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Gokhan KARTAL'

ABSTRACT

This study investigates speculative bubble formations in Tlrkiye’s foreign exchange market from February 2001 to September
2024, utilizing the GSADF and BSADF methods. Through empirical analysis, the study identifies three significant bubble
periods—May 2018 to October 2018, September 2020 to November 2020, and November 2021 to March 2022—each shaped
by unique economic and geopolitical pressures. In the context of these findings, while some fluctuations in the exchange
rate align with fundamental economic indicators, a segment of volatility remains unexplained, indicating the presence of
speculative bubbles. This unexplained volatility suggests that traditional indicators alone are insufficient to account for
currency valuations, underscoring the need for policy approaches that consider both macroeconomic fundamentals and
speculative influences. Notably, the rapid surge in the exchange rate observed in late 2021, culminating in a peak in December,
was followed by a dramatic decline precipitated by the announcement of the exchange rate-protected deposit account by
economic authorities. This sequence of events highlights the significant impact of policy interventions on speculative activities,
as evidenced by the empirical analysis indicating that the exchange rate bubble, which peaked during this period, began to
deflate rapidly thereafter, ultimately dissipating entirely by March 2023. The findings emphasize the critical importance of
sustainable, structural economic reforms in stabilizing exchange rates, advocating for long-term policies that address root

causes of volatility rather than relying solely on short-term interventions.
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INTRODUCTION

The exchange rate is a crucial macroeconomic
variable, capable of inducing severe economic crises
if not managed effectively, particularly in developing
countries like Tirkiye. Given its significance, a substantial
body of literature exists on the factors influencing the
exchange rate, known as exchange rate determinants.
These determinants include inflation, interest rates,
foreign trade deficits, foreign direct investments, political
stability, exchange rate regimes, and speculation. It is
worth noting that fluctuations in exchange rates can,
in turn, influence these variables, indicating a mutual
interaction among them. For instance, during a period
of foreign trade deficit, other things being constant,
the local currency’s value tends to decrease as the
country’s foreign exchange reserves dwindle. However,
this depreciation can render exported goods relatively
cheaper, thus setting off a cycle that positively impacts
the foreign trade balance by stimulating export growth,
assuming the validity of the Marshall-Lerner condition.
Consequently, at times, governments allow for currency

depreciation to boost foreign trade. Nevertheless, such
exchange rate increases can also escalate the prices
of imported inputs and other consumer products,
leading to an inflationary effect and a chain reaction of
rising domestic prices. If this inflation surge surpasses
the inflation rate in the country producing the foreign
currency, it may further devalue the local currency. On the
other hand, raising interest rates can indeed strengthen
the local currency’s value by increasing foreign exchange
availability, thus enticing international capital inflows—a
crucial factor in stabilizing the exchange rate. However,
this strategy is not without its risks, as evident in the
potential for economic crises triggered by sudden shifts
in global fund movements, particularly observable
in hedge funds' reactions. Moreover, rapid political
instabilities can swiftly lead to the exodus of global
funds, intensifying the demand for foreign currency
and exposing vulnerabilities within the economy,
potentially leading to a currency crisis. During periods
marked by extreme volatility, the speculative use of the
exchange rate becomes more pronounced, potentially
uncovering underlying bubbles in the foreign exchange
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market. This speculative behavior can exacerbate the
macroeconomic-driven surge in the exchange rate,
creating a self-reinforcing cycle that further inflates the
bubble and heightens market uncertainties.

When the Tirkiye economy is analyzed from the point
of view of the exchange rate movements, especially the
recent sharp upward trend in the exchange rate has made
the economic programs also implemented debatably. In
this context, the dollar exchange rate, which was at 7.44
at the beginning of 2021, surpassed the 10 TL threshold
in November, subsequently escalating uncontrollably
to reach a historic peak of 18 TL in December 2021.
Simultaneously, spurred by rising global inflation, Tirkiye
experienced an inflation rate exceeding 36% in 2021,
influenced by fluctuations in the exchange rate. During this
period, economic authorities intervened with measures
such as introducing currency-protected time deposits
announced on the evening of December 20, 2021, which
temporarily curbed the increase in the exchange rate. After
this intervention, which is effective for a certain period,
the exchange rate resumed its upward trajectory and
surpassed the 32 TL mark in 2024. Concurrently, inflation
reached unprecedented levels in recent years, registering
at 64% in 2023. While some circles associate this situation
with bad economic policies, some circles argue that these
fluctuations are not related to macroeconomic indicators
but an artificial situation, in a sense, the existence of a
bubble in the exchange rate market.

In this context, while the exchange rate’s dynamics unveil
intricate relationships with various economic variables, it is
equally crucial to delve into the phenomenon of economic
bubbles, which can significantly impact financial stability
and market dynamics. Economic bubbles, often labeled
as “speculative bubble,” “market bubble,” “price bubble,
“financial bubble,” or “speculative mania,’ delineate periods
characterized by speculative investment leading to an
overvaluation of securities within specific sectors (Chang,
Newman, Walters, & Wills, 2016, p. 497; Girdzijauskas et al.,
2009, p. 269). This concept has spurred debates among
economists, with some attributing bubble occurrences to
inflationary factors. In contrast, others argue for an inherent
value in assets, portraying bubbles as escalations beyond
this fundamental worth (Girdzijauskas et al., 2009, p. 269).
Overtime, the escalation of asset prices creates anticipations
for further escalations, drawing in new investors primarily
focused on trading profits rather than the assets’ intrinsic
utility or income potential. However, such upward trends
are typically followed by a reversal in expectations and
a sharp price decline, culminating in financial crises
(Kindleberger, 1991). Key aspects defining bubble formation

and its subsequent collapse include rapid price escalations,
unrealistic future price expectations, a detachment of prices
from fundamental values, or a substantial price drop post-
bubble burst (Smith & Smith, 2006, p. 2).

Building upon the theoretical insights of Minsky’s
(1992) Financial Instability Hypothesis and Scherbina’s
(2013) analysis of speculative bubble dynamics, Kartal
(2024) provides a general framework for understanding
speculative bubble formation. Adapting this framework
to exchange rate markets, this study identifies four
fundamental mechanisms that drive speculative currency
bubbles, offering a structured approach to analysing
how psychological biases, market inefficiencies, external
shocks, and theoretical modelling contribute to speculative
deviations in exchange rates:

Psychological Factors

«  Herding Behaviour: Investors, rather than relying on
economic fundamentals, react to the movements of
others, collectively amplifying speculative pressures.
During periods of uncertainty, such as policy shifts
or geopolitical tensions, sudden shifts in sentiment
trigger large-scale herd behaviour, leading to self-
reinforcing speculative buying. In Tirkiye, historical
episodes of rapid exchange rate depreciation
have shown that both retail and institutional

investors often rush into foreign currency assets

simultaneously, exacerbating volatility.

« Overconfidence: Some market participants
believe they can accurately predict exchange rate
movements, assuming that rising trends will persist
indefinitely. This leads to excessive speculation,
where investors continue to buy foreign currency
even when prices deviate significantly from economic
fundamentals. Such behaviour was particularly
evident in Tiirkiye during speculative surges, as many
investors bet against policy interventions aimed at
stabilizing the exchange rate.

« Anchoring Bias: Investors tend to base their
exchange rate expectations on past price levels,
normalizing sharp increases. When a currency
depreciates market participants
recalibrate their expectations, assuming that the new
higher exchange rate is the ‘new normal’ rather than
a temporary mispricing. This tendency reinforces
speculative momentum, as
buying foreign currency in anticipation of further
depreciation.

rapidly, may

investors continue
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Table 1. The Main Economic Indicators

Series Name 2001 2005 2010 2015 2018 2019 2020 2021 2022 2023
GDP 2P 201.8 506.3 777.0 864.3 779.0 761.0 720.3 819.9 907.1 1,000
GDP per capita " 3.10 7.37 10.62 11.05 9.57 9.22 8.64 9.74 10.67 13.38
Real GDP ** 390.0 5255 614.2 864.3 989.0 997.1 1,015.6 | 1,131.8 | 1,194.4 | 1,242
Growth (%) > -5.75 8.99 843 6.08 3.01 0.82 1.86 11.44 553 4.00
Exports (X) 313 73.5 113.9 151.0 177.2 180.8 169.7 225.2 254.2 255.8
%Change®© | -42.51 | 1344 54.99 32.58 17.34 2.07 -6.18 32.75 12.86 0.63
Imports (M) < 414 116.8 185.5 213.6 231.2 210.3 2195 2714 363.7 361.8
%Change® | 49.05 182.06 |58.90 15.13 8.21 -9.00 4.36 23.65 34.00 -0.53
Balance (X-M) ¢ -10.07 |-43.29 |-71.66 |-62.64 |-53.98 |[-2951 |-4986 |-46.21 |-109.5 |-106.0
%Change®© | - 330.14 | 65.52 -1259 |-13.82 |-4533 |68.93 -7.31 137.04 | -3.24

