flexible windows. In the GSADF test statistic, equation
(3) 1s ‘repeatedly estimated for multiple sub-samples using subsets in a forward-dated manner,
creating sub-samples in which the starting points change dynamically in r1 and diverge from
the zero point’ (Phillips et al., 2015). To calculate the GSADF test statistic, the recursive regres-
sion equation 4 is estimated using recursive flexible estimation windows (Philips et al., 2015,
p. 1049; Lei & Graham, 2018).

Ayt = ﬁTlJ‘Z + 8?-1’?‘2}/‘1-,1 + Ef=l w?‘l,?‘gdytff + ’ét (4)

The equation, p, represents the lag length, and r, and r, represent the sub-sample start and
end points for the iterative regression estimations. Subsequently, in the GSADF test statistic,
equation (4) is ‘repeatedly estimated for multiple sub-samples using subsets at a forward date,
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creating sub-samples in which the starting points change dynamically in r1 and diverge from
the zero point’. Thus, the GSADF test can detect multiple bubbles in the series in the time se-
ries data analysis. Considering that the whole sample interval is [0, 1], the starting points of the
subsamples will take values in the range [0, r, -r, ], and the endpoints will take values in the
range [r,, 1]. r, is the minimum estimation window length. With these definitions, the GSADF
statistic can be calculated using equation (5) below (Philips et al., 2015, p. 1049; Caspi & Gra-
ham, 2018).

GSADF (r,) = sup , € 7o) 1ADF 7} )

rl € [0, r2—rl][
In the study, XLBNK index data consists of 1189 observations since it started to be created by
BIST as of 05.11.2019. Since the data date of XLBNK index component banks was selected as
01.01.2019, the number of observations is 1396. Therefore, when calculating the GSADF test
statistics, the window size was 74 for the XLBNK index and 81 for the index component banks.
The GSADEF test statistics are calculated with a 95% critical value for each observation with
100 Bootstrap and Monte Carlo simulations. The critical values used for the GSADF test are
based on the Monte Carlo simulation developed by Phillips, Wu & Yu (2011a) and Phillips &
Yu (2011b). The results are evaluated using the critical values calculated based on Monte Carlo
simulation at 1%, 5%, and 10% significance levels.

4. DATA ANALYSIS STAGES AND RESULTS
4.1. DESCRIPTIVE STATISTICS

Statistical information and descriptive statistics of the banks used in the study are presented in Table 2.

Table 2. XLBNK index component banks’ size and share in the sector (%)

Year of Net Profit/ | Number of | Number of

Bank Establish- | Total Assets | Total Loans |Total Deposits| Total Equity |Loss for the| Branches | Employees
ment Period (Pieces) (Pieces)
Vakif Bank 1954 3.237.503 1.731.833 | 2.152.316 191.259 19.192 950 18.579
15 Bank 1924 2.886.231 1.446.543 1.848.702 285.498 29.151 1.072 21.010
Halk Bank 1938 2.611.039 1.367.664 | 2.161.565 136.081 8.258 1.094 22.083
Garanti Bank 1946 2.313.106 1.309.101 1.601.677 279.319 44.839 804 19.250
Akbank T.A.S. 1984 2.180.576 1.100.126 1.403.594 221.093 24.108 700 12.983
Yapi1 Kredi Bank 1944 2.178.173 1.159.341 1.231.819 183.093 17.405 781 15.409
XLBNK Total index 15.714.537 | 8.317.080 | 10.464.600 | 1.331.697 | 148575 | 5.644 | 113216

component banks

Total of Turkey’s
banking sector

Ratio in the total
banking system %

25.779.288 | 13.672.851 | 16.124.457 | 2.294.021 | 281.624 9.461 189.592

60,96 60,83 64,90 58,05 52,76 59,66 59,72

Source: Banks Association of Turkey (BAT ,2024). Bank Ranking According to Asset Sizes (Million
TL-June, 2024). The report, Access address:https://www.tbb.org.tr/istatistiki-raporlar/2024-haziran-ak-
tif-buyukluklerine-gore-banka-siralamasi. *As of 30.06.2024, there are 54 banks in total (Table created

by the author)
Table 2 shows the shares of the 6 XLBNK index component banks in the total banking sector.
Six banks account for 60.96 percent of the total assets of 54 banks in Turkey’s banking system.
Their share in total loans extended by the sector is 60.83 percent. In converting savings into
deposits, these banks collect 64.90 percent of total deposits. Six banks represent 58.05% of total
shareholders’ equity, 52.76% of total profit, 59.66% of total number of branches, and 59.72%
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of total employees. All of the banks are national banks ranked among the top 10 banks in terms
of asset size. The deflation of the index formed by banks of this size and representativeness and
the deflation of the bubbles in the share prices of banks could profoundly impact the Turkish
financial system. In this sector, Turkey suffered great economic losses due to the crisis in 2001
but recovered from the crisis thanks to the International Monetary Fund (IMF)-backed long-
term stabilization program (Ozatay, 2014, p. 82). In this context, scrutinizing and analyzing the
bubbles in the Turkish banking sector, which is among the five fragile countries, may provide
the preliminary signs of a possible crisis. It may offer insights to portfolio managers in their
decisions to include banking sector stocks in their diversification strategies.

Table 3. Descriptive statistics of BIST XLBNK index component banks (Share price)

YP-
AKBNK | GRNT | HLKBNK | ISBNK | SKRBNK | TSKB | VKFBNK | KRDBNK
Mean 14.15855 | 22.46150 | 8.108302 | 3.378642 | 1.811240 | 2993.712 | 7.416160 | 7.300961
Median 6.600000 | 10.40500 | 5.890000 | 1.112000 | 1.183000 | 1590.000 | 4.760000 | 2.623000
Maximum 69.80000 | 132.9000 | 19.82000 | 17.62000 | 6.088000 | 13120.00 | 25.20000 | 37.96000
Minimum 4.030000 | 5.760000 | 4.180000 | 0.642000 | 0.634000 | 0.638000 | 3.220000 | 1.278000
Std. Dev. 15.40835 | 25.46904 | 4.054250 | 4.018818 | 1.282982 | 3117.059 | 5.025692 | 8.444239
Skewness 2.044099 | 2254916 | 1.073036 | 1.754470 | 1536772 | 1.331918 | 1.513925 | 1.756108
Kurtosis 6.433603 | 7.965478 | 2.876860 | 5.204872 | 4315977 | 3.944775 | 4.508559 | 5213215
Observations 1396 1396 1396 1396 1396 1396 1396 1396

Source: The data of the banks obtained from www.investing.com for the period 01 January 2019 - 05
August 2024 were obtained using ewievs 15 software

Table 3 presents the descriptive statistics of the banks constituting the BIST XLBNK index. The
arithmetic means of the stock values of banks show a heterogeneous structure. The arithmetic
mean alone does not provide complete information about the series, and the maximum and min-
imum values should be evaluated together due to the effect of extreme values on the arithmetic
mean. The difference between the maximum and minimum values of AKBN, GRNT, ISBNK, and
YPKRDBNK is quite high and far from the average. The fact that the extreme values are extreme-
ly higher than the average indicates that the stock has moved away from its intrinsic value; in
other words, it is a bubble. When the standard deviation values, which show the distance of each
value in the data from the average and express the degree of risk of that stock in portfolio theory,
are analyzed, heterogeneity is observed among stock values. The higher the standard deviation,
the more the value of the stock fluctuates in a wide price range, and the higher the returns and
losses of the stock will increase at the same rate. The table shows GRNT: 25.46 and AKBNK:
15.40 with the highest standard deviation, followed by YPKRDBNK: 8.44 and VKFBNK: 5.02.

