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ABSTRACT

Unlike in many advanced and emerging market economies, inflation was already a problem for the Turkish
economy before the COVID-19 pandemic. During the 1990s, Tuirkiye experienced severe inflation, which reached
three digits in some months. Although inflation was reduced to single digits in the 2000s through a successful
disinflation program under an implicit inflation targeting framework with a flexible exchange rate regime, price
stability became a problem again after the global financial crisis. Inflation gradually increased during the 2010s
and became out of control after late 2021. This study aims to explore inflation dynamics in Tirkiye using the
Phillips curve framework for different inflation environments. To this end, the Phillips curve equation,
augmented with the exchange rate and oil prices, is estimated using the Markov regime switching model
between January 2006 and September 2023. Two regimes are identified in the sample, namely low- and high-
inflation regimes. According to the estimation results, the Phillips curve is invalid in both regimes. The
unemployment gap is statistically insignificant despite its negative impact on current inflation. The increasing
coefficient of backward inflation in the high regime reflects the resurgent indexation behavior, which was
dominant before inflation targeting was introduced in Tirkiye. The positive impact of oil prices is only statistically
significant in the low regime. While an increase in the exchange rate significantly raises inflation in both regimes,
the effect is greater in the high-inflation regime. These empirical findings indicate that the primary issues for
controlling inflation in Tirkiye are inflation inertia and exchange rate stability.
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0oz

Birgok gelismis ve yukselen piyasa ekonomisinin aksine enflasyon, Tlrkiye ekonomisi igin COVID-19 pandemisi
oncesinde de bir problemdi. Tiirkiye, 1990l yillarda bazi aylarda ti¢ haneli rakamlara ulasan siddetli bir enflasyon
yasadi. 2000’li yillarda esnek déviz kuru ve ortik enflasyon hedeflemesi gergevesinde basarili bir dezenflasyon
programi ile enflasyon tek haneli rakamlara dustrilmus olsa da kiresel finansal kriz sonrasi donemde fiyat
istikrari yeniden bir sorun haline geldi. Enflasyon 2010’lu yillarda giderek artti ve 2021’in sonlarinda kontrolden
¢iktl. Bu galisma, Phillips egrisi cercevesini kullanarak Turkiye'deki enflasyon dinamiklerini farkli enflasyon
ortamlari igin incelemeyi amaglamaktadir. Bu dogrultuda, déviz kuru ve petrol fiyatlari ile genisletilmis Phillips
egrisi denklemi, Ocak 2006 ve Eyliil 2023 arasi dénem igin Markov rejim degisim modeli ile tahmin edilmistir.
Orneklemde diisiik ve yiiksek enflasyon rejimleri olmak iizere iki rejim tanimlanmistir. Tahmin sonuglarina gére,
Phillips egrisi her iki rejimde de gegersizdir. issizlik agig, cari enflasyon iizerindeki negatif etkisine karsin
istatistiksel olarak anlamsizdir. Geriye donuk enflasyon katsayisinin ylksek rejimde artmasi, Tlirkiye’de enflasyon
hedeflemesi 6ncesi donemde hakim olan endeksleme davranisinin yeniden canlandigini yansitmaktadir. Petrol
fiyatlarinin olumlu etkisi yalnizca diistik rejimde istatiksel olarak anlamlidir. D6viz kurundaki artis her iki rejimde
de enflasyonu anlamli bicimde arttirirken yliksek enflasyon rejimindeki etkisi daha buyuktir. Bu ampirik bulgular,
Turkiye’de enflasyonun kontrol altina alinmasinda oncelikli konularin enflasyon ataleti ve déviz kuru istikrari
olduguna isaret etmektedir

Anahtar Kelimeler: Enflasyon, Markov rejim degisim modeli, Para politikasi, Phillips egrisi, Tiirkiye
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Introduction

During the 2010s, a low inflation environment prevailed
in almost every economy; inflation dropped even in countries
apparently unaffected by the global financial crisis (GFC)
(Jorda & Nechio, 2020). The average global inflation was 2.1%
between 2010 and 2020 (Binici et al., 2022: 3). Inflation
consistently below the targets, especially in advanced
economies, sparked a debate as to whether the Phillips curve
(PC) is a reliable guide for central banks (Dorn, 2020; Jorda &
Nechio, 2023). Many studies showed that the inflation-
increasing effect of falling unemployment was reduced,
particularly during low inflation periods, while the PC
flattened (Stock & Watson, 2020; Costain et al., 2022; Forbes
et al., 2022; Jgrgensen & Llansing, 2023). However, the
COVID-19 pandemic completely changed the picture.
Inflation soared due to expansionary policies to recover from
sluggish aggregate demand during the pandemic. Further,
the impact of the Russia-Ukraine war on commodity prices
made inflation control more challenging. In August 2022,
global inflation increased to 7.5% (Binici et al., 2022: 3), while
OECD inflation reached 10.7% in October 2022 (OECD, 2024).
Thus, inflation once again came to the top of the agenda for
the world economy.

Unlike in many advanced and emerging market
economies, inflation was already a problem for the Turkish
economy before the COVID-19 pandemic. During the 1990s,
Tirkiye experienced severe inflation, which reached three
digits in some months. Fiscal dominance, a fragile banking
sector, and political instabilities resulted in price stability not
being the primary focus of the Central Bank of the Republic
of Tirkiye (CBRT) (Cufadar, 2023: 84). After the 2001 crisis,
inflation was reduced to single digits in the 2000s through a
successful disinflation program under an implicit inflation
targeting (IT) framework with a flexible exchange rate
regime. Between 2006 and 2010, when full-fledged IT was
implemented, a price stability-oriented monetary policy was
continued, and the gains of the implicit IT regime were
preserved (Glilsen & Kara, 2021: 185).