%GDP | -4,99 -8,55 -9,22 -7,25 -6,93 -3,88 -6,92 -5,64 -12,08 | -10,60

Imp. Cov. by Exp® 75.69 62.92 61.38 70.68 76.65 85.97 77.29 82.97 69.88 70.70

Balance of Payments ¢ 12.92 -23.20 |-1497 |11.83 10.38 -6.32 31.86 -23.33 |-1231 | 2.03

%GDP | 6.41 -4.58 -1.93 1.37 133 -0.83 4.42 -2.85 -1.36 0.20

Unemployment 8.37 10.63 10.66 10.24 10.89 13.67 13.11 11.98 10.43 9.90
CPI 318 65.9 100.0 146.1 2035 2344 263.2 314.8 542.4 889.6
Inflation 54.40 8.18 8.57 7.67 16.33 15.18 12.28 19.60 72.31 64.00
Interest Rate ¢ - - 6.50 7.50 24.00 12.00 17.00 14.00 9.00 42.50
Real Interest Rate® - - -2.07 -0.17 7.67 -3.18 4.72 -5.60 -63.31 | -21.50
External debt 11295 | 178.26 | 316.66 |399.58 |425.78 |414.62 |429.42 |437.51 |458.70 |-

%Change® | 32.84 57.82 77.64 26.19 6.56 -2.62 3.57 1.88 4.84 -

%GDP | 57.41 35.58 41.10 46.75 55.48 55.42 60.34 54.12 51.11 -

FDI (Net) -2.86 -8.97 -7.62 -14.17 | -8.85 -6.58 -4.45 -6.87 -8.17 -

Exchange ¢~ 1.23 1.35 1.51 272 4.82 5.68 7.02 8.90 16.59 23.79
Exchange ¢ 1.46 1.35 1.52 292 532 5.85 7.73 13.55 18.67 29.07
Real Exchange®™" 0.97 1.29 142 272 4.68 5.17 6.97 11.86 11.70 18.28
Real Effec Exchange* 89.64 11943 [ 120.17 | 98.98 76.27 76.00 61.88 47.61 54.88 55.33

Notes: : FDI: Foreign direct investment; %Change: shows the % change of the relevant value compared to the previous year;
Imp.Cov.byExp: proportion of imports covered by exports (X/M); * annual average dollar exchange rate; “annual closing dollar
exchange rate as of December 31st.; ***calculated by the author based on the year-end closing rate.

Source: *World Bank (2024); ° 2023 data are IMF (2024) estimates.; ‘UN Comtrade Database (2024); ¢ Central Bank of the Republic
of Turrkiye (2020); ¢ calculated by the author based on the data in the table.
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Market Inefficiencies

Limited Short-Selling and Market Constraints: In
many emerging markets like Turkiye, short-selling
mechanisms in the foreign exchange market are
either weak or actively restricted. Unlike stock
markets, where short positions can counteract
speculative excesses, limited short-selling in FX
markets allows price distortions to persist longer.
Additionally, regulatory interventions such as
capital controls, foreign exchange transaction
limits, or liquidity restrictions can inadvertently
fuel speculation by distorting price discovery
mechanisms. In Tiirkiye, restrictions on offshore swap
transactions and sudden regulatory changes have
historically created conditions where speculative
actors dominate market pricing.

Information Asymmetries: Unequal access to
information regarding central bank interventions,
monetary policies, and foreign exchange reserves
fosters uncertainty and speculation. Large
institutional investors may have superior insights into
market dynamics, while retail investors operate with
limited data, leading to mispricing and speculative
surges.

Market  Frictions: Liquidity —constraints, high
transaction costs, and abrupt policy shifts distort
market dynamics, causing price momentum to
accelerate. For instance, when a central bank
intervenes in currency markets without clear forward
guidance, it can unintentionally signal distress,
prompting further speculative demand for foreign
currency.

External Shocks and Macroeconomic Factors

Monetary and Fiscal Policy Interactions: Low interest
rates, coupled with geopolitical crises, can lead to
capital outflows, increasing speculative demand
for foreign currency and exacerbating depreciation
pressures. In Tirkiye, aggressive rate cuts in an
environment of rising global interest rates intensified
speculative currency demand, reinforcing exchange
rate misalignments.

Global Economic Conditions: External shocks such as
Federal Reserve rate hikes, global recession risks, and
capital flight from emerging markets can heighten
speculative pressures. When major global financial
events coincide with domestic vulnerabilities,
speculative attacks on local currencies become more
intense.

«  Geopolitical  Uncertainty:  Diplomatic  crises,
sanctions, and regional conflicts often heighten risk
perceptions, leading to self-fulfilling speculative
runs on the currency. In Turkiye, past exchange rate
volatility has frequently been linked to periods of
heightened geopolitical uncertainty, triggering
capital flight and speculative hoarding of foreign
currency.

Theoretical Perspectives on Speculative Bubbles

«  Rational Bubble Models: Investors, anticipating future
exchange rate increases, may drive up currency
demand despite the lack of economic justification.
This self-reinforcing speculation creates a scenario
where market participants knowingly engage in
overvaluation, assuming they can exit before the
bubble bursts.

«  Behavioural Finance Models: Psychological biases
such as overconfidence, herd behaviour, and loss
aversion lead to irrational speculative surges, where
investors continue buying foreign currency even
when market fundamentals do not support such
moves.

«  Fundamental Value Models: When exchange rates
deviate significantly from their underlying economic
fundamentals, speculative feedback loops push
valuations to unsustainable levels, fostering currency
bubbles. In Turkiye, such misalignments have
historically coincided with periods of aggressive
monetary easing, external funding pressures, and
regulatory uncertainty.

«  These mechanisms provide a structured framework
for understanding speculative exchange rate
bubbles, offering critical insights into the forces
driving currency mispricing in Turkiye. In the
subsequent empirical analysis, this framework
will be applied to assess speculative surges and
their underlying drivers, shedding light on the
mechanisms contributing to bubble formation in the
foreign exchange market.

In analyzing the surge in the exchange rate and
determining if it reflects a speculative bubble, it is crucial
to connect economic indicators directly to exchange rate
dynamics. This includes understanding the mechanism
of currency bubble formation, which often initiates a
disruption in one of the determinants of the exchange rate,
such as inflation or interest rates. For instance, the sharp rise
in inflation observed post-2021could contribute to nominal
and real exchange rate increases, indicating a direct
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impact on currency values. Similarly, negative real interest
rates can incentivize capital outflows, leading to currency
depreciation and heightened exchange rate fluctuations,
especially during economic uncertainty. Furthermore, the
discussions on various economic indicators, such as trade
balances and external debt levels, serve as additional drivers
toinfluence the exchange rate significantly. These indicators
are crucial in shaping market sentiments and investor
behaviors, contributing to the speculative dynamics
observed in the foreign exchange market. The mechanism
of currency bubble formation highlights how market
reactions can fuel speculative attacks, amplifying what
would have been a manageable increase in the exchange
rate into a more severe bubble formation. The mechanism
of currency bubble formation often initiates a disruption in
one of the determinants of the exchange rate, leading to an
initial increase in the exchange rate. Subsequently, market
reactions fuel speculative attacks, amplifying what would
have been a manageable increase in the exchange rate into
a more severe bubble formation. This is particularly evident
during economic disruptions or geopolitical tensions, where
sudden political instabilities can trigger a rapid exodus of
global funds, exacerbating the demand for foreign currency
in the economy and unveiling a currency crisis.

Moreover, examining the trade balances represented
by exports and imports provides insights into the overall
balance of payments and its influence on the exchange
rate. Persistent trade deficits and increasing external debt
levels can impact investor sentiment, prompting capital
movements that affect currency values. While relatively
stable, the proportion of external debt to GDP remains a
point of consideration for currency stability and investor
confidence. High levels of external debt can pose risks to
currency resilience, requiring prudent fiscal management
and monitoring to mitigate potential exchange rate
volatility. In this context, some macroeconomic indicators
regarding the Tlrkiye Economy are given in Table 1.

Table 1 provides a comprehensive overview of
Turkiye's leading economic indicators over the years.
These indicators play a crucial role in understanding the
exchange rate dynamics, especially concerning factors
like inflation, interest rates, trade balances, and foreign
direct investments. One notable observation from the
data is the significant increase in inflation, particularly
post-2021, which has implications for the exchange rate.
A sharp rise in inflation can contribute to both nominal
and real exchange rate increases. In a scenario where
inflation was the sole determinant of exchange rates,
substantial changes in the real exchange rate would
not be anticipated. Nevertheless, the data suggests that

both nominal and real exchange rates have experienced
significant appreciation, implying the presence of
additional factors beyond inflation.

Moreover, a closer look at the trade balances,
indicated by the Exports (X) and Imports (M) columns,
provides crucial insights. The trade deficit, indicated by
the negative values in the Balance (X-M) column, has
fluctuated over the years, impacting the overall balance
of payments and subsequently influencing the exchange
rate. However, it is noteworthy that while the trade deficit
has been consistently negative, its share in GDP (%GDP)
has varied between 4% to 10%. This variation suggests
that while the absolute trade deficit figures may be
substantial, their relative impact on the economy has

shown some degree of stability within a certain range.

