
Inflation-driven Economy Policy in the

Light of the Exchange Rate and the

Interest Rate on RGDP in Turkey

ERG IN AKALP L ER

OnbeşKasımKıbrıs University, Faculty of Business and Economics, North Cyprus,
Cyprus. Email: akalpler@yahoo.com

This study investigates the reflections on the trio of exchange rate, nominal interest
rate and inflation, on Turkey’s Real Gross Domestic Product (RGDP). In the
analysis using annual time series data covering the years 1985–2020 obtained from
the Turkish Statistical Institute, the Vector Autoregression (VAR) and Nonlinear
Autoregressive Distribution Lag (NARDL) models are used with restricted
variables. The existence of cointegration also encourages the application of the
Vector Error Correction (VECM) model to examine the causal relationships
between these variables. Nonlinear ARDL test results and other tests reveal some
long-term effects. Research results show that inflation-based growth does not occur
in the short term and negatively affects growth in the long term. Due to Turkey’s
significant current account deficit and heavy reliance on imported energy and inputs,
currency devaluation is ineffective in boosting exports, highlighting the challenges of
promoting export growth under these economic conditions. Moreover, it turns out
that policies that reduce interest rates, as well as the depreciation of the Turkish lira
against the exchange rate due to inflation, harm the economy in general. These
effects serve as a crucial wake-up call for proponents of the export-led growth model.

Introduction

Fluctuations in inflation and interest rates, as well as unexpected changes and
depreciation of the national currency, will cause both direct and indirect effects on
the production and marketing of goods in Turkey. The direct effect is especially
evident when the use of imported inputs is high, as in Turkey. This will lead to a

European Review, page 1 of 26 © The Author(s), 2025. Published by Cambridge University Press on
behalf of Academia Europaea Ltd. This is an Open Access article, distributed under the terms of the Creative
Commons Attribution licence (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted
re-use, distribution and reproduction, provided the original article is properly cited.

doi:10.1017/S1062798724000255

https://doi.org/10.1017/S1062798724000255 Published online by Cambridge University Press

https://orcid.org/0000-0002-9547-7842
mailto:akalpler@yahoo.com
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1017/S1062798724000255
https://doi.org/10.1017/S1062798724000255


significant increase in the cost of exported goods, a decrease in productivity and
therefore a decrease in market capacity. In addition, indirect effects arise from the
substitution effect and the price elasticity of domestic products. These effects occur
when the demand for imported goods changes. The elasticity of substitution between
domestic and imported goods plays an important role here.

According to the Spider Web theorem of Ezeikel (1938) and Kaldor (1934), if the
demand curve is more elastic and flatter, price changes after seasonal movements will
approach equilibrium. Conversely, if the supply curve is more elastic and flatter, price
changes will deviate from market equilibrium and require government intervention to
adjust demand in favour of domestic products. Therefore, it would not be right to
intervene before it is determined whether price fluctuations are due to supply or demand.

It is predicted that, in the short term, the increase in the exchange rate will change
demand by reducing the presence of imported goods in the market and by increasing
exports due to the depreciation of the local currency in domestic production. To what
extent can this be valid for countries that use high imported inputs and energy today?
In the long run, it is thought that increasing energy and input prices and costs due to
inflation and high interest rates will negatively affect domestic production and
general welfare. As a result, domestic producers may face difficulties and consumer
welfare may decrease significantly due to resource transfers to producers.

The aim of this study is to investigate the impact of exchange rate, interest rate
and inflation on Turkey’s Real Gross Domestic Product (RGDP) using annual time
series data from 1985 to 2020. Using the Vector Autoregression (VAR) model with
limited variables and the Vector Error Correction (VECM) model based on
cointegration, the study examines the causal relationships between these variables.

This study assumes that exchange rate, interest rate and inflation significantly
affect Turkey’s Real Gross Domestic Product (RGDP). Specifically, the following
hypotheses are proposed.

H0: Changes in exchange rates, interest rates and inflation have a measurable
impact on Turkey’s GDP.

H1: Inflation does not contribute to short-term economic growth. In the long run,
inflation negatively affects economic growth.

In this study, an evaluation was made limited to the effects of inflation, exchange
rate and interest rate on RGDP. It is hoped that research will guide developing
economies by shedding a different light on the problem of export-led growth.

It is clear that exchange rates, inflation, and interest rates have significant effects
on Gross Domestic Product (GDP). Examining this in more detail highlights the
importance of examining these relationships.