Regarding portfolio theory, it can be said that including GRNT and AKBNK shares in the same
portfolio will increase the portfolio risk. The fact that the data are very far from the average
and have a widespread and high standard deviation strengthens the predictions that the price of
these stocks has moved away from its intrinsic value. Excessive deviation of prices from the
average can be considered a bubble indicator, in a sense. If stocks with high standard deviation
are included in the portfolio, they are likely to increase the portfolio’s risk. Regarding portfolio
management, a high standard deviation means high volatility and risk in banks’ share prices.
The skewness and kurtosis values of all banks except Halk Bank support the above findings. In
addition, it is also important to examine the correlation coefficients between stocks in terms of
portfolio management and diversification. The correlation coefficients between the stock prices
of the index component banks are presented in Table 3.
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Table 4. Correlation table between stocks

Correlation AKBNK GRNT HLKBNK ISBNK VKFBNK YPKRNDBNK
AKBNK 1.000000
GRNT 0.989271 1.000000
HLKBNK -0.252082 -0.263731 1.000000
ISBNK 0.990300 0.983778 -0.300316 1.000000
VKFBNK 0.956358 0.949915 -0.238523 0.972100 1.000000
YBKRNDBNK 0.992306 0.976917 -0.315303 0.993336 0.963123 1.000000

Source: The data of the banks obtained from www.investing.com for the period 01 January 2019 - 05
August 2024 were obtained using ewievs 15 software.

When the interbank correlation values are analyzed, HLKBNK has a low level of negative
correlation with all banks during the period in question. AKBNK, GRNT, ISBNK, VKFBNK,
and YPKRDBNK are highly correlated with all other banks at a level close to +1. These results
indicate that HLKBNK’s share price moves in the opposite direction from all other bank stocks.
The low correlation of HLKBNK shares with the share prices of other banks will increase the
probability of reducing the portfolio risk if included in the portfolio. The high correlation close
to +1 between the stock values of other banks except HLKBNK indicates that the share values
of these banks move together and in the same direction, which will increase the portfolio risk if
they are included in the same portfolio. The t-statistic results of the GSADF test performed to
test the bubbles in the data consisting of the daily average stock prices of the BIST XLBNKA
index and its component banks and the critical values calculated based on Monte Carlo simula-
tion at 1%, 5%, 10% significance levels are presented in Table 5.

4.2. GSADF TESTS RESULTS AND FINDINGS

Table 4 presents the t-statistic results of the GSADF (Right-Tailed ADF Tests) performed to
test for bubbles in the data consisting of the daily average stock prices of the BIST Liquid
Bank (XLBNKA) index in the BIST primary sector in Turkey and the 6 banks that constitute
its components. The critical values were calculated based on Monte Carlo simulation at 1%,
5%, and 10% significance levels.

Table 5. GSDATF test statistic values

Right-Tailed GSADF Tests / (Sample: 1/02/2019 8/06/2024) / Null hypothesis: BIST XLBNK has a unit root

Included t-Statistic Test critical values**: Prob.*
observations 1% level 5% level 10% level

BIST_XLBNK 1189 10.08196 2.798184 2.444108 2.240560 0.0000%*
AKBNK 1396 5.922865 2.720665 2.393082 2.123908 0.0000*
GRNT 1396 7.307438 2.720665 2.393082 2.123908 0.0000%*
HLKBNK 1396 1.235233 2.720665 2.393082 2.123908 0.7400
ISBNK 1396 11.31050 2.720665 2.393082 2.123908 0.0000%*
VKFBNK 1396 24.00225 2.720665 2.393082 2.123908 0.0000*
YPKRDBNK 1396 6.969248 2.720665 2.393082 2.123908 0.0000*

Note: 1. Since data generation started after 05.11.2019, the number of observations of the BIST XLBNK index is 1189. 2.

The optimal number of windows is 74 for the BIST XLBNK index and 81 for the index component banks. 3. The critical

values are common Since the number of observations and windows are the same for banks. 4. Generalised sup augmented
Dickey-Fuller statistic (GSADF) critical values are obtained from Monte Carlo simulations with 100 replications

Source: The data of the banks obtained from www.investing.com for the period 01 January 2019 - 05
August 2024 were obtained using ewievs 15 software
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Table 5 presents the results of the analyses testing the existence of bubbles in the stock prices of
the BIST- XLBNKA index and its component banks using the GSADF method. According to the
table, t-statistic values greater than the test statistic critical values at 1%, 5%, and 10% signifi-
cance levels indicate bubbles in banks’ stock prices. In contrast, smaller values mean that there
is no price bubble. BIST- XLBNKA index GSADF test t-Statistic value=10.08438 is greater than
the Monte Carlo simulation test statistic critical values at 1%, 5%, and 10% significance levels.
Therefore, the null hypothesis of the GSADF test is rejected at all three levels: BIST XLBNK
has a unit root (there is no bubble in stock prices) is rejected. The results confirm that there is a
bubble in the BIST XLBNKA index. When the bank stocks that comprise the index are analyzed
in detail, the null hypothesis HO that there is no bubble is rejected at a 1% significance level
for all banks except Halk Bank (P<0.05). According to this result, there was no price bubble in
the share prices of Halk Bank during the period in question, but there was a bubble in the share
prices of other banks. The graphical results of the GSADF test for detecting a price bubble in the
BIST- XLBNK index and its component banks are presented below (Graph 1- 7).

Graph 1. BIST-Liquid Bank index (XLBNKA) index GSADF test graph
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Notes: The blue line represents the forward-looking ADF series, while the red line shows the series at the 95%
critical value. The green line represents the observation series for the XLBNK index series

The orange line in Chart 1, which is parallel to the zero value, represents the 95% confidence
limit, the blue continuous line represents the forward-looking GSADF series, and the green line
represents the graph of the level values of the BIST Banking Sector (XLBNK) index. The for-
ward-looking GSADF results of the BIST XLBNK index show that the index has been above
the 95% confidence limit since the third quarter of 2022. This result means that there is a strong
bubble effect at the beginning of the third quarter of 2022. The bubble deflated at the beginning
of the fourth quarter of 2022, but its effect continued in the fourth quarter. After deflating in the
2023 I and II quarters, the bubble formed again in the third quarter, and the bubble still exists
in the third quarter of 2024, when the study was conducted. One of the most important reasons
for the bubble in the index is that the incompatibility between the MB’s low-interest rate policy
and high inflation has driven investors away from deposits. From the end of 2019 until the sixth
month of 2023, the deposit interest rate, which hovered in the 10-15% band range, provided a
negative real return against inflation, which rose to 36% at the end of 2021 (CBRT, evds). The
fact that the real return on deposit rates turned negative to a large extent triggered investors who
wanted to protect their savings to invest their liquid assets in foreign exchange and equities. As
of the second half of 2023, the MB gradually raised the policy rate to 50%, and the market began
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to feel the determination to implement a tight monetary policy; the stock market index fell, and
the bubble started to deflate, which supports the above proposition. At this stage, it is important
to investigate which banks’ stocks feed the bubble detected in the index. Determining which
banks’ share prices in the sector move away from their intrinsic value directly affects investors’
decisions to keep or remove these shares from their portfolios. For this purpose, the detailed
GSADF test analysis results of the banks constituting the index are presented in Chart 2-7 below.