Another important factor to consider is the potential
influence of negative real interest rates on exchange
rate dynamics. Negative interest rates can incentivize
investors to seek higher returns elsewhere, including
foreign currencies, thereby putting downward pressure
on the local currency. This phenomenon can exacerbate
exchange rate fluctuations, particularly during periods of
economic uncertainty. In addition, negative interest rates
can incentivize capital outflows, leading to a depreciation
of the currency.

Furthermore, Table 1 data underscores a notable rise in
Turkiye's external debt throughout the years, indicating
potential implications for the country’s economy and
exchange rate dynamics. However, it's essential to note
that while external debt levels have risen notably, the
proportion of total external debt to GDP has not shown a
significant change. This observation suggests a relatively
stable relationship between Turkiye's external debt
burden and its economic output, at least regarding their
proportional impact on the economy. A consistent or
slightly changing share of external debt to GDP indicates
that despite the increasing debt levels, Turkiye's economy
has also been expanding, potentially mitigating concerns
about the debt burden’s immediate impact on currency
stability. Nevertheless, the absolute increase in external
debt remains a point of consideration for policymakers
and investors. High levels of external debt can still
pose risks to currency stability and investor confidence,
especially if not managed effectively. Concerns about
the sustainability of debt repayment and the country’s
ability to service its obligations can lead to fluctuations in
the exchange rate as investors assess the economic risk.
Therefore, while the proportional share of external debt
to GDP may not have changed significantly, the absolute
increase in external debt warrants ongoing monitoring
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and prudent fiscal management to ensure long-term
economic stability and currency resilience.

Moreover, the sharp increase in inflation, negative real
interest rates, and rising external debt likely contributed
to upward pressure on the exchange rate. Furthermore,
persistent trade deficits and a relatively elevated external
debt may have influenced investor sentiment, prompting
capital outflows and currency depreciation. Nevertheless,
it is crucial to acknowledge that speculative movements,
driven by market sentiment and expectations, can
magnify exchange rate fluctuations beyond what can
be solely explained by fundamental economic factors.
Speculative activities, especially during periods of
heightened volatility, can lead to rapid and exaggerated
movements in the exchange rate, potentially creating a
bubble-like scenario.

Considering these factors, it becomes apparent that
the sharp increase in the exchange rate, particularly in the
latter months of 2021, even partially, can be attributed
to variables such as inflation, interest rates, foreign trade
deficits, external debt levels, and other macroeconomic
indicators. However, this surge in the exchange rate
has garnered significant attention and debate, with
some arguing that it cannot be fully rationalized by real
economic factors alone. Accordingly, it is noteworthy
that following the sharp increase in the exchange rate,
the announcement on December 20, 2021, regarding the
Foreign Exchange-Protected Turkish Lira Deposit (where
the Treasury pledged to cover the difference if the return
on TL-denominated accounts falls below the exchange
rate), led to a drastic drop in the dollar rate from 18 TL to
12 TL overnight. This event serves as a crucial indicator
of market dynamics and speculative influences. In this
context, this situation was seen by many as evidence
that there were no real macroeconomic reasons behind
the sharp rise in the exchange rate. Therefore, while
macroeconomic variables provide a foundational
understanding of exchange rate movements, the
presence of speculative elements and market dynamics
cannot be overlooked in explaining the sharp increase in
theexchangerateobservedinlate2021.Acomprehensive
analysis that considers both fundamental economic
drivers and speculative influences is necessary to grasp
the complexities of exchange rate dynamics in Turkiye
fully. Therefore, it is essential to delve deeper into whether
this entire surge in the exchange rate stems solely from
these macroeconomic variables or if speculative activities
have also contributed, leading to artificial factors such
as a bubble formation in the exchange rate. That is,
validating or refuting the presence of a speculative

bubble during this period holds significant implications
for understanding exchange rate dynamics and market
behavior in Turkiye. This study is specifically designed to
address these critical aspects. In this regard, the primary
objective of this study is to investigate whether the
exchange rate appreciation observed after 2021 is driven
by speculative activity, that is, a bubble formation.

This study is expected to make significant contributions
to the existing literature on exchange rate dynamics,
especially during periods of rapid volatility and potential
speculative activities. Utilizing robust methodologies
like the GSADF and BSADF methods, the research aims
to unveil a comprehensive analysis of exchange rate
movements, revealing the complex interplay between
fundamental speculative
influences. The anticipated outcomes of this study
include not only a deeper understanding of exchange
rate dynamics in Turkiye but also valuable insights for
policymakers, investors, and researchers addressing
similar challenges in other economies. In the following
sections of this study created in this direction, firstly
a literature review on the exchange rate bubble is be
performed, and the added value of this study compared
to other studies is be revealed. In subsequent sections,
after introducing the GSADF and BSADF methods used
to detect bubble formation in the study, then the results
are evaluated by reporting the results obtained from the
empirical application.

economic drivers and

LITERATURE REVIEW

Exchange rate dynamics are a central factor in shaping
stability, particularly in emerging
markets like Tlrkiye. In particular, the impact of exchange
rate increases on inflation stands out as a critical issue
in foreign-dependent economies such as Tirkiye. In
this context, ilhan et al. (2022) and Akdeniz et al. (2022)
emphasize that Turkiye's high dependence on imported
inputs amplifies the cost-push inflation triggered by
exchange rate increases. ilhan et al. (2023) note that
the exchange rate pass-through (ERPT) to consumer
prices surged significantly during sharp currency
depreciations, particularly after structural problems and
inconsistent monetary policies began to undermine
the credibility of inflation-targeting frameworks. These
inflationary effects were further exacerbated by external
shocks, such as fluctuations in global risk sentiment and
commodity prices, creating additional challenges for
policymakers. Beyond inflationary pressures, exchange
rate volatility has broader economic repercussions.
Helmi et al. (2023) underline the destabilizing effects of
currency fluctuations on trade balances, capital flows,

macroeconomic
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Table 2. Literature Review

Autor(s) Exchange Rate | Periods Methods Results
Wu (1995) USD and GBP JPY, 1974:1-1988:12 | Kalman filter There are no exchange rate bubbles.
and DEM
1977:09 to A new test There are no exchange rate bubbles
Norden (1996) JPY, DEM, and CAD 1991 :10 developed by in many cases 9
: Norden (1996) y cases.
Substantial a evidence supports the
existence of a stochastic rational
Elwood et al. (1999) JPY and DEM ng: ? f;(z?e_fspace bubble, estimated to have collapsed
' between the end of March and the
end of April 1990.
Germanv. Hunaar during the Extended No evidence of price or exchange
Chan et al. (2003) Vi gany | ¢ 9 Durlauf-Hooker | rate bubbles was found in the three
and Poland interwar . . o
approach countries under investigation.
. USD and GBP, CAD, | 1989:01-
Jirasakuldech et al. (2006) DKK, JPY, and ZAR | 2004:12 GSADF There are no exchange rate bubbles.
. | SADF and There is evidence of exchange rate
Bettendorf and Chen (2013) | GBP/USD 1972:1-2012:6 GSADF bubbles.
No evidence of bubbles was detect-
ed prior to 2005, during the fixed
Jiang et al. (2015) RMB/USD 1995:7-2013:10 | GSADF exchange rate regime. However,
strong evidence of bubbles has been
found since 2006.
Iran’s four main
. asset markets, 2002:03- Sigma-Point there are bubbles spillover among
Rasekhi et al. (2016) including the 2015:06 Kalman Filter asset markets.
exchange rate
While the 1994-1995 Mexican
Some G10, Asian, 1991:03- currency crisis led to a bubble in the
Hu and Oxley (2017) and BRICS Coun- ) GSADF US Dollar-Mexican Peso exchange
. 2014:10 . .
tries rate, no such evidence exists for G10
countries.
BRICS countries’ 1999:03 to Mr?)dilsed b There are speculative exchange rate
Maldonado et al. (2018) currency relative ) prop y bubbles, and the bubbles are detect-
2013:06 Maldonado et al. .
to USD ed to be cointegrated.
(2012)
Price bubbles were detected in all
USD/BRL, USD/RUB, N1 currencies except USD/INR, with
Yildirim et al. (2022) USD/INR, USD/CNY, ;g?;g; églig?nd speculative movements in exchange
USD/ZAR, USD/TRY ’ rates causing potential problems for
national economies.
= . 02.12.2019- SADF and There are exchange rate explosive
Ozdemir (2021) EUR/USD 04.12.2020 GSADF bubbles.
January 2,
2015, to There is significant bubble activity
USD/TRY, GBP/TRY, | November 15, SADF and in all five exchange rates, espe-
Ozdemir (2022) EUR/TRY, CNY/TRY, | 2019, and; GSADF cially during the COVID-19 period,
RUB/TRY November 18, indicating more inefficiency in forex
2019, to Febru- markets during this time.
ary 12,2021
23.08.2015- There are two explosive bubbles in
Ural (2021) USD/KZT 04.04.2021 GSADF 2018 and 2020.
1999.03- Countries outside China have
BRICS countries’ ’ GSADF, RTADF, | observed at least one of four distinct
. 2017.10 for BIS . .
Maldonado et al. (2021) currency relative and 2005.07- Evans, and Froot | bubble types: single explosive,

to USD

2017.12 for CR

and Obstfeld

multiple periodically collapsing,
periodically collapsing, and intrinsic.
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Autor(s)

Exchange Rate

Periods

Methods

Results

Deviren et al. (2014)

TRY/USD, TRY/EUR,
TRY/JPY, and TRY/
CHF

01.01.2005-
20.12.2013

Watanabe et al.