In the post-GFC period, however, Tiirkiye gradually lost
control of inflation. In particular, expectation formations
were damaged after the CBRT adopted a complex monetary
policy framework in late 2010 in response to accumulating
macro-financial risks due to accelerating capital inflows.
Furthermore, political pressures resulted in a monetary
policy that was looser than required for price and exchange
rate stability (Gurkaynak et al., 2015; Gurkaynak et al.,
2023a). In August 2018, the Turkish economy was exposed to
a currency shock, and the Turkish Lira (TL) depreciated by
over 30% while increasing uncertainties and rising inflation
expectations due to sharply rising exchange rates led to
inflation exceeding 25% in October 2018 (ilhan et al., 2023:
165). Interest rate hikes and sluggish demand conditions only
temporarily moderated inflation and exchange rates (Ulug et
al., 2023: 2864).

In the second half of 2019, declining inflation due to
the base effect and modest capital inflows created room
forinterest rate cuts, and the CBRT seized this opportunity
(Orhangazi & Yeldan, 2023: 177). The policy rate was
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reduced gradually from 24% to 8.25% between July 2019
and May 2020 (CBRT, 2024b). During this period, the CBRT
used its reserves intensively to keep the exchange rate
under control in a low-interest rate environment
(Orhangazi & Yeldan, 2023: 177). After August 2020,
however, the credit boom to alleviate the effects of
COVID-19 created upward pressures on inflation and
exchange rates (Cufadar, 2023: 89). The CBRT managed
inflation and exchange rates for almost one more year,
thanks to the return to a tight monetary policy in
November 2020 (Ulug et al., 2023: 2865).

September 2021 was a turning point for the Turkish
economy. The CBRT started interest rate cuts and reduced the
policy rate by 500 bp until December 2021. Inflation and
exchange rates were utterly out of control, with TL depreciating
by around 50% against the US dollar in three months. About 20%
in September 2021, inflation jumped to 36% by the last month
of the year (Gurkaynak et al., 2023b: 34-36).

During 2022 and the first half of 2023, the CBRT
continued its loose monetary stance. During this period,
inflation rose steadily until October 2022, peaking at
85.51% before the base effect support (CBRT, 2024a). In
June 2023, the CBRT changed its mindset to an orthodox
and price stability-oriented monetary policy. Accordingly,
it raised the policy rate gradually from 8.5% in June to
42.5% by the end of the year (CBRT, 2024b). However,
inflation increased by 23% in just the third quarter of 2023
due to the depreciation of TL, tax increases, wage
adjustments, and rising global energy prices (CBRT, 2023:
1). As of January 2024, inflation is still a primary problem
for the Turkish economy.

Forbes et al. (2021) point out that the PC simplifies
many complex relationships, but with some modifications,
its linear version can help understand high inflation
dynamics, like in the pandemic. Similarly, this study
adopts the PC approach to investigate the inflation
dynamics in the Turkish economy with the Markov regime
switching (MS) model. More specifically, an augmented PC
equation is estimated by the Markov regime-switching
intercept autoregressive heteroscedasticity (MSIAH)
model from 2006:01 to 2023:09. While several studies
have analyzed inflation drivers in Tirkiye with different
models, methods, and samples, few have used the regime
switching methods (Onder, 2009; Catik & Onder, 2011),
which allows the analysis of inflation drivers for different
inflation regimes. Furthermore, this study presents fresh
evidence for understanding inflation dynamics by
covering the pandemic period and the CBRT’s monetary
policy practices, which were incompatible with the Taylor
principle (Glrkaynak et al., 2023b).

The paper is organized as follows. The next section
provides theoretical explanations of the PC and a review of
empirical studies on inflation dynamics based on the PC
equation in Tirkiye. The subsequent section explains the
data and methodology. The empirical findings section
reports the MS estimation findings, discusses them in
relation to the literature, and presents the results of the
robustness checks of alternative model specifications. The
paper ends with the conclusion section.
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Literature Review

A Brief Theoretical Review of the Phillips Curve

The PC, which Mankiw (2001: 45) describes as one of
three key principles of macroeconomics, is fundamentally
based on the short-run inflation-employment trade-off.
The PC story began with the analysis of Phillips (1958),
which examined the relationship between money wage
growth and unemployment in the UK from 1861 to 1957.
Phillips (1958) showed a stable and negative relationship
between unemployment and nominal wage growth. That
is, whenever there is increasing labor demand and
unemployment is low, wages rise.

Lipsey (1960) then provided theoretical foundations to
support this empirical relationship. Furthermore,
Samuelson and Solow (1960) labeled this trade-off as the
PC and modified the original PC equation by replacing
money wage growth with inflation. They considered the
PC as a menu of choices between price stability and
unemployment, which paved the way for the fine-tuning
policies that were popular in the 1960s (Dorn, 2020: 134).