Exports and Imports

It is widely believed that when a country’s currency appreciates, its exports decrease.
While it is true that a stronger currency can make exported goods more expensive
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and potentially reduce demand abroad, this view is not without its complexities.
In today’s global economy, a stronger currency can make it easier to finance these
critical imports, especially for countries that are dependent on imported energy and
inputs. Conversely, currency devaluation or inflation-related depreciation is often
used as a strategy for export-led growth in many developing countries. However, for
countries that are heavily dependent on imported energy and inputs, such as Turkey,
this can worsen trade deficits and threaten sustainable production. As a result, net
exports can fall, negatively impacting GDP.

Foreign Direct Investment (FDI) and Foreign Portfolio
Investment (FPI)

A strong currency can attract foreign investors looking for higher returns, while a
weak currency can deter them. This inflow or outflow of investment directly affects
economic growth and GDP.

Consumer Spending

Unstable prices and inflation erode purchasing power and lead to lower consumer
spending, a key component of GDP.

Interest Rates

High inflation often prompts central banks to raise interest rates, which can increase
the cost of borrowing and reduce both consumer spending and business investment.
This can slow economic growth. Additionally, high inflation and exchange rates
affect wages. As wages rise to keep up with inflation, the cost of production increases,
leading to higher prices and a lower standard of living.

Saving and Debt

High interest rates encourage saving rather than spending, which can reduce
consumption and affect GDP. In addition, high borrowing costs can lead to
difficulties in repaying debt, potentially leading to bankruptcies and economic crises.
Overall, these variables interact in complex ways to affect GDP through multiple
channels, including trade, investment, consumption, and financial stability.

It is predicted that only trade openness, export-leading policies and growth-
oriented targets with high income inequality will, as Turkey observed, increase
environmental pollution (Çetin et al. 2015, 2022; Ozturk et al. 2022). In my study it is
observed that export-led policies and currency devaluation are unrealistic in Turkey,
to increase exports and growth. With only a –7% correction rate for equilibrium, no
short- or long-term causality from these variables to GDP was observed. There is a
long-term and short-term causality from RGDP to CPI, but there is no causality
from NIR and REER to CPI.
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The Nonlinear ARDL (NARDL) test results reveal long-run effects, indicating
that increases in CPI_p and NIR_p significantly raise RGDP, while decreases in
CPI_n and NIR_n, as well as changes in REER_p and REER_n, reduce RGDP
(see Appendix D).

Politicians often overestimate short-term economic performance. The deprecia-
tion of the Turkish lira due to inflation does not affect GDP positively and challenges
the export-led growth model.

When we look at the previous literature, the exchange rate per SDR (Special
Drawing Rights) has not been used in studies investigating the effect of the three
variables in my model. This competence is also important in this respect. In 1969,
SDR was determined as 0.888671 grams of pure gold equivalent to 1 dollar (nominal
value), and 1 dollar was considered equal to 1 SDR (Ousmène Jacques
Mandeng 2019)

This study is also important in terms of helping the government make more
effective and appropriate decisions and filling this gap in the literature.

This model is estimated to improve the literature on the trilemma of exchange rate
inflation and interest rate effects on GDP.

This article is designed as follows: the second section is a literature review, the
third and fourth sections are model estimation, interpretation and discussion, and the
fifth section has findings, conclusion and recommendations.

Literature Review

What makes this study different is showing and confirming that there is no causality
from exchange rates, inflation and interest rates to GDP in both the short and
long term.

It shows that there is long-term and short-term causality from RGDP to CPI.
However, it is shown that there is no causality from NIR and REER to CPI.

It challenges the effectiveness of inflationary policies and currency devaluation in
developing countries.

This study criticizes politicians’ overestimation of short-term economic performance.
And it also questions the validity of the export-led growth model based on

currency depreciation and inflation.
Theoretically, it is clear that exchange rate differences affect GDP, as confirmed

in the Nyeadi et al. (2014) article, and the exchange rate has negative effects on trade,
and ignoring this will create problems in trade. Differences arising from the exchange
rate have some effects on trade and GNP, the most important of which can be listed
as follows.

Most previous studies noted a parallel increase in inflation and exchange rates.
Maintaining a stable exchange rate can be achieved by keeping inflation within a
certain range. Alba and Park (2005) found that indexing the Turkish Lira (TL) to the
exchange rate stabilized purchasing power parity. This stability will significantly
reduce the economy, especially the negative effects created by the exchange rate, and
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the negative effects on inflation and interest rates, as determined in my study. These
changes will also affect exports, imports and net export revenues, which are also
included in the expenditures and output model of the Keynesian economy and
significantly affect production. If exchange rate changes increase exports and reduce
imports, the effect is positive; if the opposite occurs, the effect is negative.

In the literature, asymmetric effects are found among those who research export
leading growth (Delatte and López-Villavicencio 2012; Maka 2013; El bejaoui 2013;
Benlialper et al. 2017; Baharumshah et al. 2017; Forero and Vega 2016; de Melo
Modenesi et al. 2017). How the exchange rate will affect the general level of prices
may be different in periods of recession and expansion. In this study, the effects of
inflation on the real effective exchange rate and interest rate on growth are analysed
using the VECM model.