Graph 2. BIST Akbank GSADF test Graph
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A price bubble is observed in 2021 Q4, 2022 Q3 and Q4, 2023 Q3 and Q4, and 2024 Q1, Q2,
and Q3 of Ak bank stock price changes and price levels (Chart 2). In other words, the orange
line showing the forward-looking GSADF series in these periods exceeds the 95% confidence
limit. The effect of the strong price bubble in AKBNK share prices at the beginning of the third
quarter of 2022 has deflated just at the end of the third quarter of 2022. The price bubble formed
in the fourth quarter of 2022 deflated at the beginning of the first quarter of 2023, falling below
the 95% confidence limit. The 2023 Q3 bubble deflated briefly in Q4 of the same period and
turned into a long-term bubble that continued in 2024 Q1 and Q2-Q3. The long-term bubble
tends to deflate in the third quarter of 2024.
Graph 3. Garanti Bank GSADF Test Graph
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In Chart 3, no bubble is observed in the pricing of Garanti Bank stock until the beginning of the
third quarter of 2022. However, there was a break in the third quarter of 2022, and many succes-
sive bubbles occurred in the third quarter of 2024, the first, second, and third quarters of 2024.
The bubble formed in 2022 III. quarter deflated at the end of the period. The very weak bubbles
observed until the beginning of 2023 Q3 turned into a strong bubble in 2023 Q3. This bubble,
which weakened very briefly in the fourth quarter of 2023, increased afterward and reached its
peak at the end of the second quarter of 2024. After this period, the deflation phase of the bub-
ble continues until the third quarter of 2024. GRNTBNK stock bubbles follow a parallel course
with the periods of the bubbles observed in the BIST XLBNK general index (Chart 1).

Graph 4. Halk bank GSADF test graph
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Chart 4 shows the bubble formation in Halk Bank (HLKBNK) stock prices. When the chart is
analyzed, no bubble has formed in HLKBNK share prices. In this respect, it differs from the
BIST XLNBNK general index and the stock pricing of other banks. Even during the period
when there was the strongest bubble in the BIST XLNBNK general index in the third quarter
of 2022, no bubble was detected in HLKBNK stock pricing. In fact, it is seen that the share
prices, which were approximately 20 TL at the beginning of 2019, continued to decrease until
the first quarter of 2021, and after this period, it is seen that it changed in the band range of
4-8 TL until the third quarter of 2024. It is evaluated that the reason for this anomaly in Halk
bank stock pricing and the differentiation during the general index may be the effect of the trial
process carried out in the USA about HLKBNK. The trial process may have reduced domestic
and foreign investors’ demand for the stock. This anomaly confirms the thesis that if pessimistic
information about a stock is constantly disseminated to the market, the demand for the stock
will decrease, and investors’ decisions to purchase the stock will be negatively affected, so there
may be negative changes in the pricing of the stock.
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Graph 5. isbank GSADF test Graph
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Chart 5 shows that many bubbles have formed because of a structural break in Isbank (ISBNK)
stock pricing since the third quarter of 2022. The first bubble in 2021 Q4 is very weak. The sec-
ond strong bubble, which formed at the beginning of the third quarter of 2022 by increasing the
forward-looking GSADF series shown by the orange line well above the 95% confidence limit,
deflated at the end of the third period. The bubble’s deflation and its effects continued from the
fourth quarter of 2022 to the first quarter of 2023. The third bubble, which was observed in the
middle of 2023 Q3, continued weakly until 2023 Q4 and the beginning of 2024 Q1. The fourth
bubble, which reappeared in the 2024 I quarter, continued to increase during the 2024 II quarter
and tended to deflate in the 2024 III quarter. These results align with the BIST XLBNK index
and feed the bubble formation in the index.

Graph 6. Vakifbank GSADF test Graph
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Between 01 January 2019 and August 2024, Vakifbank (VKFBNK) share prices formed a bub-
ble only in the third quarter of 2022 (Chart 6). This single bubble formed in the third quarter of
2022 was parallel to the bubble in the BIST XLBNK general index of VKFBNK share prices and
deflated in the same period (Chart 1). In the following period, although bubble formations were
detected in the BIST XLBNK index, no bubble formation was detected in VKFBNK shares. In
this respect, it can be concluded that VKFBNK share pricing had no effect on the subsequent
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bubbles in the BIST XLBNK index. The bubble formation in VKFBNK share price differs from

the bubble formations in other banks in this respect (except for the third quarter of 2022). Al-

though VKFBNK share prices increased from approximately 5 TL to 25 TL in nominal prices

after the bubble formation in the third quarter of 2022, no bubble formation was detected.
Graph 7. Yap1 Kredi Bank GSADF Test Graph
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Chart 7 shows the stock price change of Yap1 Kredi Bank (YPKRDBNK) and at which stage of
the price levels a bubble occurred. The first weak bubble in YPKRDBNK share prices formed at
the beginning of the fourth quarter of 2021 and deflated at the end of the same period, pricing,
which returned to normal for a short time afterward; a strong bubble formed again at the begin-
ning of the third quarter of 2022 in parallel with the XLBNK general sector index and deflated
immediately. Immediately after the deflation, another bubble wave formed during the fourth
quarter of 2022, and this bubble wave deflated in the first quarter of 2023. Although the bubble,
which was observed again in the middle of the third quarter of 2023, deflated very briefly at
the beginning of the fourth quarter of 2023, it continued to increase partially during the second
quarter of 2024 1. II. quarter and entered the deflation phase as of the beginning of the third
quarter of 2024. This course aligns with the bubble formations in the BIST XLBNK general
index. In other words, YPKRDBNK share price formation feeds the bubble formation in the
sector index. The aggregated form of the bubble periods detected in the graphs of the GSADF
test statistics of the banking sector general index and (XLNBNK) and the banks belonging to
the components of this index are presented in Table 6. A black square in the table indicates that
no bubble was observed, a (+) sign indicates that a strong bubble was detected, and a (-) sign
indicates that the detected bubble was weak.
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Table 6. Aggregated Table of GSADF Test

Banka ismi 2019 2020 2021 2022 2023 2024

Genel endeks
BIST XLBNK

Akbank T.A.S.
AKBNK

Garanti BBVA
GRNT

Tiirkiye Halk
Bankas1
HLKBNK

Tiirkiye I
Bankas1 ISBNK

Vakifbank
VKFBNK

Yap1 Kredi
'YPKRDBNK

Note: In the table, a black square indicates that no bubble was observed, a (+) sign indicates that a strong bubble
was detected, and a (-) sign indicates that the detected bubble was weak.

Source: It was created from the combination of the analyses of graphs (1-7)

Table 6 The pricing of the BIST XLBNK index and its component stocks has experienced a break
in the direction of moving away from its intrinsic value since the last quarter of 2021. Starting
from this period, low-level bubbles started to form in AKBNK, ISBNK, and YPKRDBNK stock
pricing. The strongest bubble occurred in the third quarter of 2022 in the overall index and other
stock pricing, except for HLKBNK. HLKBNK share pricing differs from that of the sector index
and other banks due to the absence of a bubble in the sector. The reason for the absence of a bub-
ble in Halk Bank is the effect of the lawsuit filed against the Bank in the USA and the pessimistic
news in the press resulting from the lawsuit. Studies also show that good news has a positive
effect on share prices, while bad news has a negative effect on share prices. (Barberis et al., 1998;
Fama & French, 1992; Lakonishok et al., 1994; La Porta, 1996). This results in HLKBNK share
prices being consistent with the information in the literature. The bubble that emerged in the
XLBNK index in the second and third periods of 2024 was fuelled by the bubbles in AKBNK,
GRNT, and YPKRDBNK share prices. The results confirm that there has been a bubble in the
Turkish banking sector stock market, which is among the EMEs and fragile five countries, since
the last quarter of 2021. The results are consistent with the results of (Cagli & Mandaci, 2017;
Koy, 2018; Cagli & Mandaci, 2018; Yildirim & Akdag, 2021; Cakar, 2022; Alptiirk, 2022). This
break in the last quarter of 2021 points to the change in Turkey-specific monetary and macroeco-
nomic policies affecting stock markets or the lagged effects of past policies.