The empirical and theoretical evolution of the PC
continued with Phelps (1967) and Friedman (1968), who
recognized the importance of inflation expectations and
added this variable to the PC equation. Friedman’s (1968)
expectation-augmented PC can be specified as follows
(Ball & Mazumder, 2019: 113):

m,=nf +o(u, —ui) +e, o0<0 (1)

where m; denotes current inflation; mf represents
expected inflation; u; is unemployment; and u; is the
natural rate of unemployment. As proxied expected
inflation by past inflation, then Eq. (1) can be rewritten as
follows:

T =me_ 1t o(u —u) +e (2)

Friedman (1968: 11) suggested that the inflation-
unemployment trade-off is only temporary and results
from anticipated inflation. That is, the PC exists only in the
short run due to lags in expectation adjustment. Once
expectations have been adjusted, the trade-off no longer
exists in the long run (Chowdhury & Sarkar, 2017: 428).

After the PC failed to explain the stagflation crisis of the
1970s, it was increasingly criticized, especially by new
classical economists. Sargent (1971), for example, suggested
that the traditional expectation treatment cannot capture
rational agents’ forward-looking behavior, while Lucas
(1976), in his famous critique, claimed that the coefficients of
PC vary over time depending on policy responses. These
shortcomings were then addressed by the new Keynesians,
who introduced the new Keynesian Phillips curve (NKPC)
(Chowdhury & Sarkar, 2017: 428). The NKPC considered
forward-looking expectations in price settings under the
assumption of sticky prices and rational economic agents
(Abbas et al., 2016: 379). The Calvo (1983) version of the
NKPC assumed that firms operate in monopolistic
competitive markets and can set prices based on markups
over marginal costs. In each period, there is a possibility that
firms may adjust their prices (1 — ) or keep them fixed (6).
The reduced form of the NKPC is specified as follows
(Wardhono et al., 2021: 2):

Ty = BE(mpyq) + AMc, + € (3)
where E, (1., ,) is the expected future inflation; mc, is

_(1-0)(1-6p)
A= 0

real marginal cost; and . Although there was

considerable doubt about whether the output gap was an
accurate proxy, it was used as a real marginal cost in early
empirical studies (Mazumder, 2012: 324).

Based on experiences that even highly credible central
banks bear output losses in a disinflationary process, Gali
and Gertler (1999) added lagged inflation to the baseline
pure forward-looking model to capture inflation
persistence. Their model, called hybrid NKPC (HNKPC), is
defined as follows:

Ty = VrEe (1) +vp (1) + Ame, + € (4)

where 1=(1—-w)(1-60)(1-£8)¢~! and the
parameters are as follows:

V=B Y = w1 = 0+ w[1 - 6(1 — B)](5)

According to the HNKPC model, a fraction of the firms is
supposed to be forward-looking in setting their prices (1 —
), while the others are backward-looking (w). The HNKPC
has two main differences from the NKPC. First, it uses labor
income share instead of the output gap to proxy for marginal
cost. Second, three model parameters are explicitly used to
determine the coefficients: the discount factor (8), the
degree of backward-looking (w), and the degree of price
stickiness () (Gali & Gertler,1999: 203-211).

Empirical Review

This review focuses on studies investigating inflation
dynamics in the Turkish economy using the PC framework
and time-series methods. Analyzing 1988Q2-2003Q1,
Yazgan and Yilmazkuday (2005) demonstrated that the
benchmark NKPC is valid, whereas the HNKPC is not.
Onder (2009) employed an MS model to explore the PC
between 1987:01 and 2004:07. Three regimes were
identified, namely, low, high and stable, and high and
volatile inflation regimes. PC was strongly confirmed in
the low-inflation regime but not the high-inflation
regimes. The output gap was statistically insignificant in
the high-inflation regimes, which indicated that the PC
followed a nonlinear pattern. Similarly, Hasanov et al.
(2010) employed the time-varying smooth transition
regression method over 1980Q1-2008Q3 and found that
the output gap-inflation nexus was regime-dependent.

Catik et al. (2011) used the autoregressive distributed
lag (ARDL) model to test the PC for relative price changes
from 1996:01 to 2007:05. They found no inflation-output
gap trade-off in the benchmark model. However, it
became valid after the skewness and variance of relative
price changes were added to the model. Arabaci and
Eryigit (2012) used a threshold regression model to
investigate the threshold effect on the short-run PC for
1991Q1-2010Q4. They showed that the relationship
between inflation and real economic activity was stable
and nonlinear when the lagged value of the capacity
utilization rate was used as a threshold variable. Gozgor
(2013) examined the expectations-augmented PC and
HNKPC between 2005:01 and 2012:06. The ordinary least
squares findings indicated that the unemployment gap
was statistically insignificant. That is, the expectations-

287



ilhan / Journal of Economics and Administrative Sciences, 25(2): 285-296, 2024

augmented PC model was not valid. On the other hand,
the GMM findings confirmed the HNKPC. Lagged and
expected inflation and the producer price index all had
significant and positive impacts on current inflation, while
the coefficient of the unemployment rate was statistically
significant and negative.