The correlation between exchange rate, inflation and interest rate and GDP
growth rate has been investigated in different ways. Mahonye and Zengeni (2019)
and Taderera et al (2021) revealed the contractionary effects of exchange rate
changes on inflation and growth. In another study, Adjei et al. (2020) examined the
effects of exchange rate on economic growth in West Africa.

Atiga et al. (2014) investigated the effects of the exchange rate on the growth of
Ghanaian trade. In their study, they concluded that the exchange rate does not have
any effect on product exports. However, they observed that the development in
Gross Domestic Product, total investment and savings had an impact on exports.

Genç and Artar (2014) stated that there is a long-term correlation between the
trade of developing countries and the effective exchange rate. They also observed
that changes in exchange rates do not affect exports, but there is a negative
relationship between exports and savings and GDP.

In another study on trade in which Turkey had two independent variables, it was
observed that the exchange rate had a direct effect on net exports (Gherman et al.
2013). Bakhromov (2011) investigated the effect of exchange rate on global trade in
Uzbekistan and observed that exchange rate volatility has long-term negative effects
on net export revenues.

Alam (2010), in his study examining the effects of Bangladesh’s exports on real
exchange rate depreciation, did not observe a positive relationship between the
depreciation of the local currency, Taka, and export earnings.

Zakaria (2013) observed that the change and fluctuation in exchange rate
international trade has significant effects on Malaysian trade. Sandu and Ghiba
(2011) stated that foreign exchange instability affects the trade balance negatively.

Sana and Saqib (2012) examined the impact of exchange rate instability on foreign
trade for Pakistan. According to this study, a negative relationship was observed
between real exchange rate and export. Srinivasan and Kalaivani, (2012) examined
exchange rate instability and exports for the Indian economy. Accordingly, it was
observed that there was an inverse relationship between the two variables.

Gupta and Eichengreen, (2012) determined that the exchange rate has significant
effects on the development of exports. Likewise, Thorbecke (2012) questioned the
correlation between the exchange rate and German exports from a different
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perspective. Accordingly, the effect of exchange rate change on exports of consumer
goods was found to be high, while the same effect was found to be low in exports of
capital goods.

In another study, Hall et al. (2010) stated that exchange rate instability may have
positive effects on capital markets in developed countries compared with developing
countries.

Ling and Mun (2008) examined the relationship between the exchange rate and
the trade balance and observed that there is a positive relationship in terms of
domestic incomes, but a negative relationship in terms of foreign incomes.

When investigating the relationship between exchange rate and GDP, as in my
study, Almohaisen (2015), Zakaria (2013), Alam (2010), Bakhromov (2011), Sandu
and Ghiba (2011), Sana and Saqib (2012), Srinivasan and Kalaivani (2012), Gupta
and Eichengreen (2012), Nyeadi et al. (2014), Bakhromov (2011), Gherman et al.
(2013) used annual time series data, but different methods and tests. On the other
hand, some other studies used panel data (see Gupta and Eichengreen 2012; Genç
and Artar 2014; Hall and Hondroyianns et al. 2010; Thorbecke 2012).

As mentioned above, some studies, including Zakaria (2013), Ling and Mun
(2008) and others, found a positive relationship between exchange rate and RGDP,
as observed in my study. Other studies, for example Almohaisen (2015), Thorbecke
(2012), Nyeadi et al. (2014), Alam (2010), Twarowska (2015), Sana and Saqib (2012),
Srinivasan and Kalaivani (2012), Bakhromov (2011) observed a negative relation-
ship. In studies examining the effects of exchange rate volatility and an increase in
gross national product (GDP), it is seen that there is a positive, negative or no
relationship between the exchange rate and GNP.

Similar monetary policies, which seriously affected both the economy and the
welfare of society, were implemented by devaluing the Turkish lira nine times in the
past. Such monetary policies continue to be implemented in many developing
countries, especially Turkey. However, if the devaluation of currency and the
development of the economy were true, there would be high inflation in developed
countries. Almohaisen (2015), who conducted a study on this subject, observed that
the increase in prices triggered inflation and, as a result, both the exchange rate and
foreign trade were negatively affected.

Anyone can present a study in whatever direction they believe. However, I believe
that the existing studies and the results of this impartial study create important findings
in terms of the relationship between exchange rate and growth. First of all, the findings
clearly show that the effects of exchange rate, interest rate changes and inflation only
affect GDP in the long term, and there is no causality on GDP in the short term.
Inflation policies can only work if production is done with domestic input.