(2007)

Multiple instances of bubble forma-
tion have been identified. Moreover,
the duration of collapses in the TRY/
CHF rate is generally shorter. In

contrast, the duration of collapses in

the TRY/EUR rate is generally longer
than in other exchange rates.

Korkmaz et al. (2016) TRY/USD, TRY/Euro

2002:1-2016:5

Despite detecting a bubble forma-
tion in the dollar exchange rate dur-
ing the specified period, empirical
analysis suggests that this bubble
had no significant impact on the
performance of the BIST-100 index.

SADF and
GSADF

Korkmaz (2018) Euro/TRY, USD/TRY

01.08.2011-
23.03.2018

Euro/TRY bubbles: 10.05-15.07.2013,
05.08-28.10.2013, 13.12-14.03.2013.
USD/TRY bubbles:
12.08.-03.09.2013, 30.12.2013-
18.02.2014, 4.03-13.03.2015, 14.04-
20.05.2015, 10.06-16.06.2015, 19.08-
19.10.2015, 26.12.2016-09.02.2017.

SADF and
GSADF

USD/TRY and

Afsar et al. (2019) EURO/TRY

2018:11

2005:01 to

USD/TRY experienced bubble peri-
ods in the last quarter of 2008, early
2014, the last quarter of 2015, and
from the last quarter of 2016 to mid-
2017. Similarly, EUR/TRY exhibited
bubble periods during May-October
2011, mid-2012, the third quarter

of 2013 to early 2014, and from the
end of 2017 to the fourth quarter of
2018.

GSDF

Gulcan et al. (2021)
period for JPY/TRY

03.01.2005 and 20.11.2019 for the
USD/TRY, EUR/TRY, GBP/TRY, and
CNY/TRY, and 28.08.2013-20.11.2019

Empirical evidence suggests the for-
mation of financial bubbles within
Turkiye's foreign exchange market.

GSADF and
SADF

Gok (2021) USD/TRY

2005 and 2021

There is evidence of two long
bubble periods (02.2015-03.2016
and 09.2016-06.2021) and six short
bubble periods (05.2006-07.2006,
08.2011 covering 5 weeks, 08.2013
covering 3 weeks, 01.2014 covering
7 weeks, 05.2016 covering 8 weeks,
and 07.2016 covering 4 weeks).

GSADF and
BSADF

Source: Author.

and investment decisions, particularly in economies with
structural vulnerabilities. The study reveals that during
periods of heightened uncertainty, such as the COVID-19
pandemic, exchange rate shocks contributed to elevated
market volatility, disrupting financial stability and creating
spillover effects across global markets. ilhan et al. (2022)
further observe that speculative dynamics driven by high
exchange market pressure (EMP) intensified currency
depreciation, highlighting the interplay between external
shocks and domestic vulnerabilities. Moreover, empirical
findings from these studies offer critical insights. ilhan
et al. (2022) and Helmi et al. (2023) demonstrate that
the effects of exchange rate volatility are dynamic and

evolve over time, reflecting shifts in global conditions
and policy responses. For instance, Tirkiye's ERPT surged
during specific shocks, such as the May 2006 exchange
rate crisis, with ilhan et al. (2023) documenting pass-
through rates exceeding 15%. These findings underscore
the need for adaptive and consistent monetary policies,
alongside structural reforms, to mitigate the inflationary
and destabilizing effects of exchange rate volatility
effectively. Such measures are essential to enhance
macroeconomic stability and resilience against external
and internal shocks.
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On the other hand, although exchange rate increases
have important macroeconomic effects on inflation,
trade balance, capital flows, and investment decisions,
this study focuses on speculative bubble formations,
which refer to unrealistic increases in exchange rate
markets, and the dynamics of this bubble formation,
rather than on these macroeconomic effects. In this
context, numerous studies have focused on various
types of speculative bubbles in the empirical literature,
especially stock market bubbles, asset market bubbles
(real estate bubbles, exchange rate, cryptocurrency
markets, etc.), credit bubbles, and commodity bubbles
(oil prices, precious metals, agricultural crops, etc.).
While most empirical studies on bubble formation tend
to focus on stock and real estate markets, fewer have
examined speculative bubbles in currency markets,
including the Turkish Lira. Table 2 presents a curated
selection of studies that have contributed significantly
to the discourse on exchange rate bubbles. These studies
are included based on their methodological rigor,
relevance to the Turkish exchange rate context, and their
novel insights into bubble detection and analysis. When
the relevant literature is examined, it is seen that many
different empirical methods are used to detect bubble
formation. However, following the introduction of the
GSADF and BSADF methods by by Phillips et al. (2015)
and Phillips et al. (2011), these techniques have become
the primary tools for detecting speculative bubbles
in exchange rate markets. In this context, this study
extends their application to the Turkish Lira, offering a
novel perspective on bubble formation in the context of
Turkiye's recent currency fluctuations. Moreover, while
the BSADF curve is primarily utilized to detect speculative
bubblesin asset pricing, this study proposes an additional
interpretation. Specifically, in examining exchange rates,
while not a definitive measure, the BSADF curve may
serve as an indicative benchmark for the ‘fair price’ of
the currency. This perspective suggests that observed
exchange rates aligning with the BSADF curve could
reflect the currency’s inherent value, with deviations
potentially indicating overvaluation or undervaluation.
Extending this concept, similar applications could inform
pricing insights in other asset markets, such as equities
or real estate, where the BSADF curve could signify the
degree of divergence from an implied fair value.

When empirical studies on Tirkiye are examined,
nominal exchange rates are used as the exchange rate
variable in most studies. However, the use of the nominal
exchange rate in empirical analyses of exchange rate
bubbles may lead to the mistaken identification of
exchange rate increases driven primarily by inflationary

pressures as speculative bubbles, potentially resulting
in inaccurate conclusions about exchange rate market
efficiency and stability. Actually, a significant increase in
the exchange rate that outpaces the rate of inflation can
be interpreted as a sign of a potential bubble, suggesting
that market expectations and sentiment may be driving
the exchange rate to levels that are not justified by
underlying economic fundamentals. Consequently,
using the nominal exchange rate in empirical analyses of
exchange rate bubbles may lead to identifying a larger
number of bubbles than may actually exist, potentially
overstating the extent of speculative activity in the foreign
exchange market. On the other hand, while existing
studies have primarily analyzed the behavior of a few
specific currencies, such as the Dollarand the Euro, there is
a lack of research exploring the dynamics of the effective
exchange rate, which provides a more comprehensive
measure of the overall value of the Turkish Lira relative
to the currencies of Turkiye's significant trading partners.
Additionally, while existing studies on Turkiye's exchange
rate dynamics have focused on various periods, none
have specifically addressed the potential speculative
bubbles during the significant exchange rate movements
in the final quarter of 2021. This study aims to fill this gap
by applying advanced bubble detection methods to the
Turkish Lira during this period, thereby contributing to a
more nuanced understanding of exchange rate volatility
in Turkiye.

DATA and METHODOLOGY

The study delves into an examination of the potential
bubble within the foreign exchange market from
February 2001 to September 2024, encompassing the
notable surge in exchange rates witnessed in late 2021. A
pivotal aspect of the methodology lies in the deliberate
choice of the effective real exchange rate, which shows
the weighted average value of the Turkish lira obtained
from the CBRT (The Central Bank of the Republic of
Turkiye), as the primary variable. This decision is not
arbitrary but is based on a meticulous consideration of
the intricacies inherent in exchange rate dynamics. Had
the nominal exchange rate variable been chosen, the
influence of inflation-driven fluctuations in exchange
rates could have been inadvertently magnified. Such
inflation-induced spikes could have falsely contributed
to the perception of bubble formation, even during
periods devoid of actual bubbles. This would have led
to erroneous conclusions, suggesting bubble formation
even in non-bubble periods. The effective real exchange
rate variable has been judiciously selected to circumvent
these pitfalls and ensure precision in the analysis. This
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choice is underpinned by the recognition that non-
real increases, particularly those fueled by inflation,
can artificially inflate the perception of bubbles. By
focusing on the real effective exchange rate, a clear lens
is maintained on genuine exchange rate movements,
untainted by inflationary distortions, thus enhancing
the accuracy and reliability of the findings. The study
employed the recursive and right-tailed unit root tests
proposed by Phillips et al. (2015) as the empirical method
for bubble detection. These tests are widely recognized
and utilized in the literature to identify potential bubbles
within financial markets.