Arabaci and Ozdemir (2014) split the 1990Q1-2013Q3
period into two sub-samples, excluding 2000 and 2001,
and explored the HNKPC employing non-casual
autoregression models. The HNKPC was valid in both sub-
samples. Furthermore, lagged inflation had a greater
impact on inflation in the 1990s, while expected inflation
was at the forefront in the 2000s. Ardor et al. (2014)
estimated the PC equation with the triangle model of
inflation for 1998Q1-2014Q1. They employed three
different non-accelerating inflation rate of unemployment
(NAIRU) from various methods and verified the PC.
Saracoglu et al. (2014) examined the HNKPC between
1998Q1 and 2013Q3 with three output gap variables
obtained using different methods. The GMM findings
confirmed the HNKPC for all models. Furthermore, the
output gap calculated by the structural vector
autoregressive (SVAR) model outperformed those
obtained from the Hodrick and Prescott (HP) filter and the
modified HP filter in explaining inflation. Baser Andic et al.
(2015) used Bayesian estimation techniques to investigate
the HNKPC from 2005Q2 to 2012Q3. The lagged and
expected inflation coefficients were close to each other.
The output gap, as a proxy for the domestic real marginal
cost, was more effective in explaining consumer inflation,
whereas the real unit labor cost variable was more
important in estimating services inflation.

Karahan and Caglarirmak Uslu (2018) analyzed the PC
using the ARDL and Kalman filter from 1996 to 2016. The
ARDL findings showed that the PC existed only in the long
run. The Kalman filter findings indicated that the negative
effect of unemployment on inflation increased after the
transition to an inflation targeting regime. Bildirici and
Ozaksoy Sonustun (2018) used the nonlinear ARDL
(NARDL) and nonlinear causality tests to investigate the
unemployment-inflation nexus for the US, Turkiye,
France, and Japan from 1960 to 2016. The NARDL
indicated a negative long-run relationship between
inflation and unemployment for all four countries. Bari
and Siklar (2021) used the GMM to explore the open-
economy HNKPC between 2002:01 and 2020:07. They also
divided the sample considering stable and depreciated
exchange rate periods. In all samples, both backward and
forward inflation increased current inflation, whereas the
impact of the output gap was statistically insignificant.

Table 1. Descriptive Statistics

During the depreciation periods, the real effective
exchange rate was more effective than the nominal
exchange rate in explaining inflation and vice versa in
stable periods.

Kog et al. (2021) used the PC approach with the time-
varying parameter model to investigate the impact of
expectations on inflation from 2007Q2 to 2019Q4.
Inflation expectations had a pivotal effect oninflation, and
this contribution remained stable in recent years, while
the effect of the exchange rate on inflation dramatically
increased after the 2018 currency shock. Kantur and
Ozcan (2022) used the GMM to investigate the cost
channel extended NKPC between 2006 and 2019 with
quarterly data. They found that the augmented NPKC can
explain short-run inflation dynamics, while demand
channel issues outweighed cost channel concerns. They
concluded that the main dynamic to focus on for price
stability is the exchange rate. Finally, Kocoglu (2023)
adopted the NKPC approach to examine inflation
dynamics from 2000:01 to 2021:10 using the quantile
ARDL. The production output gap was statistically
significant and negative across all quantiles, while the GDP
output gap positively impacted inflation. While oil prices
and the nominal exchange rate positively impacted
inflation, the former’s effect was asymmetric. When the
domestic currency depreciated, the positive effect of oil
prices on inflation was aggravated.

Data and Methodology

Data

This study explored inflation dynamics in Tirkiye
based on the PC equation for 2006:01-2023:09. Following
the empirical literature, the PC equation was augmented
with the exchange rate and oil prices. The estimated
model is specified as follows:

m, = ap + fry_q + Su, + Onery + yoil, + & (6)

Here, m; represents monthly inflation, which is the
percentage change of the consumer price index; m;_ is
lagged inflation and stands for past inflation; wu; is
unemployment; ner; is the percentage change of the
nominal exchange rate; and oil; is the percentage change
in the global price of Brent crude oil. The gap values of
unemployment, nominal exchange rate, and oil prices
were used in the study. These values were calculated as
the difference between the actual variables, and their
trends obtained by the HP filter.! Variables representing
seasonality were adjusted. All series were gathered from
the Federal Reserve Economic Data (FRED). Table 1
presents the descriptive statistics for the raw data.

Variables Obs. Mean Max. Min. Std. Dev.
TT¢ 213 1,255 13,575 -1,442 1,845
U 213 10,628 15,100 7,300 1,769
ner; 213 4,711 26,999 1,170 5,347
oil; 213 77,317 133,582 26,848 24,530

Source: Author’s estimation.

1 The HP filter’s smoothing parameter (1) was set as 14400.
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Table 2. Unit Root Test Findings

ADF PP
Variables Intercept Intercept & Trend Intercept Intercept & Trend
T, -3,749%*** -4,812%** -6,756*** -7,859%**
Tp_q -4,094*** -5,177*** -6,832%** -7,909%**
U; -3,376** -3,369* -3,820%** -3,810**
ner -11,094*** -11,066*** -9,949%** -9,904***
oil; -10,322%** -10,296*** -9,740%*** -9.706***

Source: Author’s estimation.

Note: The maximum lags were set as 12, while optimal lag lengths were chosen based on the Schwarz Information Criterion (SIC) in the ADF test.
Bandwidths were selected automatically considering the Newey-West method employing the Bartlett kernel in the PP test. ***, ** and * denote

stationarity at 1%, 5%, and 10% significance, respectively.