Model Specification and Data Collection

This study employs restricted VAR; that is, a Vector Error Correction Model
(VECM) and Nonlinear Autoregressive Distribution Lag model testing.
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The period from 1985 to 2020 is an important period in Turkey’s economic
history, marked by high inflation and price volatility. It provides insights into long-
term economic trends by providing a comprehensive analysis of the impact of
inflation and policy responses during this period. Data are from the Turkish
Statistical Institute and the World Bank.

The variables became stationary after taking the first derivative. As a result,
I decided to use the VECM vector autoregressive model (VAR). Since the trace and
maximum eigenvalues of statistics were higher than the test critical values and the
probability values were less than 0.05, it allowed us to use restricted VAR.

The use of Ordinary Least Squares (OLS) in the Vector Error Correction Model
(VECM) offers simplicity and efficiency for analysing linear relationships between
variables. OLS provides unbiased and consistent estimates in linear regression
models. In VECM, the error correction term estimates short-term deviations and the
speed of adjustment toward long-term equilibrium. OLS provides consistent results,
especially in large samples, and is widely accepted. The underlying assumptions of
OLS remain valid within the VECM framework, making it an effective method for
estimating linear models.

The model is specified as follows:

RGDP � β0 � β1NIRt � β2CPIt � β3REERt � εt (1)

where
RGDP = Real GDP growth rate
NIR = Nominal Interest Rate
CPI = Consumer Price Index
REER = Real Effective Exchange Rate
B0 = Intercept
B1,2,3= Coefficients for Independent variables
ε = Error term

Data Estimation and Empirical results

Correlogram Results

Table 1 shows the autocorrelation and partial correlation of the variables considered.
Regarding the predictions after the first difference, variables become stationary.
There is no autocorrelation and partial correlation after the first difference and
probability values are higher than 0.05.

Appendix C shows the BDS test results. According to the results of Appendix C,
the probability values of BDS denote the significance for all independent variables.
This has meant that the considered variables are not linear and not stationary.
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Unit Root Test results

Table 2 shows the Augmented Dickey-Fuller test results. Regarding the test results,
independent parameters become stationary after first differentiation, and all became
significant at 10%, 5% and 1% respectively.

Cointegration Test Results

As can be observed in the cointegration test results in Table 3, there are more than
four cointegration models because trace statistic values are higher than test critical

Table 1. Correlogram results.

At first difference probability values

RGDP CPI NIR REER

0.667 0.550 0.040 0.550
0.871 0.608 0.078 0.608
0.904 0.346 0.119 0.346
0.327 0.412 0.206 0.412
0.451 0.519 0.213 0.519
0.506 0.619 0.167 0.619
0.423 0.702 0.136 0.702
0.513 0.793 0.074 0.793
0.611 0.858 0.103 0.858
0.436 0.837 0.145 0.837
0.522 0.375 0.144 0.375
0.420 0.328 0.147 0.328
0.484 0.291 0.180 0.291
0.486 0.301 0.194 0.301
0.528 0.362 0.207 0.362
0.470 0.345 0.260 0.345

Source: Author’s estimation.

Table 2. ADF Unit root test results.

Intercept no trend Intercept and trend

Variables Level First difference Level First difference

CPI –1.663552 **
(0.4392)

–9.064815***
(0.0000)

–2.321278***
(0.4109)

–3.704960 ***
(0.0375)

NIR –0.632187***
(0.8502)

–8.026712 ***
(0.6495)

–1.866725*** (0.6495) –4.744668***
(0.0034)

REER –0.871865***
(0.7853)

–5.037185***
(0.0002)

–1.011882 ***
(0.9293)

–5.007382 ***
(0.0015)

RGDP –6.122560***
(0.0000)

–6.026181***
(0.0001)

Note: *, ** and *** indicate the rejection of the null hypothesis of non-stationarity at 10%, 5% and 1% significance levels,
respectively.
Source: Author’s calculations.
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values. Similarly, for the Max Eigen statistic values exemption of the at most 2 value
all values become higher than the test critical value. This has meant our variables
have a long run relationship, and the considered variables are cointegrated.

Lag Selection

Table 4 gives the values for the lag length. Lag 1 values are used for our model for the
lag length and time, where the lowest values are determined and preferred.
Accordingly, the analysis of the VAR model for Lag 1 latency time for the Final
Prediction Error (FPE), Akaike Information Criteria (AIC) and Hannan-Quinn
Information Criteria (HQ) Schwarz information criterion (SC) will be continued.

Granger Causality

In Table 5, the Granger causality test results are illustrated. Regarding the test results,
there is unidirectional causality from RGDP to NIR and CPI. And from CPI to NIR.
The bold indicates that independent variables have an influence on dependent variables.