The GSADF test, a generalized form of the SADF test
proposed by Phillips et al. (2011), is utilized in this study.
Phillips et al. (2011) propose an empirical model (namely
SADF: The Supremum Augmented Dickey-Fuller) that
uses recursive regression and right-tailed unit root tests
to test for bubbles at stock prices on the US Nasdaq
stock market. Unlike left-tailed unit root tests, such tests
often focus on the alternative hypothesis (rather than
the unit root hypothesis) due to the concern for possible
deviations from fundamentals and market excesses or
mispricing (Phillips et al., 2015, p. 1047). The SADF test
starts with estimating equation (1) by using the least-
squares method (Phillips et al., 2011, p. 206):

i
X, = H +0X +z¢jAXt—j tE s Exy ~NID (0, O-f) (M
=1

Here, j represents the lag parameter, and NID denotes
an independent and normally distributed error term.
While the unit root null hypothesis is H: 8=1, the right-
tailed alternative hypothesis is H: 6 >1. The SADF test
is based on the repeated prediction of the ADF model
on a forward-expanding set of samples, and the test is
obtained as the sup value corresponding to the ADF test
sequence (Phillips et al., 2011, p. 207):

—T

smallest window width fraction used to initiate the
test statistic calculation, while 1 represents the largest
window fraction, corresponding to the total sample size.
The parameter r1, which denotes the starting point of
the array, is fixed to 0. Thus, the endpoint of each sample
(r,) is equal to r, it changes from 10 to 1. ADF statistic is
indicated by the statistic for a sample running from 0
tor, Accordingly, the SADF test, a sup statistic derived
from forward recursive regression, is formally defined as
(Phillips et al., 2015, p. 1048):

SADE, | = sup ADEy
ne[r,1]

Phillips et al. (2011), following the SADF test developed
by Phillips et al. (2015) proposed a new recursive
test procedure (GSADF: The Generalized Supremum
Augmented Dickey-Fuller) and dating algorithm (BSADF:
Backwards Supremum Augmented Dickey-Fuller) used to
detect multiple bubbles. The GSADF test developed here
is constructed recursively on sub-samples of the data,
much more comprehensively than the SADF test, based
on repeated ADF test regressions in Equation (4) (Phillips
etal, 2015, pp. 1047-1048):

3)

k
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i=1
Besides adesting the endpoint of the r, regression
from r, (the minimum window width) to 1, the GSADF
test permits the starting point rl in Equation (4) to
vary within an appropriate range (from 0 up to r,—r, in
contrast to the SADF test). Consequently, the GSADF
statistic is defined as the largest ADF statistic obtained
from this double recursion across all feasible r, and r,
ranges, and it is represented as GSADF(r)). The GSADF
statistic is formally defined in Equation (5) (Phillips et al.,
2015, pp. 1048-1049):
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Here, w is the standard Brownian motion, also known
as the Wiener Method. In this case, the window size
r, expands from r, to 1. The parameter r, denotes the
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Also, the GSADF statistic is simply defined in Equation
(6) as follows (Phillips et al., 2015: 1049):

GSADF(1,)= sup ADE?

ner,1]
r1€f0,n-1p)

(6)

In this context, in contrast to the SADF test (Phillips
et al, 2011), the GSADF test (Phillips et al., 2015)
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identifies multiple bubble episodes by allowing the
window size to vary from 0 to r,—r,.In this respect, this
test provides a great advantage (Phillips et al., 2015,
p. 1048).

To identify bubble start and end dates, Phillips et
al. (2015) introduce the Backwards Sup ADF (BSADF)
sequence immediately following the calculation of the
GSADEF test statistic. The Backwards Sup ADF (BSADF)
test is a sup ADF test conducted on an expanding
sample set. The endpoint of each sample is fixed at the
fraction r, of the total sample size, while the starting
point of the sample is allowed to vary from 0 to r,-r,
corresponding to the formation of the window (Phillips
etal., 2015, p. 1051).

BSADF, (r,)= sup {ADF;Z} 7)

1€[0,5,-19]

The point where the BSADF sequence first cuts the critical
value is the point the bubble formation starts. Points in the
BSADF sequence that exceed the critical value indicate
bubble zones. Finally, the bubble is considered to have ended
at the endpoint where the BSADF sequence falls below the
critical value. This endpoint indicates a return to more rational
market behavior. In this context, the BSADF curve could also
be interpreted as a benchmark for identifying the currency’s
‘implied fair value! While not a definitive representation of
the fair price, the BSADF curve provides a reference against
which the exchange rate’s proximity can suggest its relative
valuation status. Such an interpretation enriches the bubble
detection framework, allowing for the BSADF curve to
indicate whether observed exchange rate levels align with
fundamental economic factors.

EMPIRICAL FINDINGS

The study delved into the intricate dynamics of Turkiye's
foreign exchange market spanning from February
2001 to September 2024. Initially, the Generalized
Sup Augmented Dickey-Fuller (GSADF) test unveiled

potential bubble formations within this extensive
period. Remarkably, the findings illuminated bubble
formations in Tirkiye's foreign exchange market during
this timeframe. Following identifying these bubbles, the
Backwards Sup Augmented Dickey-Fuller (BSADF) test
was subsequently administered to pinpoint the exact
periods of bubble formations, and its corresponding
critical values were derived. These pivotal insights from
both the GSADF and BSADF tests are meticulously
presented in Table 3, encapsulating the nuanced
dynamics of bubble formations within Tirkiye's foreign

exchange landscape.

The empirical analysis spans 284 months; however,
due to the minimum window width, the calculation of
the BSADF Sequence initiated in July 2003. During the
specified periods, the observed exchange rates closely
tracked the BSADF curve; in a sense indicating that the
currency’s valuation was near its theoretical ‘fair value’
Periods where significant deviations occur may indicate
speculative pressures or mispricing. This finding supports
the notion that the BSADF curve can serve as a valuable
indicator of the exchange rate’s fair valuation, providing
insights into when the currency aligns or strays from its
economically justified level. Based on the BSADF test
outcomes, bubble formations have been identified in the
exchange rate market during three distinct periods: May
2018 to October 2018, September 2020 to November
2020, and November 2021 to March 2022. Notably, the
longest period of bubble formation is observed from
May 2018 to October 2018, encompassing a duration
of 6 months. This suggests a more pronounced bubble
formation in 2018 than in 2022. The identified bubble
formation periods are visually represented in Figure 1,
where the left axis showing the “Exchange Rate,” the right
axis displaying “Backwards SADF Sequences”and “Critical
Values (%95)," and the bubble periods shaded in grey for
better clarity.

Table 3. The Generalized Sup ADF and Backwards Sup ADF Test Results

GSADF Statistics

Bubbles Periods obtained from the BSADF Sequence

First Bubbles Period
May 2018-October 2018

2,059%%* Second Bubbles Period

Third Bubbles Period
November 2021-March 2022

September 2020-November 2020

Note: The symbols ***, ** and * indicate bubble formation at the 1%, 5%, and 10% significance levels, respectively. The critical
values for the GSADF statistic are 1.909, 2.135, and 2.792, corresponding to the 1%, 5%, and 10% significance levels, respectively.
Critical values have been obtained with a 2000 replicate Monte Carlo simulation for 284 observations, with a minimum estimation

window size of 32 months.
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Figure 1. Periods of Bubbles in the Tirkiye Exchange Rate Market

Source: Developed by the author based on empirical findings from this study.

Interpretation of the underlying causes of the first
bubble formation is important to consider the events
and policy implementations that may have influenced
the exchange rate movements during this period. In the
first bubble period, it is notable that a crisis involving
the threat of sanctions with the USA coincided with the
case of Priest Andrew Brunson, who faced accusations of
espionage and was sentenced to house arrest. This event
potentially played a significant role in the exchange rate
dynamics. Donald Trump’s remarks during his October
7, 2019, press briefing provide compelling evidence of
the critical role geopolitical tensions played in shaping
exchange rate movements during this period. Referring
to the Brunson case, Trump stated: “They could suffer the
wrath of an extremely decimated economy, and I've done it
once. | did it with Pastor Brunson. You remember the Pastor
Brunson? And they wouldn't give Pastor Brunson back, and
they ended up giving Pastor Brunson back pretty quickly.
The currency fell at record levels, and lots of other things
happened.” (For the full video of this press briefing, see
Euronews, 2019). These remarks underline the direct
correlation between political actions and their economic
consequences, particularly in the context of the sanctions
imposed by the United States. During the escalation
of the crisis, the Turkish lira faced unprecedented
speculative pressures, amplifying the depreciation
in its value. The sanctions and the accompanying
rhetoric, as exemplified by Trump’s statements, not
only heightened market uncertainty but also served as

a catalyst for speculative behavior, further exacerbating
the volatility in the exchange rate. These events provide
a clear example of how external political pressures can
trigger significant market reactions, contributing to the
formation of financial bubbles. For instance, the dollar
exchange rate, which stood at 4.05 TRY at the beginning
of this period, rapidly increased, peaking at over 7.20
TRY in international markets on August 12, 2018 (In
this context, see the news article Euronews, 2018). The
tensions eased after Brunson’s release in October 2018,
leading to a regression in the dollar exchange rate
above the 5 TRY level, with the year-end rate settling
at 5.29 TRY. The convergence of geopolitical tensions,
particularly those involving the USA and Tirkiye during
the Brunson incident, alongside market reactions and
investor sentiment, suggests a possible connection to
the bubble observed during this period. These events
underscore the intricate relationship between political
developments, policy responses, and exchange rate
movements, highlighting the complexities of identifying
and analyzing bubble formations in currency markets.
It is worth emphasizing that while these observations
may not conclusively prove causation, they provide
substantial context and potential explanations for the
observed exchange rate dynamics. Furthermore, the
analysis supports that speculative factor, rather than
purely economic indicators, played a significant role in
driving exchange rate fluctuations during the identified
bubble periods.This study’s identification of these bubble
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periods provides valuable insights into the dynamics of
exchange rate movements, emphasizing the importance
of considering non-traditional drivers such as geopolitical
tensions and market sentiment in understanding
currency market behaviors. By acknowledging these
speculative influences, this study contributes to a more
comprehensive understanding of the factors influencing
exchange rate dynamics and the potential impact of

speculative activities on currency markets.