Table 3. Transition Matrix and Regime Properties

Transition Matrix

Low-Inflation Regime

High-Inflation Regime

Low-Inflation Regime 0,987 0,013
High-Inflation Regime 0,055 0,945
Regime Properties
Observation Probability Duration
Low-Inflation Regime 185,4 0,811 77,89
High-Inflation Regime 27,6 0,189 18,17

The dates of maximum and minimum monthly
inflation corresponded to the change in policy rates.
Inflation reached its maximum in December 2021, soon
after the beginning of interest rate cuts in September. Its
lowest value was in November 2018, following the policy
rate increases against the currency shock of August 2018.
Unemployment fell to its lowest in June 2012 with the
help of abundant global liquidity, while its maximum was
in January 2019 due to increasing interest rates. A
considerable difference between the lowest and highest
values of the exchange rate reflects TL's instability.
Especially since the last quarter of 2021, the exchange rate
has jumped sharply. Finally, oil prices were highly sensitive
to global shocks, unsurprisingly. While oil prices were
lowest around the beginning of the pandemic in April
2020, they reached a maximum in July 2008, around the
GFC. The unit root test findings are represented in Table
2.

The Phillips-Perron (PP) (Phillips & Perron, 1988) and
the augmented Dickey-Fuller (ADF) (Dickey & Fuller, 1981)
unit root tests were employed to examine the time-series
properties of series. The empirical findings show that
variables were stationary in their levels. Hence, all were
treated as 1(0).

Methodology

This study employed an MS model to explore inflation
dynamics within the PC framework in Tirkiye. In MS
models, different regimes, which generally range from
two to four, can be identified. Furthermore, past regimes
can recur throughout the sample (Baharumshah et al,,
2017: 249). Regime change is defined as an unobserved
random variable instead of as the outcome of a
deterministic event. This unobserved variable is called the
state or regime variable (s;). For the process of regime
switching, the Markov chain is employed (Hamilton, 1994:

677-678). The N-state Markov chain with transition
probabilities can be defined as follows:
P{s¢ = jlst-1 = i,Se2 =k, .} = Plsy = jlse1 =
i} =py (7)
where j and i denote states; p;; shows transition
probability across states; p;; is the probability that state j
is preceded by state i. Eq. (8) shows the NxN transition
matrix that collects the transition probabilities whose sum

equals 1 (Hamilton, 1994: 678-679):
P11 P21 -+ Pn1

p = |P12 P22 P2 (8)
Din P2n *° Pnn

The MS models are estimated using the maximum
likelihood (ML) method. Since the first-order conditions
derived from the ML are nonlinear and have no closed
solution (Cattk & Onder, 2011: 128), an expectation-
maximization (EM) algorithm of Dempster et al. (1977) is
used in the ML estimates by Hamilton (1990). The algorithm
is developed to estimate the parameters of models with
hidden stochastic or unobservable variables that affect the
observed time series (Bildirici & Kayikgi, 2021: 41). Iterations
of the EM algorithm increase the ML function value
(Hamilton, 1994: 689), while the iterations end once the
parameters converge (Catik & Onder, 2011: 128).

Of the various MS models, this study employed the
MSIAH model, which considers both changes in the
variance of the residuals across states and the entire
parameter shift (Catik & Onder, 2011: 127). The model,
represented in linear form in Eq. (6), can be rewritten as
follows for the MSIAH model:

T, = a(sy) + B(sme_q + 8(sp)us + O(sp)ner; +
Y(sp)oil, + & (9)

When state variable (s;) equals 1, the process is in the
low-inflation regime; when it equals 2, the process is in
the high-inflation regime (Baharumshah et al., 2017: 249).
The state variable strongly influences the estimated
coefficients.
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Empirical Findings

This study employed the MSIAH model to analyze the
inflation drivers in Turkiye for different inflation regimes. Two
regimes were identified in the sample, namely low- and high-
inflation regimes. Table 3 presents the transition matrix and
regime properties.

The transition matrix indicates that the switching
probability from the high- to low-inflation regime was higher
at 5.5% than vice versa at 1.3%. During the sample period, the
low-inflation regime dominated in terms of a longer duration
and higher probability. Figures 1-3 illustrate the regime
variable and its probabilities over the sample period.

Figures 2 and 3 show that the low-inflation regime
dominated the sample. However, this does not mean that
inflation was not a problem during these periods, given that
annual inflation has remained above its targets since 2011 and
has been double-digit since almost 2017. Some observations

_ MSIAH(2)-ARX(0), 2006 (1) - 2023 (9)

— inf

15

10

that could have been in the high regime may have fallen into
the low regime as a result of the recent spike in inflation.

The first transition from the low to the high inflation regime
was in September 2018, following the currency shock. The
monetary authorities” effective and timely interventions
tamed sharp price and exchange rate movements so that the
first high-inflation regime lasted only three months. The
second switch from the low to the high-inflation regime was in
November 2021, right after the beginning of interest rate cuts,
and the sample ended with this high-inflation regime.