4. 3. DISCUSSION

The most important development that will change Turkey’s monetary and economic policies
within the analysis period is the COVID-19 pandemic, which deeply affected the global econ-
omy and financial markets after 17 November 2019. In order to mitigate the negative effects
of the economic and financial activities that slowed down during the pandemic, the CBRTs
of countries with reserve currencies (USA, EURO zone, UK, Japan, China), which carry out
the vast majority of world trade and financial transactions, implemented excessive monetary
expansion and low-interest rate policy (Emsen, 2021). In addition, other countries’ monetary
expansion, low-interest rate policies, and the CBRT in their local currencies increased domestic
liquidity (Danac1, 2022). Low-interest rate policy and excessive monetary expansion, combined
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with low financing costs, facilitate access to liquidity and stimulate the stock market with a
lag (Rjoub, Civcir & Resatoglu, 2017). Studies in the literature also confirm the existence of a
negative relationship between nominal interest rates and stock prices (Yahyazadehfar & Babaie,
2012). The study conducted in the French, German, and UK stock markets shows that more
than half of the annual movement in stocks is affected by long-term interest rates (Peiro, 2015).
In Turkey, it was found that the increase in money supply during the pandemic period had sig-
nificant effects on the stock returns of the BIST 30 index (Seving, 2014). The results indicate
that the bubble in the BIST XLBNK sector after 2021 is due to the reflection of the lagged
effects of the policies implemented during the pandemic.

The linear relationship between monetary expansion and inflation is known. In most advanced
economies and EMEs, monetary expansion during the pandemic triggered inflation (Danaci,
2022). The increase in inflation reduced the real returns on investments and directed investors
to risky assets that would protect their savings from the corrosive effect of inflation. Studies
on the Turkish stock market in the literature highlight the positive relationship between the
BIST financial index and inflation and money supply and emphasize the negative relationship
between the financial index and long-term interest rates (Omag, 2009). A negative relationship
exists between deposit interest rates and portfolio investments (Albeni & Demir, 2005). In oth-
er words, increasing inflation and low interest rates stimulate the stock market. Some studies
prove these two variables affect bubble formation (Bezgin & Basar, 2020). In Turkey, inflation,
which was 12% at the beginning of 2020, increased to 36% at the end of 2021. The average
inflation in 2022 was 71%. However, deposit interest rates remained below inflation from the
end of 2019 until the sixth month of 2023, providing a negative real return in the 10-15% band
(CBRT, evds). The mismatch in these two indicators resulted in investors’ inability to protect
their savings in real terms. It can be said that investors’ channeling their savings from deposits
to the stock market under these conditions triggered the formation of price bubbles after 2022.

Another important variable affecting the stock market is exchange rates. There is a positive re-
lationship between exchange rates and stock prices (Giingér & Kaygin, 2015). In other words,
an increase in exchange rates increases stock prices. Turkey’s average USDTL exchange rate is
5.67 TL in 2019, 7.01 TL in 2020 due to abundant liquidity and low interest rates, and 8.83 TL
in 2021. 2022 due to the monetary tightening of the CB of developed countries and the curren-
cy crisis in Turkey, the exchange rates increased by 100% to an average of 16.54 TL in 2022
and 23.69 TL in 2023 (CBRT evds). These increases accelerated capital inflows to the Turkish
markets through the portfolio channel, stimulated demand in the stock market with new public
offerings and supported the formation of a bubble by distancing stocks from their intrinsic pric-
es. It can be argued that this irrational policy in exchange rates was a major factor in directing
investors to the stock market in Turkey.

The monetary expansion also stimulates credit expansion. Studies show that money supply and
credit expansion affect bubble formation (Alwagdani, 2015). In addition to causing asset price
bubbles, credit expansion also triggers economic crises and causes financial instability (Minsky,
1986). The annual percentage change in the M2 monetary base after Covid 2019 in Turkey was
19.76% in 2019, 37.20% in 2020, 29.14% in 2021, 72.79% in 2022 and 61.75% in 2023. In
terms of monetary expansion, Turkey experienced a major break in 2022. The liquidity generat-
ed by monetary expansion has a high potential to trigger price bubbles by flowing into the stock
market through monetary transmission channels with the driving effect of low interest rates.
Monetary expansion increases disposable speculative liquidity, facilitates access to liquidity,
and leads to credit expansion through the banking system.
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5. CONCLUSION

In Turkey, the banking sector is the most important component of the financial system. Bubbles
that may occur in this sector have a high potential to affect other sectors with the effect of crisis
misfire and contagion. Turkey BIST XLBNK sector index and the value of the stocks of its com-
ponent banks follow a normal course without moving away from their intrinsic value until the
last quarter of 2021. A major break occurred in the last quarter of 2021; many bubbles formed
in the sector, and bubbles became permanent in recurring cycles (Table 6). The multiple bubbles
that emerged in the value of the XLBNK index and its component stocks after 2021 point to the
structural break in Turkey’s macroeconomic indicators since this date and the reflections of the
incompatibility in monetary policies. Turkey has implemented a monetary expansion policy, low
interest rates, and high inflation since the 2020 Covid-19 pandemic. Low interest rates reduced
the cost of capital acquisition, increased the appetite for borrowing, and caused banks to unwind
savings in deposit deposits and turn to assets with high return expectations and high risk, such as
stocks. These policies, which were also implemented by other developed countries on a global
scale, accelerated the divergence of XLBNK stocks from their intrinsic value as global liquidity
was directed to emerging markets such as Turkey with high speculative return opportunities. The
results reinforce that the inconsistencies in the interest rate, exchange rate, inflation, and expan-
sionary monetary policies of the Central Bank (CB) are some of the important factors that feed the
bubble formation in the stock market. Policymakers and implementers such as the Central Bank
of Turkey (CBT) must consider stock markets when using monetary policy tools. By changing the
direction of liquidity with their decisions, they can prevent share prices from moving away from
their intrinsic value and increase the efficiency of the financial system and markets.

Including XLBNK sector stocks in the portfolio at the beginning of the bubble provides the
opportunity to make speculative gains. Especially at the bubble’s peak, share purchase deci-
sions cause huge losses in the deflation phase of the bubble. Professional investors can reduce
risks by using derivative instruments. Small investors in the market do not have full knowledge
about the use of derivative instruments and suffer huge losses. In order to reduce losses, profit
realization can be made by deciding to dispose of the shares of the sector at the peak of the price
bubble. Using the above tables and graphs, they can make speculative gains by including stocks
at the beginning of the bubble in their portfolios using fundamental and technical analysis meth-
ods. Portfolio managers can actively use hedging methods to reduce risk during bubble periods.
If investors consider the coherence of MB monetary policies in their portfolio decisions, it will
strengthen the possibility of predicting the rise and collapse phases of price bubbles. In future
studies, the bubble map of the BIST stock market in Turkey can be mapped, and structural
breaks can be identified by analyzing the bubbles in the value of the primary sector indices such
as technology, construction, tourism, textile, transport, food and beverage, and each index com-
ponent stock. The relationships between structural breaks and macroeconomic indicators can
be analyzed by using the VAR analysis method and impulse response functions. Thanks to the
information to be obtained, monetary policy instruments can be used to increase the efficiency
of the stock market by reducing bubble formations and structural breaks.

Acknowledgments

No financial support was used in this research.

Declaration of interest statement

The authors report there are no competing interests to declare.