Upon closer examination of the second bubble period
spanning from September 2020 to November 2020, it
becomes evident that a relatively minor and short-lived
bubble formation occurred during this time frame. This
period coincided with the global economic challenges
posed by the Covid-19 pandemic. The initial six months
of 2021, preceding the bubble formation, witnessed a
significant both global and national trade slowdown, with
many factories and workplaces halting operations. This
economic contraction was not unique to Turkiye but was
a global phenomenon affecting economies worldwide.
Despite the initial economic downturn, various measures
were implemented to stabilize and support the economy.
Government interventions and public support initiatives,
coupled with normalization efforts starting from the end
of June, aimed to mitigate the impact of the pandemic
on economic activities. However, despite these efforts,
the dollar exchange rate, which stood at 5.96 TRY at the
beginning of the year, surged to 7.35 TRY in September
2020, when the bubble formation commenced. The
escalation of the dollar rate, peaking around the 8.50
levels towards the end of the detected bubble in
November 2020, reflected the speculative pressures and
uncertainties prevailing in the foreign exchange market.
Subsequently, following the conclusion of the bubble
formation period, the dollar rate gradually declined to
7.36 TRY. This fluctuation underscores the influence of
speculative factors and market sentiment on exchange
rate dynamics, particularly during periods of economic
uncertainty and crisis such as the Covid-19 pandemic.

Finally, the empirical analysis reveals a particularly
notable discovery regarding the presence of a bubble
in Tirkiye's exchange rate market during the latter
months of 2021, coinciding with a sharp upward trend
in exchange rates. This result is also the most striking
result of the empirical analysis. The study’s findings
specifically for this period align with claims that at
least some of the sharp increase in the exchange
rate doesn't align with macroeconomic indicators.
The subsequent sharp decline in the exchange rate
following the announcement of the Foreign Exchange-

Protected Turkish Lira Deposit further underscores this
observation. It can be argued that while this instrument
may not entirely eliminate the bubble, it impedes its
growth or contributes to its decrease. Accordingly, Figure
1 illustrates this bubble formation, which commenced
in November 2021, peaked in December 2021, and
concluded in March 2022. Examining the bubble period
in detail, we observe a significant decline in the effective
real exchange rate, from 63.02 in September 2020t0 47.82
by December 2021. Delving into the dollar exchange
rate dynamics during this bubble period, we note a
remarkable surge. The dollar exchange rate, 8.90 TRY
on October 1, 2021, surged to historic highs, surpassing
10 TRY on November 16, 2021, 17 TRY on December 17,
2021, and 18 TRY on December 20, 2021. Subsequently,
following the announcement of the Foreign Exchange-
Protected Turkish Lira Deposit, introduced to mitigate
the depreciation of the TRY from its historical peak, a
reversal in trend is observed. As depicted graphically in
Figure 1, the BSADF curve starts to trend downward after
this intervention. This new policy instrument not only
alleviated the excessive demand for foreign currency but
also instigated a notable recovery, dispelling concerns of
continued exchange rate escalation.

Followingthelastidentified bubble period,itisobserved
that there has been a visible decrease in exchange ratesin
Turkiye, particularly after the introduction of the Foreign
Exchange-Protected Turkish Lira Deposit as a significant
policy measure. This decrease appeared to contribute to
the bubble’s deflation by March 2022. On the other hand,
it's essential to recognize that the exchange rate, which
was 14.66 TRY against the dollar in March 2022 (the
period when the last bubble formation deflated), rose to
31.22TRY by February 2024. Although there was a period
of relative stability after the Foreign Exchange Protected
Turkish Lira Deposit was introduced, the notable rise in
the exchange rate stands out. Interestingly, the BSADF
curve did not identify a bubble at the 5% significance
level during this time, indicating that the factors driving
this upward trend are grounded in real circumstances. In
this sense, the rise in exchange rates in this period can be
attributed to several factors. In this sense, the extensive
economic and humanitarian aftermath of the devastating
earthquakes on February 6-7,along with the uncertainties
surrounding the 2023 Presidential elections, contribute
to elucidating the increase in the exchange rate during
that period for real economic reasons. The absence of an
explosive surge in the exchange rate during the specified
periods, unlike the previous period, and the non-
conversion of this increase into a bubble can partly be
attributed to the reimplementation of orthodox policies,
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particularly the reintroduction of interest rate hikes, led
by Mehmet Simsek and Cevdet Yilmaz. Similar to how
the bubble in 2021 dissipated following the introduction
of the foreign exchange-indexed deposit account, it
can be posited that this significant shift in economic
management represents a crucial policy measure aimed
at mitigating potential foreign exchange bubbles. These
observations highlight the dynamic nature of exchange
rate fluctuations and the various factors influencing

(see Figure 2. Reactions of CDS Premiums and Central
Bank Currency Reserves During Exchange Rate Bubble
Formation Periods), it is evident that the behaviour of
these variables aligns with the formation of exchange rate
bubbles identified through the GSADF and BSADF tests.
The three bubble periods—May 2018 to October 2018,
September 2020 to November 2020, and November 2021
to March 2022—demonstrate notable trends in both the
CDS premiums and foreign exchange reserves.
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Figure 2. Reactions of CDS Premiums and Central Bank Currency Reserves During Exchange Rate Bubble Formation Periods

Source: CDS Premiums data were obtained from Investing.com, while CBRT Currency Reserves data were sourced from the

Central Bank of the Republic of Tlirkiye (CBRT) EVDS Data Central.

market sentiment and currency valuation. However, it's
worth mentioning that the BSADF curve indicated the
presence of a bubble at a 10% significance level from
May 2022 to September 2022 and June 2023 to July
2023. These observations highlight the dynamic nature
of exchange rate fluctuations and the various factors
influencing market sentiment and currency valuation.
In conclusion, despite the absence of a new bubble
formation at a 5% significance level following the last
identified bubble period, the exchange rate dynamics
remain influenced by many economic, political, and social
factors. This underscores the complexity of exchange rate
movements and the ongoing challenges in maintaining
stability in Turkiye’s foreign exchange market.

On the other hand, in the graphical analysis of Turkey’s
CDS premiums (Credit Default Swap Premiums) and
foreign exchange reserves during the bubble periods

May 2018 - October 2018 Bubble: During this period,
Turkey's CDS premiums sharply increased from around
267 to 383, indicating rising investor concerns regarding
the country’s stability. Simultaneously,
foreign exchange reserves fell from 81.2 billion USD
to 66.2 billion USD, reflecting a depletion in reserves
amid the speculative pressures on the currency. These
developments align with the identified bubble period,
which is visually highlighted in grey in the graph.

economic

September 2020 - November 2020 Bubble: In this
phase, there is a notable spike in CDS premiums from
527.96 to 552.24, signifying heightened risk perception
by international markets. The reserves also show some
fluctuation, though less drastic than in 2018. The bubble
formation period is again marked in grey on the graph,
illustrating that this was a period of significant speculative
activity in the foreign exchange market.
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November 2021 - March 2022 Bubble: The period
from November 2021 to March 2022 saw another surge
in CDS premiums from 500.72 to 612.88, highlighting
a persistent perception of elevated economic risks. At
the same time, foreign exchange reserves decreased
from 78.5 billion USD to 56.1 billion USD, confirming
the intensifying pressure on the country’s currency
and reserves. This bubble formation is clearly marked
in the graph, indicating another period of speculative
behaviour.

The graph not only visually supports the occurrence
of these bubbles but also strengthens the empirical
findings of the GSADF and BSADF tests, providing a
clear connection between the CDS premiums, foreign
exchange reserves, and the speculative forces driving
the exchange rate bubbles. The use of grey shading
effectively highlights the bubble periods, offering a
comprehensive view of how macroeconomic variables
interact during times of market instability.