D�RGDP� � C�1� � � RGDP��1� � 3:08627723431 � DCPI��1�
� 4:50468848476 � DNIR��1� � 7:67254350631e � 11 � DREER��1�

� 3:23225711079 � � C�2� � D�RGDP��1�� � C�3� � D�DCPI��1��
� C�4� � D�DNIR��1�� � C�5� � D�DREER��1�� � C�6�

(2)

Table 3. Johansen cointegration test results.

Trace Maximum eigenvalue

Null
hypo

Trace
statistic

Critical
value (5%) Probability**

Max-eigen
statistic

Critical
value (5%) Probability **

r≤ 0 ∗ 75.59855 47.85613 0.0000 31.67640 27.58434 0.0140
r≤ 1 ∗ 43.92215 29.79707 0.0006 22.56771 21.13162 0.0312
r≤ 2 ∗ 21.35443 15.49471 0.0058 12.70483 14.26460 0.0869
r≤ 3 ∗ 8.649605 3.841466 0.0033 8.649605 3.841466 0.0033

Note: *, ** and *** indicates the rejection of the null hypothesis of non-stationarity at 10%, 5% and 1% significance levels,
respectively.
Source: Author’s estimation.

Table 4. Lag order selection test results.

Lag Log LR FPE AIC SC HQ

0 –1218.038 NA 1.74e�28 76.37738 76.56060 76.43812
1 –1127.151 153.3713** 1.63e�26* 71.69697* 72.61305* 72.00062*
2 –1115.395 16.90007 2.24e�26 71.96218 73.61113 72.50876
3 –1109.048 7.536685 4.69e�26 72.56551 74.94733 73.35502
4 –1086.863 20.79867 4.24e�26 72.17894 75.29362 73.21137

*Lag 1 values are used for our model.
Source: Author’s estimation.
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D�DCPI� � C�7� � � RGDP��1� � 3:08627723431 � DCPI��1�
� 4:50468848476 � DNIR��1� � 7:67254350631e � 11 � DREER��1�
� 3:23225711079 � � C�8� � D�RGDP��1�� � C�9� � D�DCPI��1��
� C�10� � D�DNIR��1�� � C�11� � D�DREER��1�� � C�12�

(3)

D�DNIR� � C�13� � � RGDP��1� � 3:08627723431 � DCPI��1� � 4:50468848476 � DNIR��1�
� 7:67254350631e � 11 � DREER��1� � 3:23225711079 �
� C�14� � D�RGDP��1�� � C�15� � D�DCPI��1�� � C�16� � D�DNIR��1��
� C�17� � D�DREER��1�� � C�18�

(4)

D�DREER� � C�19� � � RGDP��1� � 3:08627723431 � DCPI��1� � 4:50468848476 � DNIR��1�
� 7:67254350631e� 11 � DREER��1� � 3:23225711079 �
� C�20� � D�RGDP��1�� � C�21� � D�DCPI��1�� � C�22� � D�DNIR��1��
� C�23� � D�DREER��1�� � C�24�

(5)

Long-run Equation Ordinary Least Squares (OLS) for RGDP

Table 6 estimates from equation (2), long-run effects for RGDP from Ordinary Least
Squares (OLS). The speed of adjustment for the long run is –7% for bringing the
whole system into equilibrium. Although the probability value is higher than 0.05,
there is long run causality from independent variables NIR, CPI and REER to the

Table 5. Granger causality test results.

Pairwise Granger Causality Tests

Date: 04/27/24 Time: 21:15
Sample: 1985 2020
Lags: 2
Null Hypothesis: Obs F-Statistic Prob.
DREER does not Granger Cause RGDP 33 0.00144 0.9986
RGDP does not Granger Cause DREER 0.06947 0.9330
DNIR does not Granger Cause RGDP 33 1.30776 0.2864
RGDP does not Granger Cause DNIR 4.84281 0.0156
DCPI does not Granger Cause RGDP 33 0.33996 0.7147
RGDP does not Granger Cause DCPI 2.96852 0.0507
DNIR does not Granger Cause DREER 33 0.15318 0.8587
DREER does not Granger Cause DNIR 0.05445 0.9471
DCPI does not Granger Cause DREER 33 0.09563 0.9091
DREER does not Granger Cause DCPI 0.07974 0.9236
DCPI does not Granger Cause DNIR 33 4.47857 0.0205
DNIR does not Granger Cause DCPI 0.05701 0.9447

Source: Author’s estimation
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RGDP. This has meant independent variables NIR, CPI, and REER have influence
on RGDP.

When we look at RGDP dependent short run causality with regard to whether the
independent variables CPI,NIR and REER have short run causality, it follows from
the results from the estimates that there is no short run causality running from
independent variables CPI, NIR, REER to RGDP (see Table 7).