Before evaluating the estimation findings, it is necessary to
test the model’s nonlinearity. Based on the likelihood ratio (LR)
test, the null hypothesis that the linear model is valid was
rejected, thereby confirming the nonlinear model (Bildirici,
2020: 2255). Moreover, the two-regime MSIAH model was
verified by comparing the nonlinear and linear models in terms
of the log-likelihood and the Akaike information criterion (AIC)
values (Catik & Onder, 2011: 135; Altug & Bildirici, 2012: 17;
Baharumshah et al., 2017: 251). Table 4 presents the
estimation results.

ol e AN N AAVJ\-AV/\J\M/MVM /\AMW\/WJ\VWMJ\W

2010 2015 2020
Figure 1. Inflation Rate
Source: Author’s estimation.
Probabilities of Low-Inflation Regime
1.0 - = I T
| ) | ’l
[ |
‘ | A i
” 1 ul II”l
2010 2015 2020
—— filtered smoothed
predicted
Figure 2. Low-Inflation Regime Probabilities
Source: Author’s estimation.
1.0 Probabilities of High-Inflation Regime
. | T T . T
0.5
L- i L i il daak il
2010 2015 2020
—— filtered = ——— smoothed
predicted

Figure 3. High-Inflation Regime Probabilities

Source: Author’s estimation.
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Table 4. Estimation Results

Low-Inflation Regime (Standard Error: 0,722)

Variables Coefficient Standard Error t-value
a; 0,621*** 0,076 8,079
Te_q 0,233*** 0,072 3,224
U -0,039 0,066 -0,590
ner; 0,061*** 0,015 3,929
oil; 0,014%** 0,006 2,205
High-Inflation Regime (Standard Error: 0,297)
Variables Coefficient Standard Error t-value
a; 1,876* 1,083 1,731
Tp_q 0,540%** 0,206 2,623
U -0,549 1,652 -0,332
ner; 0,293*** 0,064 4,525
oil; 0,0632 0,063 0,991
LR Linearity Test: 148,882 Chi (6) = (0,000)*** Chi (8) = (0,000)*** Davies= (0,000)***
Log-likelihood AIC
Nonlinear model -276,606 2,728
Linear model -351,050 3,352

Source: Author’s estimation.
Note: *** ** and * show significance at 1%, 5%, and 10%, respectively.

Differences in the significance and size of the coefficients
across the regimes indicate nonlinear inflation dynamics. In the
low-inflation regime, lagged inflation, the exchange rate, and
oil prices significantly and positively impacted inflation.
Although the effect of the unemployment gap was consistent
with the theoretical expectations, it was statistically
insignificant. This indicates that the PC was invalid and that
other drivers explained inflation. When switching to the high-
inflation regime, nothing changed for the PC, and the
unemployment gap coefficient was still insignificant. While the
impact of oil price on inflation turned statistically insignificant,
the positive effects of lagged inflation and exchange rate
remained significant. Furthermore, the coefficient of past
inflation and the exchange rate considerably increased. That is,
inflation persistence is still a problem for the Turkish economy,
while the exchange rate is a critical variable that needs to be
closely managed to control inflation.

The empirical findings that did not support the PC
confirm those of Yazgan and Yilmazkuday (2005), Onder
(2009), Catik et al. (2011), Gozgor (2013), Karahanli and
Caglarirmak Uslu (2018), and Bari and Siklar (2021). These
studies found the economic activity variable to be
inconsistent with theoretical expectations for specific
models, periods, regimes, or the sample as a whole. On
the other hand, the positive coefficient of the exchange
rate in both regimes confirms Ogiing et al. (2018), Bari and
Siklar (2021), Kog et al. (2021), Yilmazkuday (2022), Kantur
and Ozcan (2022), Kocoglu (2023), and Ulug et al. (2023).
Finally, the inflation-increasing effect of oil prices in the
low regime is consistent with Bari and Adali (2020),
Yilmazkuday (2022), Kocoglu (2023), and Ozmen and
Ozsahin (2023).

2 The output gap was measured using the industrial production
index (ip;). Similar processes were performed to calculate the
output gap. Specifically, the output gap was calculated as the

Most of the literature has reported a significant
positive effect of inflation expectations on current
inflation. On the other hand, the finding in this study that
the coefficient of past inflation was greater in the high
than the low regime is quite similar to Onder (2009) and
Arabaci and Ozdemir (2014). The former study found a
rising impact of lagged inflation in the high-inflation
regime, while the latter reported a greater impact of past
inflation in the high inflation environment of the 1990s.

Robustness checks were performed by employing the
output gap? and the lagged unemployment gap instead of
the unemployment gap. These estimation results did not
provide any new information. The regime properties and
probabilities, as well as the significance, size, and sign of
the coefficients of both models, aligned with those of the
main model (see Table A1 and A2 in the Appendices).

Conclusion

Adopting the PC framework and using the MSIAH, this
study explored inflation dynamics in Tirkiye from January
2006 to September 2023. Two regimes were defined in
the sample, namely the low- and high-inflation regimes.
The switching dates from the low to the high-inflation
regime were September 2018 and November 2021,
corresponding to the currency shock and the CBRT’s
change in monetary policy stance, respectively. While the
first high-inflation regime was short-lived, the second
prevailed until the end of the sample.

The estimation results showed that the PC was invalid
in both regimes. The unemployment gap had a negative
impact on current inflation, although this effect was
statistically insignificant. Lagged inflation had a positive

difference between the percentage change in the industrial
production index, and its trend obtained by the HP filter
(A=14400).
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and statistically significant effect on inflation, with a
greater coefficient in the high regime. QOil prices only had
a statistically significant effect in the low regime. An
increase in the exchange rate significantly raised inflation
in both regimes, with a greater effect in the high regime

The greater coefficient of backward inflation in the
high regime reflects resurgent indexation behavior, which
was dominant before the CBRT adopted inflation
targeting. Furthermore, the greater impact of the
exchange rate in the high regime is consistent with
previous studies reporting higher exchange rate pass-
through for Tirkiye in recent years (Kara & Sarikaya, 2021;
Gayaker et al., 2021; ilhan et al., 2023). The empirical
findings of this study suggest that inflation inertia and
exchange rate stability are the primary issues in
controlling inflation in Turkiye. Thus, the CBRT should
attach utmost importance to these variables in its efforts
to achieve price stability.