326



Analysis of Price Bubbles in Borsa Istanbul (BIST) Liquid Banking Sector Stock Market
REFERENCES

Ahmed, E., Rosser J. B. & Uppal, J. Y. (2010). Emerging Markets and Stock Market Bubbles: Nonlin-
ear Speculation? Emerging Markets Finance & Trade, 46(4), 23—40., https://doi.org/10.2753/
REE1540-496X460402

Akbulut, O. Y. (2024). Assessing the Environmental Sustainability Performance of the Banking Sector: A
Novel Integrated Grey Multi-Criteria Decision-Making (MCDM) Approach. International Jour-
nal of Knowledge and Innovation Studies, 2(4), 239-258. https://doi.org/10.56578/ijkis020404

Akdag, S. (2020). An Analysis of the Existence of Stock Price Bubbles in Developed and Develop-
ing Countries: The Case of G20, Chapter 7, 97-108, (Editor Serkan Yilmaz KANDIR, chapter
in Current Financial Studies), Akademisyen Kitabevi, Ankara, https://www.researchgate.net/
publication/341616948 An_Analysis_of The Existence of Stock Price Bubbles in Devel-
oped _and Developing Countries The Case of G20

Albeni, M. & Demir, Y. (2005). Makro ekonomik gostergelerin mali sektor hisse senedi fiyatlarina etkisi
(IMKB Uygulamali), Journal of Social Sciences and Humanities Researches, 14, 1-18. https://
dergipark.org.tr/tr/download/article-file/217014

Alptiirk, Y. (2022). BIST Banka endeksinin fiyat balonlar1 agisindan incelenmesi, (Ed. Levent Sezal,
In chapter, Finans ve Bankacilik Alaninda Giincel Arastirmalar chapter, II. 19-36, Nobel Ak-
ademik Yaymcilik, Ankara. https://www.researchgate.net/publication/365604819 BIST Ban-
ka Endeksinin_Fiyat Balonlari Acisindan Incelenmesi

Altay, E., (2008). Rational Bubbles In Istanbul Stock Exchange: Linear And Nonlinear Unit Root Tests.
Economics of Emerging Markets, 169-202, New York: NOVA Science Publishers Inc. https://
www.researchgate.net/publication/287254373 Rational bubbles in Istanbul stock ex-
change Linear and nonlinear unit root tests

Alwagdani, O. (2015). Monetary Policy Explosive Behaviour snd Predicttions of The Saudi Stock Mar-
ket Bubbles. International Journal of Economics, Commerce and Management, 3(7). https://
jjecm.co.uk/wp-content/uploads/2015/07/3721.pdf

Anavatan, A. & Kayacan, E. (2018). BIST 100 Endeksinde Balon Etkisinin Incelenmesi. Eurasian Jour-
nal of Researches in Social and Economics (EJRSE), 5 (8), 124-131. https://www.researchgate.
net/publication/327552238 BIST 100 Endeksinde Balon Etkisinin Incelenmesi

Banks Association of Turkey (BAT). June 2024 report, Access address: https://www.tbb.org.tr/istatisti-
ki-raporlar/2024-haziran-aktif-buyukluklerine-gore-banka-siralamasi

Barber B. M. & Odean,,T. (2002). Online Investors: Do The Slow Die First? The Society of Financial
Studies, 15(2), 459-465. https://faculty.haas.berkeley.edu/odean/papers%20current%20ver-
sions/online%20rfs.pdf

Barberis, N., Shleifer, A. & Vishny, R. (1998). A model of investor sentiment, Journal of Financial Eco-
nomics, 49(3), 307-343. https://doi.org/10.1016/S0304-405X(98)00027-0

Bezgin, M. S. & Basar, M. (2020). The research of asset price bubble at borsa istanbul and financial
crisis relationship, Anadolu University, Journal of Social Sciences, 20(2), 143-156. https://doi.
org/10.18037/ausbd.758046

Bohl, M. T. (2003). Periodically collapsing bubbles in the US stock market? International Review of
Economics & Finance, 12(3), 385-397. https://doi.org/10.1016/S1059-0560(02)00128-4

Boratav, K. (2011). Bir Krizin Kisa Hikayesi, Arkadas Publishing House, 2nd Edition
Bozoklu, S. & Zeren, F. (2013). Rational bubbles in Turkish stock market: A hidden cointegration ap-
proach, The Journal of Financial Research and Studies, 5(9), 17-31, https://www.researchgate.

net/publication/301688696 Turkiye Hisse Senedi Piyasasinda Rasyonel Kopukler Sakli
Es Butunlesme Yaklasimi

Brunnermeier, M. K. & Ochmke, M. (2012). Bubbles, financial crises, and systemic risk. Princeton Uni-
versity - Economic Theory Center Research Paper No. 47-2012, 1-89. https://papers.ssrn.com/
sol3/papers.cfm?abstract id=2103814

327


https://www.econbiz.de/Search/Results?lookfor=person%3A%22Ahmed%2C+Ehsan%22&type=All
https://www.econbiz.de/Search/Results?lookfor=person%3A%22J.+Barkley+Rosser+Jr.%22&type=All
https://www.econbiz.de/Search/Results?lookfor=person%3A%22Uppal%2C+Jamshed+Y.%22&type=All
https://ideas.repec.org/a/mes/emfitr/v46y2010i4p23-40.html
https://ideas.repec.org/a/mes/emfitr/v46y2010i4p23-40.html
https://doi.org/10.2753/REE1540-496X460402
https://doi.org/10.2753/REE1540-496X460402
https://doi.org/10.56578/ijkis020404
https://www.researchgate.net/publication/341616948_An_Analysis_of_The_Existence_of_Stock_Price_Bubbles_in_Developed_and_Developing_Countries_The_Case_of_G20
https://www.researchgate.net/publication/341616948_An_Analysis_of_The_Existence_of_Stock_Price_Bubbles_in_Developed_and_Developing_Countries_The_Case_of_G20
https://www.researchgate.net/publication/341616948_An_Analysis_of_The_Existence_of_Stock_Price_Bubbles_in_Developed_and_Developing_Countries_The_Case_of_G20
https://dergipark.org.tr/tr/download/article-file/217014
https://dergipark.org.tr/tr/download/article-file/217014
https://www.researchgate.net/publication/365604819_BIST_Banka_Endeksinin_Fiyat_Balonlari_Acisindan_Incelenmesi
https://www.researchgate.net/publication/365604819_BIST_Banka_Endeksinin_Fiyat_Balonlari_Acisindan_Incelenmesi
https://www.researchgate.net/publication/287254373_Rational_bubbles_in_Istanbul_stock_exchange_Linea
https://www.researchgate.net/publication/287254373_Rational_bubbles_in_Istanbul_stock_exchange_Linea
https://www.researchgate.net/publication/287254373_Rational_bubbles_in_Istanbul_stock_exchange_Linea
https://ijecm.co.uk/wp-content/uploads/2015/07/3721.pdf
https://ijecm.co.uk/wp-content/uploads/2015/07/3721.pdf
https://www.researchgate.net/publication/327552238_BIST_100_Endeksinde_Balon_Etkisinin_Incelenmesi
https://www.researchgate.net/publication/327552238_BIST_100_Endeksinde_Balon_Etkisinin_Incelenmesi
https://www.tbb.org.tr/istatistiki-raporlar/2024-haziran-aktif-buyukluklerine-gore-banka-siralamasi
https://www.tbb.org.tr/istatistiki-raporlar/2024-haziran-aktif-buyukluklerine-gore-banka-siralamasi
https://faculty.haas.berkeley.edu/odean/papers%20current%20versions/online%20rfs.pdf
https://faculty.haas.berkeley.edu/odean/papers%20current%20versions/online%20rfs.pdf
https://doi.org/10.1016/S0304-405X(98)00027-0
https://doi.org/10.18037/ausbd.758046
https://doi.org/10.18037/ausbd.758046
https://doi.org/10.1016/S1059-0560(02)00128-4
https://www.researchgate.net/publication/301688696_Turkiye_Hisse_Senedi_Piyasasinda_Rasyonel_Kopukler_Sakli_Es_Butunlesme_Yaklasimi
https://www.researchgate.net/publication/301688696_Turkiye_Hisse_Senedi_Piyasasinda_Rasyonel_Kopukler_Sakli_Es_Butunlesme_Yaklasimi
https://www.researchgate.net/publication/301688696_Turkiye_Hisse_Senedi_Piyasasinda_Rasyonel_Kopukler_Sakli_Es_Butunlesme_Yaklasimi
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2103814
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2103814