Building on the theoretical insights derived from
Minsky’s (1992) Financial Instability Hypothesis and
Scherbina’s (2013) analysis of speculative bubble
dynamics, Kartal (2024) developed a general framework
for understanding the formation of speculative bubbles.
This study adapts this framework specifically to foreign
exchange markets, applying it to Turkiye's exchange rate
market to examine the psychological, market-based,
and macroeconomic forces that triggered speculative
surges. The empirical findings reveal three distinct
speculative bubble periods—May 2018 to October 2018,
September 2020 to November 2020, and November 2021
to March 2022—each driven by a combination of these
mechanisms. The following section analyses how these
forces shaped speculative behaviour in each bubble
period:

The 2018 Bubbles: The Pastor Brunson Crisis and
Speculative Attacks

«  Psychological Factors: The diplomatic crisis
between Turkiye and the U.S., particularly
centred around Pastor Andrew Brunson’s
detention, triggered an aggressive herding
behaviour among both institutional and retail
investors. Concerns over potential sanctions
led to a rush into foreign currency, as market
participants anticipated further depreciation
of the Turkish lira. This collective panic, rather
than fundamental economic weaknesses, drove
excessive speculative demand. At the same time,
investors exhibited overconfidence, believing that

the TRY would continue depreciating indefinitely,
despite Turkiye's Central Bank’s (CBRT) attempts to
stabilize the currency. This overestimation of risk
led to persistent speculative positioning, further
accelerating the exchange rate surge. Additionally,
anchoring bias played a role as investors adjusted
their expectations based on previous currency
shocks, normalizing the sharp devaluation instead
of recognizing it as an overreaction.

Market Inefficiencies: Information asymmetries
intensified the bubble, as conflicting government
statements and  uncertainty  surrounding
potential U.S. sanctions heightened speculation.
Moreover, Turkiye's regulatory measures, including
restrictions on offshore swap transactions, further
distorted price discovery, exacerbating volatility.
Market frictions also played a role, as capital
controls and liquidity constraints in domestic
financial markets made it difficult for rational
investors to counteract speculative pressures.

External Shocks and Macroeconomic Factors:
Prior to the crisis, the CBRT maintained a relatively
low interest rate of 7.25% to stimulate growth.
However, as the lira came under intense pressure
with Pastor Brunson Crisis, low interest rates
had negative pressure on the exchange rate and
further triggered the increase in the exchange
rates (monetary and fiscal policy interactions).
Then, the CBRT implemented a sharp increase in
the policy rate, raising it to 22.5% by September
to stabilize the currency. This tightening had
limited effectiveness in addressing the underlying
causes of the speculative bubble since the main
reason for the currency crisis was geopolitical
risks and uncertainties regarding Tirkiye's foreign
relations. Foreign capital flight, driven by concerns
over economic stability, pushed CDS premiums
higher, while deteriorating global risk sentiment,
exacerbated by U.S. trade policies and emerging
market sell-offs, further fuelled the speculative
bubble.

Theoretical Model Alignment: The rapid
depreciation of the TRY despite CBRT’s
interventions suggests that speculative sentiment
overrode economic fundamentals, aligning with
rational bubble models. The mass movement
into foreign currency during the crisis exemplifies
behavioural finance models, as investors engaged
in herd-driven speculation, assuming further
depreciation was inevitable. The TRY’s deviation
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from its theoretical fair value, evident in extreme
volatility, further supports the fundamental value
model perspective.

Dissipation of Speculative Bubbles: Following the
sharp depreciation of the Turkish lira, the CBRT took
decisive action by raising interest rates from 7.25%
to 22.5% in September 2018, aiming to restore
confidence and curb speculative activity. The
resolution of the diplomatic crisis with the release
of Pastor Brunson, combined with a significant
interest rate hike by the Turkish Central Bank,
played a crucial role in stabilizing the exchange
rate and reducing speculative demand. As a result,
speculative demand for foreign currency subsided,
leading to a gradual revaluation of the lira.

The 2020 Bubbles:From Pandemic to
Global Uncertainty and Speculation

Psychological Factors: The global financial
uncertainty caused by the COVID-19 pandemic
led to heightened speculative sentiment. As
economies locked down and global trade
slowed, investors rushed into safe-haven assets,
contributing to a speculative surge in the
exchange rate. Amid global uncertainty and
concerns over Turkiye's foreign exchange reserves,
both individual and corporate investors engaged
in herding behaviour foreign currency purchases,
fearing continued depreciation. Overconfidence
was also prevalent, as some market participants
incorrectly anticipated a prolonged devaluation
due to economic contraction.

Market Inefficiencies: Information asymmetries
became more pronounced as inconsistent
policy responses from global central banks
created confusion, leading to speculative trading
strategies. Additionally, liquidity shortages (market
frictions) in emerging markets, including Turkiye,
intensified volatility, exacerbating mispricing in
exchange rates.

External Shocks and Macroeconomic Factors:
The global demand collapse and supply chain
disruptions earlier in 2020 triggered heightened
risks and capital outflows from emerging markets.
Thus, in Tirkiye, foreign exchange reserves
declined sharply, increasing investor concerns
and accelerating speculative positioning (global
economic conditions). As global economic
conditions worsened, Tuirkiye's fiscal and monetary

challenges, compounded by the pandemic-driven
expansionary policies, exposed its economic
fragilities. This environment, marked by declining
foreign exchange reserves and rising inflation
expectations, intensified capital flight and
exchange rate instability. In this context, the
expansive fiscal and monetary measures, including
credit incentives and accommodative interest
rate policies, further deepened public finance
stress, contributing to a self-reinforcing cycle of
depreciation and inflationary pressures (monetary
and fiscal policy interactions).

Theoretical Model Alignment: The strong deviation
of the exchange rate from macroeconomic
fundamentals, despite temporary improvements
in global market conditions, aligns with the rational
bubble model. Behavioural biases, such as herding
behaviour and overconfidence, dominated market
reactions, reinforcing speculative pressures (the
behavioural finance models). During this period,
the deviation from fair value of the exchange rate
is also consistent with fundamental value models.

Dissipation of Speculative Bubbles: As the global
economy began recovering from the initial
shocks of the COVID-19 pandemic, risk appetite
improved, and speculative pressure on emerging
market currencies, including the Turkish lira,
gradually declined. The stabilization of global
trade and the partial recovery of Turkiye's foreign
exchange reserves contributed to the correction
of the exchange rate. Additionally, as economic
contraction eased, the speculative demand for safe-
haven assets weakened, leading to a stabilization
in foreign exchange markets. Furthermore, the
appointment of a new CBRT governor and a shift
in monetary policy direction following Berat
Albayrak’s resignation restored some market
confidence, reinforcing the stabilization of the
exchange rate.

The 2021 Bubbles: Heterodox Policies,
Global Inflation, and the FED’s Tightening Cycle

Psychological Factors: The CBRT's unexpected
rate cuts in late 2021 triggered widespread herd
behaviour, as market participants rushed to
hedge against further depreciation, with large
corporations and exporters increasing their
foreign currency demand, further amplifying
speculative pressures in the exchange rate
market. This speculative momentum intensified
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as investors interpreted policy shifts as a loss of
monetary credibility, exacerbating capital flight.
Overconfidence also played a role, as many market
participants assumed that the TRY would continue
depreciating at an accelerated pace, dismissing
potential corrective interventions. In fact, the
sudden wave of falling exchange rates that
emerged with the introduction of the exchange
rate-protected deposit account dealt a major blow
to those who had made investments based on this
assumption.

Market
asymmetries emerged as frequent changes in
economic leadership and contradictory policy
signals created confusion in the market. Investors
lacked clear forward guidance on exchange rate
policy, leading to heightened speculative trading.
Meanwhile, declining foreign exchange reserves
further eroded confidence in the CBRT's ability
to stabilize the currency, reinforcing speculative
positioning (market frictions).

Inefficiencies:  Severe  information

External Shocks and Macroeconomic Factors:
The 2021 bubble coincided with rising global
inflation and expectations of Federal Reserve
interest rate hikes, both of which fuelled emerging
capital outflows (global
conditions). CBRT's rate cuts, despite
inflationary pressures, significantly eroded market
confidence, reinforcing speculative demand
for foreign currency and accelerating exchange
rate misalignments (monetary and fiscal policy
interactions).

market economic

rising

Theoretical Model The extreme
price movements observed in the exchange
rate align with rational bubble models, where
market participants continue purchasing foreign
currency despite the absence of a proportional
macroeconomic justification. Additionally, the
speculative rush into foreign assets closely follows
behavioural finance models, particularly herding
behaviour. Moreover, during this period, the

deviation from fair value of the exchange rate is

Alignment:

also consistent with fundamental value models.