Extended Abstract

During the 2010s, a low inflation environment prevailed
in almost every economy; inflation dropped even in countries
apparently unaffected by the GFC (Jorda & Nechio, 2020).
The average global inflation was 2.1% between 2010 and
2020 (Binici et al., 2022: 3). Inflation consistently below the
targets, especially in advanced economies, sparked a debate
as to whether the PC is a reliable guide for central banks
(Dorn, 2020; Jorda & Nechio, 2023). Many studies showed
that the inflation-increasing effect of falling unemployment
was reduced, particularly during low inflation periods, while
the PC flattened (Stock & Watson, 2020; Costain et al., 2022;
Forbesetal.,2022; Jgrgensen & Lansing, 2023). However, the
COVID-19 pandemic completely changed the picture.
Inflation soared due to expansionary policies to recover from
sluggish aggregate demand during the pandemic. Further,
the impact of the Russia-Ukraine war on commodity prices
made inflation control more challenging. In August 2022,
global inflation increased to 7.5% (Binici et al., 2022: 3), while
OECD inflation reached 10.7% in October 2022 (OECD, 2024).
Thus, inflation once again came to the top of the agenda for
the world economy.

Unlike in many advanced and emerging market
economies, inflation was already a problem for the Turkish
economy before the COVID-19 pandemic. During the 1990s,
Tirkiye experienced severe inflation, which reached three
digits in some months. Although inflation was reduced to
single digits in the 2000s through a successful disinflation
program under an implicit inflation targeting framework with
a flexible exchange rate regime, price stability became a
problem again after the global financial crisis. Inflation
gradually increased during the 2010s and became out of
control after late 2021. This study aims to explore inflation
dynamics in Turkiye using the Phillips curve framework for
different inflation environments. To this end, the Phillips
curve equation, augmented with the exchange rate and oil
prices, is estimated using the MSIAH model between January
2006 and September 2023.

Although there have been various studies in Turkiye that
have analyzed the factors leading to inflation using different
models, methods, and samples, only a few have utilized
regime switching methods (Onder, 2009; Catik & Onder,
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2011). This method makes it possible to analyze inflation
drivers for different inflation regimes. Additionally, this study
presents fresh evidence for understanding inflation dynamics
by covering the pandemic period and the CBRT’s monetary
policy practices, which were incompatible with the Taylor
principle (Gurkaynak et al., 2023b).

In MS models, different regimes, which generally range
from two to four, can be identified. Furthermore, past
regimes can recur throughout the sample (Baharumshah et
al., 2017: 249). Regime change is defined as an unobserved
random variable instead of as the outcome of a deterministic
event. This unobserved variable is called the state or regime
variable (s;). For the process of regime switching, the
Markov chain is employed (Hamilton, 1994, pp. 677-678).
Furthermore, the MS models are estimated using the ML
method. lterations of the EM algorithm increase the ML
function value (Hamilton, 1994, p. 689), while the iterations
end once the parameters converge (Catik & Onder, 2011:
128).

Two regimes were identified in the sample, namely low-
and high-inflation regimes. The transition probabilities
indicated that the low-inflation regime dominated the
sample. However, this does not mean that inflation was not
a problem during these periods, given that annual inflation
has remained above its targets since 2011 and has been
double-digit since almost 2017. Some observations that
could have been in the high regime may have fallen into the
low regime as a result of the recent spike in inflation.

Based on the LR test, the null hypothesis that the linear
model is valid was rejected, thereby confirming the nonlinear
model (Bildirici, 2020: 2255). Moreover, the two-regime
MSIAH model was verified by comparing the nonlinear and
linear models in terms of the log-likelihood and the AIC
values (Catik & Onder, 2011: 135; Altug & Bildirici, 2012: 17;
Baharumshah et al., 2017: 251).

Differences in the significance and size of the coefficients
across the regimes indicate nonlinear inflation dynamics. In
the low-inflation regime, lagged inflation, the exchange rate,
and oil prices significantly and positively impacted inflation.
Although the effect of the unemployment gap was consistent
with the theoretical expectations, it was statistically
insignificant. This indicates that the PC was invalid and that
other drivers explained inflation. When switching to the high-
inflation regime, nothing changed for the PC, and the
unemployment gap coefficient was still insignificant. While
the impact of oil price on inflation turned statistically
insignificant, the positive effects of lagged inflation and
exchange rate remained significant. Furthermore, the
coefficient of past inflation and the exchange rate
considerably increased.

The empirical findings that did not support the PC
confirm those of Yazgan and Yilmazkuday (2005), Onder
(2009), Catik et al. (2011), Gozgor (2013), Karahanh and
Gaglarirmak Uslu (2018), and Bari and Siklar (2021). These
studies found the economic activity variable to be
inconsistent with theoretical expectations for specific
models, periods, regimes, or the sample as a whole. On the
other hand, the positive coefficient of the exchange rate in
both regimes confirms Ogiing et al. (2018), Bari and Siklar
(2021), Kog et al. (2021), Yilmazkuday (2022), Kantur and
Ozcan (2022), Kocoglu (2023), and Ulug et al. (2023). Finally,
the inflation-increasing effect of oil prices in the low regime
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is consistent with Bari and Adali (2020), Yilmazkuday (2022),
Kocoglu (2023), and Ozmen and Ozsahin (2023).