Topcu M. / Economics - Innovative and Economics Research Journal, doi: 10.2478/e0ik-2025-0040

Caspi, ., & Graham, M. (2018). Testing For Bubbles In Stock Markets With Irregular Dividend Distri-
bution. Finance Research Letters, 26, 89—-94. https://doi.org/10.1016/j.fr1.2017.12.015

CBRT evds. (Central Bank of the Republic of Turkey). Electronic Data Distribution System Access
address: https://evds2.tcmb.gov.tr/index.php?/evds/serieMarket

Chang, T., Gil-Alana, L., Aye, G. C., Gupta, R. & Ranjbar, O. (2016). Testing for bubbles in the BRICS
stock markets,” Journal of Economic Studies, Emerald, 43(4), 646—660. https://doi.org/10.1108/
JES-07-2014-0128

Cagli, E. C. & Mandaci, P. E. (2018). Detecting Multiple Bubbles In International Stock Markets With Re-
cursive Flexible Windows, Dokuz Eyliil University of Business Faculty Journal, 19 (2), 193-200.
https://doi.org/10.24889/ifede.452513

Cagly, E. C., & Mandaci, P. E. (2017). The Existence of speculative bubble in Istanbul stock exchange:
An analysis on sector indices. Finance, Political & Economic Reviews, 54(629), 63-76. https://
dergipark.org.tr/tr/pub/fpeyd/issue/48014/607272

Cakar, R. (2022). Testing Participation and conventional indices in terms of price bubbles: Empirical
evidence from Turkey during the Covid-19 period, International Journal of Islamic Economics
and Finance Studies, 2022/1, 106—122. https://doi.org/10.54427/ijisef.1057115

Danaci, O. U. (2022). An assessment of the monetary policies implemented by the Central Bank of Tur-
key during the Covid-19 epidemic, Journal of Finance Letters, 36(118), 101-130. https://doi.
org/10.33203/mfy. 1133723

Emsen, H. S. (2021). Effects of US Federal Reserve monetary policies on financial markets and com-
modity prices: An econometric analysis with a structural break for developed and developing
countries, Journal of Economy Culture and Society 2021; 64: 233-255. https://doi.org/10.26650/
JECS2021-918658

Fama, E. & French, K. (1992). The cross-section of expected stock returns. Journal of Finance, 47,
427-465. https://doi.org/10.1111/1.1540-6261.1992.tb04398.x

Fama, E. F. (1970). Efficient capital markets: a review of theory and empirical work,” Journal of Fi-
nance, 25(2). http://efinance.org.cn/cn/fm/Efficient%20Capital%20Markets%20A%20Re-
view%200f%20Theory%20and%20Empirical%20Work.pdf

Giiler, 1. & Gokge A. (2020). Analyzing the relationship between housing sales to foreigners and the
housing bubble with GSADF tests: The case of Istanbul, Antalya provinces and throughout
Turkey, Third Sector Social Economic Review, 55(2). https://doi.org/10.15659/3.sektor-so-
syal-ekonomi.20.05.1353

Gilingor, B. & Kaygin Y. C., (2015). Determination of the factors that affect share prices using dynamic
panel data analysis. Journal of Kafkas University Faculty of Economics and Administrative Sci-
ences. 6 (9), 149-168. https://www.kafkas.edu.tr/dosyalar/iibfdergi/file/09/7 .pdf

Hatipoglu, O. & Uyar, O. (2012). Do bubbles spill over? estimating financial bubbles in emerging mar-
kets. Emerging Markets Finance and Trade, 48(sup5), 64-75. https://doi.org/10.2753/REE1540-
496X4806S505

Isildak, M.S. (2022). Speculative bubbles in dollar, gold and BIST-all index. Journal of Economics,
Business and Finance Research, 4(3), 194-206. https://doi.org/10.38009/ekimad.1150814

Iskenderoglu, O. & Akdag, S. (2019). An applied analysis on the presence of price bubbles of real estate
prices in Turkey. Business and Economics Research Journal, 10 (5), 1085-1093. https://doi.
org/10.20409/berj.2019.223

Jorda, O., Schularick, M. & Taylor, A.M., (2015). Leveraged bubbles, Journal of Monetary Economics
Volume 76, Pages 51-520, NBER Working Paper No. 21486. http://dx.doi.org/10.1016/j.jmon-
€c0.2015.08.005

Jorda, O., Schularick, M. & Taylor, A.M., (2016). Bubbles, credit, and their consequences. FRBSF Eco-
nomic Letter, 2016-27. https://www.frbsf.org/wp-content/uploads/el2016-27.pdf

Kadiri, H., Oukhouya, H., Belkhoutout, K. & Himdi, K. (2024). Dynamic interconnections and conta-

328


https://doi.org/10.1016/j.frl.2017.12.015
https://evds2.tcmb.gov.tr/index.php?/evds/serieMarket
https://ideas.repec.org/a/eme/jespps/v43y2016i4p646-660.html
https://ideas.repec.org/a/eme/jespps/v43y2016i4p646-660.html
https://ideas.repec.org/s/eme/jespps.html
https://doi.org/10.1108/JES-07-2014-0128
https://doi.org/10.1108/JES-07-2014-0128
https://doi.org/10.24889/ifede.452513
https://www.ekonomikyorumlar.com.tr/files/articles/152820006582_4.pdf

https://www.ekonomikyorumlar.com.tr/files/articles/152820006582_4.pdf

https://doi.org/10.54427/ijisef.1057115
https://doi.org/10.33203/mfy.1133723
https://doi.org/10.33203/mfy.1133723
https://doi.org/10.26650/JECS2021-918658
https://doi.org/10.26650/JECS2021-918658
https://doi.org/10.1111/j.1540-6261.1992.tb04398.x
http://efinance.org.cn/cn/fm/Efficient%20Capital%20Markets%20A%20Review%20of%20Theory%20and%20Empirical%20Work.pdf
http://efinance.org.cn/cn/fm/Efficient%20Capital%20Markets%20A%20Review%20of%20Theory%20and%20Empirical%20Work.pdf
https://doi.org/10.15659/3.sektor-sosyal-ekonomi.20.05.1353
https://doi.org/10.15659/3.sektor-sosyal-ekonomi.20.05.1353
https://www.kafkas.edu.tr/dosyalar/iibfdergi/file/09/7_.pdf
https://doi.org/10.2753/REE1540-496X4806S505
https://doi.org/10.2753/REE1540-496X4806S505
https://doi.org/10.38009/ekimad.1150814
https://doi.org/10.20409/berj.2019.223
https://doi.org/10.20409/berj.2019.223
http://dx.doi.org/10.1016/j.jmoneco.2015.08.005
http://dx.doi.org/10.1016/j.jmoneco.2015.08.005
https://www.frbsf.org/wp-content/uploads/el2016-27.pdf

Analysis of Price Bubbles in Borsa Istanbul (BIST) Liquid Banking Sector Stock Market

gion effects among global stock markets: A vecm analysis, Economics - Innovative and Eco-
nomics Research Journal, 12(3). https://doi.org/10.2478/e0ik-2024-0039

Karcioglu, R. & Ozcan, K. A. (2023). Asset price bubbles and their effects on BIST 100 volatility. Jour-
nal of Accounting and Finance, (98): 63-86. https://doi.org/10.25095/mufad.1245370

Keynes, J. M. (1936). The general theory of employment, interest, and money. https://archive.org/de-
tails/in.ernet.dli.2015.50092/page/n33/mode/2up

Kindleberger, C. P. & Aliber, R.Z. (2014). Financal krizler tarihi, Tiirkiye Is Bankas1 Publications, 2nd
Edition, Istanbul.