Dissipation of Speculative Bubbles: Unlike previous
bubbles, which primarily ended due to external
stabilization factors or policy rate adjustments,
the 2021 speculative surge was abruptly reversed
by the introduction of the Foreign Exchange-
Protected Turkish Lira Deposit (KKM) scheme on

December 20, 2021. This policy instrument initially
curbed speculative pressures and triggered a
sharp exchange rate correction by reassuring
domestic investors and reducing foreign currency
demand. As a result, the Turkish lira experienced
a significant revaluation, with the BSADF curve
reflecting a downward shift following the policy
intervention. However, the effectiveness of KKM
waned over time as concerns over its long-term
sustainability grew, leading to the resurgence
of structural pressures on the exchange rate.
Despite this, the absence of a new speculative
bubble in the subsequent period suggests that
the transition to orthodox policies than heterodox
policies following the 2023 presidential elections,
particularly the initiation of interest rate hikes,
played a pivotal role in preventing the formation of
another speculative surge. CBRT's decisive return
to conventional
restore investor confidence, curb speculative
pressures, and reinforce exchange rate stability.
This shift highlights the fundamental role of
credible and consistent monetary policies in
mitigating excessive exchange rate volatility and
reducing the risk of recurrent speculative bubbles.

monetary tightening helped

CONCLUSION and EVALUATION

While some exchange rate movements align with
macroeconomic
remains unexplained, indicating bubble presence. This
underscores the need for nuanced analysis considering
economic fundamentals and speculative influences.
Factors like interest rate policies, investor sentiment,
and global economic conditions also impact currency
fluctuations, as seen in Tirkiye's experience post-2018.
In this context, the empirical analysis conducted from
February 2001 to September 2024 aimed to identify
and interpret currency bubbles within Turkiye's foreign
exchange market. Employing the Generalized Sup
Augmented Dickey-Fuller (GSADF) and Backwards
(BSADF) tests, the
study revealed multiple bubble formations, with a
notable focus on the period from November 2021 to
March 2022. These findings contribute significantly to
understanding the complex dynamics of exchange rate
movements and the impact of speculative factors on
currency valuations.

indicators, a volatility segment

Sup Augmented Dickey-Fuller

The mechanism of currency bubble formation often
initiates a disruption in one of the determinants of
the exchange rate, leading to an initial increase in the
exchange rate. Subsequently, market reactions fuel
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speculative attacks, amplifying what would have been
a manageable increase in the exchange rate into a
more severe bubble formation. In essence, this study
accepts that exchange rate fluctuations are influenced
by many factors, including economic fundamentals,
geopolitical events, and market sentiment. However, it
claims that at least part of the increase in the exchange
rate cannot be explained by macroeconomic reasons.
While some movements align with traditional indicators,
there remains a segment of volatility unexplained by
these factors, indicating the presence of a bubble. In
this regard, the study claims that there is a speculative
bubble formation in this unexplained section, as proven
by empirical findings. Accordingly, the study emphasizes
the need for a nuanced understanding of exchange rate
dynamics, considering both economic fundamentals and
speculative influences. Moreover, this study offers a novel
perspective by suggesting that the BSADF curve may
serve as an indicator of ‘fair value’ in currency markets,
especially when exchange rates align with the curve
during non-speculative periods. While the BSADF curve
does not conclusively determine fair value, its role as a
benchmark for assessing deviations offers a valuable
tool for policymakers. Extending this approach to other
markets could also provide insights into mispricing
across financial assets, encouraging further exploration
into the broader applications of the BSADF test.

The analysis identified three distinct periods of bubble
formations, each corresponding to unique economic
and geopolitical contexts: May 2018 to October 2018,
September 2020 to November 2020, and November 2021
to March 2022. The first bubble period coincided with a
crisis involving the threat of sanctions from the USA
and geopolitical tensions surrounding Priest Andrew
Brunson'’s case. The subsequent easing of tensions post-
Brunson’s release resulted in a regression in the exchange
rate, highlighting the sensitivity of currency markets to
geopolitical developments. The detected bubble during
this phase serves as a stark indicator of the artificiality
of the exchange rate surge. It highlights how market
perceptions, influenced by geopolitical factors, can lead
to speculative increases that are not necessarily grounded
in fundamental economic realities. Detecting a bubble
in this context underscores the need for a nuanced
understanding of market dynamics, considering both
external geopolitical pressures and internal economic
fundamentals.

The most notable bubble formation was observed
during the latter months of 2021, and compatibility with
macroeconomic fundamentals has been questioned

manytimes.This period was characterized by heightened
market uncertainties, investor sentiment fluctuations,
and policy interventions aimed at stabilizing the
exchange rate. Notably, introducing the “exchange rate-
protected deposit,” announced on December 20, 2021,
led to a rapid decrease in the dollar exchange rate from
18 TRY to 12 TRY overnight, highlighting the market’s
sensitivity to policy interventions. This intervention
underscores the effectiveness of policy measures in
addressing speculative activities and promoting market
stability.

The analysis confirmed the presence of a bubble
during the specified periods; on the other hand, it
should be particularly highlighted that the complexity
of the exchange rate increases beyond attributing
it solely to the bubble. Following 2018, particularly
during the recent bubble formation period, Turkiye's
macroeconomic indicators showed no significant signs
of major deterioration except for inflation. However,
the inflation rate in Tirkiye, significantly higher than
the global average, hinted that factors beyond inflation
played a role in the rise of both nominal and real
exchange rates. The expectation was that the rise in
inflation would primarily affect the nominal exchange
rate, with a more constrained impact on the real
exchange rate. However, contrary to this expectation,
both the nominal and real exchange rates experienced
an increase. This indicates that the exchange rate surged
beyond the inflation rate.

Moreover, there’s a possibility that the inflation
surge in countries like Turkiye could be attributed to
exchange rate movements. These observations suggest
that factors beyond inflation are driving the exchange
rate increase. In this context, various factors such as
the economic repercussions of the Covid-19 pandemic,
global and local inflation expectations, FED's statements
on asset purchase tapering, market pricing of FED’s
rate hike expectations, misapplications of Central Bank
policies, and Tiirkiye's underlying structural challenges
have significantly impacted exchange rate fluctuations.
Factors such as interest rate policies and investor
sentiment also played significant roles in influencing
currency fluctuations. Despite Tilrkiye grappling with
high inflation, the persistent reduction in interest rates
led to real interest rates falling well below inflation rates,
prompting potential foreign investor fund withdrawals
and resulting in a decline in the exchange rate.

While these factors may have triggered increases in
exchange rates, they also underscore a more nuanced
understanding. Some increases in exchange rates
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can be justified by macroeconomic reasons; however,
there remains a segment of volatility unexplained by
traditional indicators, indicating the presence of a
bubble. This study reveals bubbles that are the reason
for the increases in exchange rates unexplained by
macroeconomic indicators in the given period. The
study’s findings support claims that at least some of the
sharp increase in the exchange rate doesn't align with
macroeconomic indicators. The subsequent sharp decline
in the exchange rate following the announcement of the
Foreign Exchange-Protected Turkish Lira Deposit further
emphasizes this observation.

Before the Foreign Exchange-Protected Turkish Lira
Deposit announcement on the night of December
20, 2021, the dollar exchange rate had soared above
18 TL. Notably, the rate plummeted to 12 TL after the
announcement, showcasing a remarkable turnaround.
The recent bubble formation culminated in December
2021, marked by a notable decline in the BSADF curve,
signaling the impact of the Foreign Exchange-Protected
Turkish Lira Deposit on mitigating the exchange rate
bubble. This decline underscores that some of the
exchange rate surge can be attributed to speculative
bubbles. Furthermore, this development serves as a
crucial validation supporting the empirical findings of
this study during the specified period.

The introduction of the “exchange rate-protected
deposit” policy in December 2021 is a prime example
of effective policy intervention, as it mitigated the
bubble’s growth and helped stabilize the market in the
short term. However, while this measure temporarily
curbed the speculative surge and led to a sharp decline
in the exchange rate, its long-term sustainability
remains questionable. Relying on such temporary policy
instruments can provide immediate relief, but it does
not address the underlying vulnerabilities contributing
to bubble formations. Therefore, while the exchange
rate-protected deposit was crucial in preventing further
escalation, it should not be viewed as a comprehensive
solution. The true strength of a stable and resilient foreign
exchange market lies in the implementation of structural
reforms that address the root causes of economic
instability. Proactive measures, such as enhancing
monetary policy frameworks, improving fiscal discipline,
fostering political stability, and addressing structural
economic imbalances, are essential for creating a more
robust and resilient currency market.

By focusing on long-term structural reforms rather
than short-term fixes, policymakers can build a stronger
economic foundation, reducing the likelihood of

speculative bubbles and fostering sustainable economic
growth. Particularly, focusing on structural reforms
related to key determinants of exchange rates such as
inflation, interest rates, foreign trade deficits, foreign
direct investments, political stability, exchange rate
regimes, and speculation is essential. Moreover, this
approach not only enhances market stability but also
boosts investor confidence, attracting foreign investment
and promoting a healthier economic environment.
The study’s findings highlight the critical need for such
comprehensive reforms, emphasizing that sustainable
stability in the exchange rate market can only be achieved
through a multifaceted strategy that addresses both
immediate challenges and long-term economic health.
Furthermore, the paper emphasizes the impact of recent
economic policies on bubble formation. Notably, the
absence of a new bubble formation in the exchange rate,
despite continued increases, points to the effectiveness
of policy measures implemented by Turkiye's economic
management and the Central Bank. This observation is
particularly relevant following the 2023 elections and the
subsequent shift to orthodox economic policies under
the guidance of Mehmet Simsek and Cevdet Yiimaz.
This aligns with the conclusion drawn from the analysis,
highlighting the need for long-term structural reforms
rather than short-term fixes to ensure sustainable stability
in Turkiye's foreign exchange market. By acknowledging
the role of policy interventions in mitigating speculative
activities and promoting market stability, the study
emphasizes the critical importance of a comprehensive
approach to economic management. In conclusion, the
analysis underscores the importance of understanding
the nuanced dynamics of exchange rate movements
and the impact of policy interventions on mitigating
speculative bubbles. The empirical findings support
the need for a comprehensive approach to economic
management, focusing on long-term structural reforms
rather than short-term fixes to ensure sustainable
stability in Turkiye's foreign exchange market.
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