Most of the literature has reported a significant positive
effect of inflation expectations on current inflation. On the
other hand, the finding in this study that the coefficient of
past inflation was greater in the high than the low regime is
quite similar to Onder (2009) and Arabaci and Ozdemir
(2014). The former study found a rising impact of lagged
inflation in the high-inflation regime, while the latter
reported a greater impact of past inflation in the high
inflation environment of the 1990s.

Robustness checks were performed by employing the
output gap and the lagged unemployment gap instead of the
unemployment gap. These estimation results did not provide
any new information. The regime properties and

Contribution Rates and Conflicts of Interest

probabilities, as well as the significance, size, and sign of the
coefficients of both models, aligned with those of the main
model (see Table Al and A2 in the Appendices).

The greater coefficient of backward inflation in the high
regime reflects resurgent indexation behavior, which was
dominant before the CBRT adopted inflation targeting.
Furthermore, the greater impact of the exchange rate in the
high regime is consistent with previous studies reporting
higher exchange rate pass-through for Tlrkiye in recent years
(Kara & Sarikaya, 2021; Gayaker et al., 2021; ilhan et al.,
2023). The empirical findings of this study suggest that
inflation inertia and exchange rate stability are the primary
issues in controlling inflation in Turkiye. Thus, the CBRT
should attach utmost importance to these variables in its
efforts to achieve price stability.

Bu ¢alismanin hazirlanma sirecinde
bilimsel ve etik ilkelere uyuldugu ve
yararlanilan tiim galismalarin kaynakcada
belirtildigi beyan olunur.

Etik Beyan

Ethical Statement

It is declared that scientific and ethical
principles have been followed while
carrying out and writing this study and that
all the sources used have been properly
cited.

Calismanin Tasarlanmasi: Al (%100)
Veri Toplanmasi: Al (%100)
Veri Analizi: Ai (%100)
Makalenin Yazimi: Al (%100)
Makale Génderimi ve Revizyonu: Al
(%100)

Yazar Katkilar

Research Design: Ai (%100)
Data Collection: Ai (%100)
Data Analysis: Al (%100)
Writing the Article: Al (%100)
Article Submission and Revision: Ai (%100)

Author
Contributions

Etik Bildirim iibfdergi@cumbhuriyet.edu.tr Complaints iibfdergi@cumhuriyet.edu.tr
Cikar Cikar gatismasi beyan edilmemistir. Conflicts of The author has no conflict of interest to
Catismasi Interest declare.
Finansman Bu arastirmayi desteklemek igin dis fon Grant Support The author acknowledges that he received
kullanilmamusgtir. no external funding in support of this
research.
Telif Hakki & Yazar dergide yayinlanan ¢alismasinin telif Copyright & The author publishing with the journal
Lisans hakkina sahiptir ve galismasi CC BY-NC 4.0 License retains the copyright to his work licensed
lisansi altinda yayimlanmaktadir. under the CC BY-NC 4.0
Appendices

Table A1. Estimation Results (Output Gap)

Low-Inflation Regime (n: 182,3, Prob.: 0,810, Duration: 61,18, Standard Error: 0,701)

Variables Coefficient  Standard Error t-value
a; 0,609%** 0,077 7,898
Tp_q 0,244%*** 0,074 3,282
ip; -0,007 0,016 -0,432
ner; 0,060*** 0,015 4,023
oil; 0,015%* 0,006 2,258
High-Inflation Regime (n: 30,7, Prob.: 0,189, Duration: 14,29i Standard Error: 2,180)
Variables Coefficient  Standard Error t-value
a; 1,510 1,043 1,447
Tp_q 0,607*** 0,177 3,415
ip: -0,039 0,142 -0,275
ner 0,296*** 0,063 4,655
oil; 0,049 0,058 0,855
LR Linearity Test: 148,756 Chi (6) = (0,000)*** Chi (8) = (0,000)*** Davies= (0,000)***
Log-likelihood AIC
Nonlinear model -276,693 2,729
Linear model -351,071 3,352

Source: Author’s estimation.
Note: ***, ** and * show significance at 1%, 5%, and 10%, respectively.
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Table A2. Estimation Results (Lagged Unemployment Gap)

Low-Inflation Regime (n: 184,4, Prob.: 0,809, Duration: 73,03, Standard Error: 0,715)

Variables Coefficient  Standard Error t-value
a; 0,619%** 0,077 8,011
Tp_q 0,234%** 0,073 3,178
Up_q -0,037 0,066 -0,568
ner 0,060%** 0,015 3,930
oil; 0,014%* 0,006 2,234
High-Inflation Regime (n: 28,6, Prob.: 0,190, Duration: 17,23 Standard Error: 2,170)
Variables Coefficient Standard Error t-value
a; 1,942 1,186 1,637
Tp_q 0,577*** 0,184 3,138
Up_q 0,695 1,493 0,465
ner; 0,297*** 0,064 4,607
oil; 0,057 0,060 0,959
LR Linearity Test: 149,056 Chi (6) = (0,000)*** Chi (8) = (0,000)*** Davies= (0,000)***
Log-
likelihood AlC
Nonlinear model -276,541 2,728
Linear model -351,069 3,352

Source: Author’s estimation.
Note: *** ** and * show significance at 1%, 5%, and 10%, respectively.
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