Koy A. (2018). Multibubbles in emerging stock markets. Finans Politik & Ekonomik Yorumlar, 55 (637),
95-109. https://dergipark.org.tr/en/download/article-file/787498

Kiigtiksille, E. & Usul, H. (2013). Cognitive biases and their effects on investor decisions. Yalova Jour-
nal of Social Sciences, 2(4). 24-35. https://dergipark.org.tr/tr/download/article-file/800896

Kushnir, N., Kovshun, N., Adamchuk, T., Tymeichuk, Y., & Tsaruk, D. (2023). Ukrainian Enterprises’
Equity Capital Financial Monitoring and Analysis of Its Impact on Profitability Indicators. Col-
lection of papers new economy, 1. 1-16. https://doi.org/10.61432/CPNE0101001k

La Porta, R. (1996). Expectations and the cross-section of returns. Journal of Finance, 51, 1715-1742.
https://faculty.tuck.dartmouth.edu/images/uploads/faculty/rafael-laporta/Expectations.pdf

Lakonishok, J., Shleifer, A. & Vishny, R., (1994). Contrarian investment, extrapolation, and risk. The
Journal of Finance 49, 1541-1578. https://doi.org/10.1111/j.1540-6261.1994.tb04772 x

Landgraf, N. (2016). Testing for multiple bubbles in asset prices. Research in Business and Economics,
1, 1-24. https://doi.org/10.26481/marble.2016.v1.257

Lelpo F. & Kniahin, M. (2020). Fundamental bubbles in equity markets, Soft Computing (2020)
24:13769-13796. https://doi.org/10.1007/s00500-019-04514-1

Lind, H. (2009). Price bubbles in housing markets: Concept, theory, and indicators. International Journal of
Housing Markets and Analysis, 2 (1), 2009, 78-90. https://doi.org/10.1108/17538270910939574

Lucey, B. M., & O’Connor, F. A. (2013). Do bubbles occur in the gold price? An investigation of gold
lease rates and Markov switching models. Borsa Istanbul Review, 13(3), 53—63. https://doi.
org/10.1016/j.bir.2013.10.008

Minsky, P.H. (1986). Stabilizing an unstable economy. http://digamo.free.fr/minsky86.pdf

Nartea, G. V., Cheema, M. A. & Szulczyk, K. R. (2017). Searching for rational bubble footprints in the
Singaporean and Indonesian stock markets. Journal of Economics and Finance, 41(3), 529-552,
https://doi.org/10.1007/s12197-016-9369-3

Omag, A. (2009). The effects of macro-economic variables on stock proces in the 1991- 2006 period in
Turkey. Oneri Journals. https://doi.org/10.14783/maruoneri.696260

Ozatay, F. (2014). Finansal krizler ve Tiirkiye, Dogan Kitap, 5th Edition.

Ozkarakog, E. B. (2019). Testing the existence of speculative bubbles in financial markets (Doctoral
dissertation, Yildiz Technical University Institute of Social Sciences, Istanbul). https://tez.yok.
gov.tr/UlusalTezMerkezi/tezSorguSonuc Yeni.jsp

Peiro, A. (2015). Stock Prices and macroeconomic factors: some European evidence, International Re-
view of Economics Finance: 41, 287-294. https://doi.org/10.1016/j.iref.2015.08.004

Philips, P.C.B., Shi, S. & Yu, J. (2015). Testing for multiple bubbles: Limit theory of real time detectors.
Cowles Foundation Paper No. 1499, International Economic Review, 56(4), 1079—1134. http://
korora.econ.yale.edu/phillips/pubs/art/p1499.pdf

Phillips, P.C.B., Wu, Y. & Yu, J. (2011a). Explosive behavior in the 1990s NASDAQ: When did exuber-
ance escalate asset values? International Economic Review, 52(1), 201-226. https://ink.library.
smu.edu.sg/soe_research/1265/

Phillips, P.C.B. & Yu, J. (2011b). Dating the timeline of financial bubbles during the subprime crisis.
Quantitative Economics, 2(3), 455-491. https://doi.org/10.3982/QE82

329


https://doi.org/10.2478/eoik-2024-0039
https://doi.org/10.25095/mufad.1245370
https://archive.org/details/in.ernet.dli.2015.50092/page/n33/mode/2up
https://archive.org/details/in.ernet.dli.2015.50092/page/n33/mode/2up
https://dergipark.org.tr/en/download/article-file/787498
https://dergipark.org.tr/tr/download/article-file/800896
https://doi.org/10.61432/CPNE0101001k
https://faculty.tuck.dartmouth.edu/images/uploads/faculty/rafael-laporta/Expectations.pdf
https://doi.org/10.1111/j.1540-6261.1994.tb04772.x
https://doi.org/10.26481/marble.2016.v1.257
https://doi.org/10.1007/s00500-019-04514-1
https://doi.org/10.1108/17538270910939574

https://doi.org/10.1016/j.bir.2013.10.008
https://doi.org/10.1016/j.bir.2013.10.008
http://digamo.free.fr/minsky86.pdf
https://doi.org/10.1007/s12197-016-9369-3
https://doi.org/10.14783/maruoneri.696260
https://tez.yok.gov.tr/UlusalTezMerkezi/tezSorguSonucYeni.jsp
https://tez.yok.gov.tr/UlusalTezMerkezi/tezSorguSonucYeni.jsp
https://doi.org/10.1016/j.iref.2015.08.004
http://korora.econ.yale.edu/phillips/pubs/art/p1499.pdf
http://korora.econ.yale.edu/phillips/pubs/art/p1499.pdf
https://ink.library.smu.edu.sg/soe_research/1265/
https://ink.library.smu.edu.sg/soe_research/1265/
https://doi.org/10.3982/QE82

Topcu M. / Economics - Innovative and Economics Research Journal, doi: 10.2478/e0ik-2025-0040

Phillips, P.C.B. & Magdalinos, T., (2007). Limit theory for moderate deviations from a unit root.
Journal of Econometrics 136, 115-130. https://www.sciencedirect.com/science/article/pii/
S0304407605002034 https://doi.org/10.1016/j.jeconom.2005.08.002

Rjoub, H., Civcir, I. & Resatoglu, N. G. (2017). Micro and macroeconomic determinants of stock prices:
The case of turkish banking sector, Romanian Journal of Economic Forecasting, 20(1), 150-
166. https://www.researchgate.net/publication/315896102 Micro and macroeconomic deter-
minants_of stock prices The case of Turkish banking sector

Rotermann, B. & Wilfling, B. (2014). Periodically collapsing Evand bubbles and stock-price volatility.
Economics Letters, 123(3), 383-386. https://doi.org/10.1016/j.econlet.2014.03.023