Table 8 estimates equation (3), the long-run effects for CPI and speed of
adjustment for the long run is –0.8% for bringing the whole system into equilibrium.
This has meant only RGDP has some effects on CPI, but NIR and REER have no
values to influence the CPI.

For equation (3) there is short run causality for only RGDP to influence CPI, and
for NIR and REER there is no short run causality for CPI (see Table 9)

For equation (4), the long-run causality estimation is illustrated in Table 10. The
speed of adjustment for the long run must be negative to bring the whole system into
equilibrium. Unfortunately, it is positive 43% for NIR. And independent variables
CPI, RGDP and REER have some influence on NIR in the long run. Probability
values for CPI, RGDP and REER are less than 0.005 and significant.

For equation (4) there is no short run causality running from RGDP, CPI and
REER to influence NIR (see Table 11).

For equation (5), REER, the speed of adjustment for the long run is the very high
positive number 4.15 for bringing the whole system into equilibrium. This has meant
independent variablesNIR,RGDP, andCPI have an influence onREER (see Table 12).

Table 6. OLS long run causality results for RGDP.

Coefficient Std. error t-Statistic Probability

C(1) –0.074729 0.063112 –1.184070 0.2467
C(2) –0.363197 0.288697 –1.258056 0.2191
C(3) 0.000117 0.131693 0.000887 0.9993
C(4) –0.065926 0.155556 –0.423807 0.6751
C(5) –2.86E–12 1.63E–11 –0.175913 0.8617
C(6) –0.281979 0.980333 –0.287636 0.7758

Note: Bold text indicates that this is the coefficient, and its negative sign supports the results, helping to bring the entire system
to equilibrium.
Source: Author’s estimation.

Table 7. Wald test results for RGDP.

Dependent variable Independent variable Chi square Probability

RGDP CPI 7.87E-07 0.9993
NIR 0.179613 0.6717
REER 0.030945 0.8604

Source: Author’s calculations.

Inflation-driven Economy in Turkey 11

https://doi.org/10.1017/S1062798724000255 Published online by Cambridge University Press

https://doi.org/10.1017/S1062798724000255


For equation (5) there is no short run causality running from CPI, RGDP and
NIR to affect REER (see Table 13).

NARDL Estimation Results

In Appendix D, nonlinear ARDL estimation results are illustrated. In the first
section of the table the impact of the CPI on RGDP is illustrated.

According to the data obtained from Appendix D, we can see that the coefficients
CPIp and CPIn are 0.064617 and –0.149144, respectively. However, these are not
long-term coefficients. To find the long-term coefficients, the negative of each CPIp
andCPIn coefficient needs to be divided by theRGDP coefficient (–1). Therefore, the

Table 8. Long run causality results for CPI long run.

Coefficient Std. error t-statistic Probability

C(7) –0.008964 0.158966 –0.056392 0.9554
C(8) 1.878509 0.727175 2.583299 0.0155
C(9) –0.399371 0.331710 –1.203977 0.2390
C(10) 0.303524 0.391815 0.774660 0.4453
C(11) –7.50E–11 4.10E–11 –1.830019 0.0783
C(12) 0.084745 2.469274 0.034320 0.9729

Note: Bold text indicates that this is the coefficient, and its negative sign supports the results, helping to bring the entire system
to equilibrium.
Source: Author’s calculations.

Table 9. Wald test results for CPI short run.

Dependent variable Independent variable Chi square Probability

CPI RGDP 6.673432 0.0098
NIR 0.600098 0.4385
REER 3.348970 0.0672

Source: Author’s calculations.

Table 10. Long run causality results for NIR long run

Coefficient Std. error t-statistic Probability

C(13) 0.434966 0.110362 3.941264 0.0005
C(14) 1.130999 0.504839 2.240317 0.0335
C(15) –0.465622 0.230288 –2.021908 0.0532
C(16) 0.429915 0.272016 1.580472 0.1256
C(17) –2.70E–11 2.84E–11 –0.949847 0.3506
C(18) –0.018800 1.714286 –0.010966 0.9913

Source: Author’s calculations.
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long-term coefficient was obtained as –0.33126 for CPIp and –0.7645 for CPIn.
Clearly, both long-run coefficients are positive. Therefore, the long-run equation or
cointegration equation is as follows:

RGDP � 0:33 CPI p � 0:76 CPI n � 15:33 REER p� 8:0 REER n� 6:6 NIR p

� 4:5 NIR n

(6)

Regarding the Appendix D estimation results, it is observed that the dependent
variable probability values for the first lag RGDP (–1) are not significant but for the
second lagRGDP (–2) becomes significant. However, probability values for CPI as a
regressor becomes insignificant. Given equation (6), it is estimated that a 1% increase
in CPIp (positive) leads to a 0.33% increase in RGDP. And a 1% decrease in CPIn
(negative) leads to a 0.76% decrease in RGDP.