Sarnoa, L. & Taylor, M. P. (1999). Moral hazard, asset price bubbles, capital flows, and the East Asian
crisis: the first tests, Journal of International Money and Finance, 18(4), 637-657. https://doi.
org/10.1016/S0261-5606(99)00018-2

Seddik, S., Routaib, H., & Elhaddadi, A. (2023). Multi-Variable Time Series Decoding with Long Short-
Term Memory and Mixture Attention. Acadlore Transactions on Al and Machine Learning, 2(3),
154-169. https://doi.org/10.56578/ataiml020304

Seving, E. (2014). Determination of the impact of macroeconomic variables on stock returns traded on
BIST-30 by using arbitrage pricing theory. Istanbul University Journal of the School of Busi-
ness, 43(2), 271-292. https://dergipark.org.tr/tr/download/article-file/98213

Shi, S. (2017). Speculative bubbles or market fundamentals? An investigation of US regional housing
markets. Economic Modelling, 66, 101-111. https://doi.org/10.1016/j.econmod.2017.06.002

Shiller, R. J., (2000). Human behaviour and the efficiency of the financial system, EliScholar-A Digi-
tal Platform for Scholarly Publishing at Yale, Cowles Foundation Discussion Paper No. 1172
https://elischolar.library.yale.edu/cgi/viewcontent.cgi?article=2419&context=cowles-discus-
sion-paper-series

Shevchenko, 1., (2023). A Methodical Approach to Determining the Level of Development of Dig-
ital Trade in Global Markets. Collection of papers new economy, 1. 196-216. https://doi.
org/10.61432/CPNE0101196s

Siagian, P., (2023). Determinants of banking operational efficiency and the relationship between the
factors to market price: Evidence from Indonesia, Economics - Innovative and Economics Re-
search Journal, 11(2). https://doi.org/10.2478/e0ik-2023-0051

Smith, M. H. & Smith, G. (2006). Bubble, bubble, where’s the housing bubble? Brookings Papers on
Economic Activity, 2006 (1), 1-67. https://doi.org/10.1353/eca.2006.0019

Stimer, E. & Aybar, S. (2016). The inadequacy of the efficient markets hypothesis in explaining financial
markets and behavioral finance, Erzincan University Journal of Institute of Social Sciences,
9(2), 75 — 84. https://dergipark.org.tr/tr/pub/erzisosbil/issue/26738/281582

Sengiil, A. & Cinko, L. (2024). Examining financial development and depth in the context of ~ country
groups with the gmm method, Journal of BRSA Banking and Financial Markets, 18(2), 211-
228. https://doi.org/10.46520/bddkdergisi.1600301

Tamer, T. & Kayalidere, K. (2002), 1995 - 2000 Déneminde IMKB’de anomali arastirmasi, Jour-
nal of Management and Economics, 9(1), 1-24. https://dergipark.org.tr/tr/pub/yonveek/is-
sue/13677/165488

Tucker, S. & Xu, Y. (2024). Nonspeculative bubbles revisited, Journal of Behavioural and Experimental
Finance, 42, 100925. https://doi.org/10.1016/j.jbef.2024.100925

Vunjak, N., (2018). Investment management strategy in financial markets, Economics, 6(2), 49-56.
https://doi.org/10.2478/e0ik-2018-0025

Wang, H., Wang, X., Wang, G., Bu, F. & Pan, Y. (2018). How the asymmetric information creates bubbles in
stock market? Open Journal of Social Sciences, 6,202-215. https://doi.org/10.4236/jss.2018.68016

Yanik, S. & Aytiirk, Y. (2011). Rational speculative bubbles in Istanbul stock exchange. Journal of Ac-
counting and Finance, 51, 175-190. https://dergipark.org.tr/en/pub/mufad/issue/35630/396067

330


https://www.sciencedirect.com/science/article/pii/S0304407605002034
https://www.sciencedirect.com/science/article/pii/S0304407605002034
https://doi.org/10.1016/j.jeconom.2005.08.002
https://www.researchgate.net/publication/315896102_Micro_and_macroeconomic_determinants_of_stock_prices_The_case_of_Turkish_banking_sector
https://www.researchgate.net/publication/315896102_Micro_and_macroeconomic_determinants_of_stock_prices_The_case_of_Turkish_banking_sector
https://doi.org/10.1016/j.econlet.2014.03.023
https://doi.org/10.1016/S0261-5606(99)00018-2
https://doi.org/10.1016/S0261-5606(99)00018-2
https://doi.org/10.56578/ataiml020304
https://dergipark.org.tr/tr/download/article-file/98213
https://doi.org/10.1016/j.econmod.2017.06.002
https://elischolar.library.yale.edu/cgi/viewcontent.cgi?article=2419&context=cowles-discussion-paper-series
https://elischolar.library.yale.edu/cgi/viewcontent.cgi?article=2419&context=cowles-discussion-paper-series
https://doi.org/10.61432/CPNE0101196s
https://doi.org/10.61432/CPNE0101196s
https://doi.org/10.2478/eoik-2023-0051
https://doi.org/10.1353/eca.2006.0019
https://dergipark.org.tr/tr/pub/erzisosbil/issue/26738/281582
https://doi.org/10.46520/bddkdergisi.1600301
https://dergipark.org.tr/tr/pub/yonveek/issue/13677/165488
https://dergipark.org.tr/tr/pub/yonveek/issue/13677/165488
https://doi.org/10.1016/j.jbef.2024.100925
https://doi.org/10.2478/eoik-2018-0025
https://doi.org/10.4236/jss.2018.68016
https://dergipark.org.tr/en/pub/mufad/issue/35630/396067

Analysis of Price Bubbles in Borsa Istanbul (BIST) Liquid Banking Sector Stock Market

Yildirim, H. (2021). Testing bubbles formation at real-time commodity prices, Journal of Public Affairs,
2021;21:2243. 21(3), 2021. https://doi.org/10.1002/pa.2243

Yildirim, H. & Akdag, S. (2021). Testing sector indices for price bubbles in the Covid-19 process: An
applied analysis on Turkey, The Academic Elegance, 8 (17), 89-104. https://dergipark.org.tr/tr/
download/article-file/1915011

Yahyazadehfar, M. & Babaie, A. (2012). Macroeconomic variables and stock price: New evidence from
Iran. Middle-East Journal of Scientific Research, 11(4), 408-415. https://www.idosi.org/mejsr/
mejsr11(4)12/2.pdf

Yuspin, W. & Iksan, M. (2024). Risk aversion in the future of financial advisory: The legal protections

for Robo-Advisor users in mutual fund investments. Journal of Accounting, Finance and Audit-
ing Studies, 10(1), 28-36. https://doi.org/10.56578/jafas 100104

331


https://doi.org/10.1002/pa.2243
https://dergipark.org.tr/tr/download/article-file/1915011
https://dergipark.org.tr/tr/download/article-file/1915011
https://www.idosi.org/mejsr/mejsr11(4)12/2.pdf
https://www.idosi.org/mejsr/mejsr11(4)12/2.pdf
https://doi.org/10.56578/jafas100104

	_GoBack
	_Hlk194404286
	_Hlk194404412
	_Hlk194404488
	_Hlk194354132
	_Hlk192371546
	_Hlk175177912
	_Hlk175177934
	_Hlk175147703
	_Hlk175177812
	_bookmark23
	_Hlk177900506
	_Hlk192461929
	_Hlk177901711
	_Hlk194327653
	_Hlk180934509
	_Hlk191559366
	_Hlk194409683
	_Hlk175329363
	_Hlk180936388
	_Hlk189397293