Table 11. Wald test results for NIR short run.

Dependent variable Independent variable Chi square Probability

NIR RGDP 5.019021 0.0251
CPI 4.088111 0.0432
REER 0.902210 0.3422

Source: Author’s calculations.

Table 12. Long run for equation (4) for REER long run.

Coefficient Std. error t-Statistic Probability

C(19) –4.151445 8.38E�08 –0.049560 0.9608
C(20) –4.40E�08 3.83E�09 –0.114892 0.9094
C(21) –1.16E�08 1.75E�09 –0.066203 0.9477
C(22) 13076014 2.06E�09 0.006333 0.9950
C(23) –0.494472 0.215923 –2.290045 0.0301
C(24) –2.03E�09 1.30E�10 –0.156299 0.8770

Source: Author’s calculations.

Table 13. Wald test results for REER short run.

Dependent variable Independent variable Chi square Probability

REER RGDP 0.013200 0.9085
CPI 0.04383 0.9472
NIR 4.01E–05 0.9949

Source: Author’s calculations.
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Similarly, a 1% decrease in CPI_p (positive) leads to a 16% decrease in the second
lag of RGDP (–2) and a 1% decrease in CPI_n (negative) leads to a 0.37% increase in
second lag RGDP (–2).

For the rest of the estimations, the following results have been obtained: the first lag
of REER and NIR significantly influence RGDP. After estimation of the long run
coefficients for the first lag of REER and NIR the following results were obtained. One
unit change in REER_p and REER_n reduces RGDP by –15.33 and –8%, respectively.
And again, a 1% change in NIR_p increases RGDP by 6.66 and NIR_n negatively
affects and decreases RGDP by –4.5%. Note that positive coefficient signs of variables
indicate a proportional relationship with the dependent variable, whereas negative
coefficient signs indicate an inverse relationship with the dependent variable.

Variance Decomposition Results

In Appendix B, the variance decomposition results for RGDP estimate the
fluctuation in NIR more than other considered variables. And RGDP and REER
affects CPI more than NIR. Results show that RGDP and CPI affects NIR more
than REER. And finally, the variance decomposition results of REER specify that
change in RGDP is the main source of fluctuation in the exchange rate.

Impulse Response Results

The results show that the response of RGDP to the exchange rate is positive but all
other parameters have some negative response toREER. The exchange rate andNIR
have positive response to RGDP. AndNIR also have a positive response to CPI. But
against this, all variables have a negative response to NIR.

Results and Discussion

This article analysed the causality between REER, CPI,NIR and RGDP growth rate
for the Turkish economy. There is no doubt that exchange rate volatility has effects
on trade and GDP growth rate. Depreciation in the Turkish lira causes some direct
and indirect effects.

This study examines the effects of exchange rates, inflation and interest rates on
economic growth. The findings show that the common practice in developing
countries of using inflationary policies and devaluing the currency to boost exports
and growth is unrealistic.

As a further analysis of the short- and long-run relationships between RGDP and
its regressors, the Nonlinear ARDL (NARDL) test results reveal some long-run
effects. Specifically, a 1% increase in CPI_p results in a 33% increase in RGDP, while
a 1% decrease in CPI_n results in a 0.76% decrease in RGDP. Moreover, a 1-unit
change in REER_p and REER_n reduces RGDP by 15.3% and 8%, respectively.
Finally, a 1% increase in NIR_p increases RGDP by 6.66% t, while a 1% decrease in
NIR_n negatively affects RGDP, decreasing it by 4.5% (see Appendix D).
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I have to state that, in the short run, some producers may have an effect on profits
and perhaps employment, but no causality has been observed on RGDP, neither in
the long run nor in the short run. And the correction rate to ensure balance in the
long run has been determined to be only –7%. Nyeadi et al. (2014) has some effects
from exchange rate differences and CPI to RGDP, as confirmed in their article.

There are some impacts from regressors to RGDP in the long run and in the short
run. But also, fromRGDP toCPI some effects are observed.NIR andREER have no
values to influence theCPI and no causality fromREER and NIR toCPI in the short
run and in the long run. However, independent variables CPI, RGDP have some
influence on NIR both in the long run and in the short run and probability values for
CPI, RGDP are less than 0.05 and it is significant (see Tables 9 to 13).

Regarding to the Wald test results on Table 12 and Table 13, CPI, RGDP and
I have no influences on REER both in the short and long run.

Politicians often use nominal values and exaggerate figures to present better
short-term economic performance, but research results have shown that the variables
have mostly long-term causality.

The study provides a deeper understanding of the interaction between REER,
inflation and interest rates in developing economies. It shows that the depreciation of
the Turkish lira through inflation and the manipulation of nominal interest rates and
exchange rates do not positively affect RGDP in the short term. This situation serves
as a warning against the export-led growth model based on increasing inflation.
Turkish President Erdoğan has been criticized for ignoring the connection between
interest rates and inflation, especially in light of the interest rate cuts in 2021, which
led to an increase in inflation from 20% to 80%, negatively affecting the entire
economy and negatively affecting welfare.

This article examines the impact of exchange rates, inflation and interest rates on
economic growth. The findings show that inflationary policies and currency
devaluation aimed at increasing exports and growth in developing countries are
unrealistic. With a correction rate of only –7% for equilibrium, no short- or long-
term causality from these variables to GDP was observed. In contrast, Delatte and
López-Villavicencio (2012); Maka (2013); El bejaoui (2013); Benlialper et al. (2017);
Baharumshah et al. (2017); Forero and Vega (2016); de Melo Modenesi et al. (2017)
found in their study that there is a short or long-term causality from these variables to
GDP. However, these studies stated that the asymmetric effects of exchange rates,
inflation and interest rates on economic growth generally depend on economic
conditions such as recession or expansion. Therefore, based on the results of my
study, it can be concluded that export-based growth by devaluing the currency or
inflationary policies is not a very realistic approach today.

Again, in my study, it was observed that there is a long- and short-term causality
from RGDP to CPI. There is no causality from NIR and REER to CPI. While
politicians generally implement inflationary policies based on short-term economic
performance, the results of the study shed light on these potentially wrong policies.
The depreciation of the Turkish lira due to inflation does not affect GDP positively.
This approach is not correct, especially in countries such as Turkey, which produces
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using imported energy and inputs and adopts an export-based growth model. Those
who try to increase exports through the depreciating Turkish Lira must give up this
political tool.

In the goods market, it is generally believed that depreciation of the local currency
due to fluctuations in the exchange rate makes exports cheaper and increases their
volume, while at the same time reducing imports (the opposite can also occur) (IMF,
WP03/200). In fact, foreign market competition clearly affects the demand for
domestic products. This study shows that the direct effects of inflation and exchange
rates on production are not very important in the short term. In the long run,
especially in countries such as Turkey that are highly dependent on imported inputs
and energy, the impact of external factors, inflation and exchange rates on domestic
production, and therefore on exports and imports, depends not only on these
variables, but also on: the country’s ability to become self-sufficient and it is able to
produce and sell using its own resources. This study contributes to the literature by
demonstrating a consistent lack of causality and highlighting the need for stable
economic conditions for effective policy implementation.

Policy Implications

Inflationary policy measures and currency depreciation: Previous studies often
suggested that these could stimulate exports and growth. This study challenges this
view by showing no positive impact on GDP and suggests that these strategies are
unrealistic for sustainable growth in developing countries.

Export-led growth model: While many studies support this model, this research
shows that relying on devaluation and inflation to increase exports is ineffective in
countries such as Turkey, which use high amounts of imported inputs and have a
high current account deficit. It is recommended that these strategies be abandoned in
favour of more sustainable economic policies.

Political aspects and performance: This study uniquely emphasizes how politicians
often exaggerate short-term economic successes, an issue that has been insufficiently
explored in previous research. While stressing the importance of more honest and
transparent economic reporting, I also want to highlight the impact of politics on the
economy within this context.

Conclusion and Recommendation

The result of the closure during the pandemic period has caused serious difficulties
and transportation in the supply chain from the supply side. Problems were
encountered in the shipment from China to Turkey and other EU countries,
especially the One Belt One Road (OBOR) project. The shipment and delivery of
goods, which previously took four weeks, were significantly delayed during the
pandemic due to the closure of customs. These delays and similar obstacles impact
product quality, causing spoilage, while the fees for goods held at customs also drive
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up the cost and price of the product. In addition to the already high prices of
imported energy, the costs driven up by the pandemic continue to escalate the prices
of imported inputs. However, Turkey has strong production potential, especially
when compared with other EU countries, thanks to its younger population. This
youthful and dynamic demographic positively influences the behavior of both
entrepreneurs and consumers (The Economist 2022). Besides, Turkey has high
reserves that can be used both in agriculture and industry production, such as textiles
and mining, but it can be very expensive these days for the reasons mentioned above.
Therefore, an export-based production model with an inflationary monetary policy
is not effective. The effort to increase trade by depreciating the value of the Turkish
lira seriously increases the prices of imported inputs and increases the cost of
production and prices even more, owing to the more expensive exchange rate.
Citizens are getting poorer day by day and the country is being dragged into debt. As
a result, Turkish manufacturers prefer to move to other cheaper countries where the
production cost is cheaper.

The preference for production in lower-cost countries stems from the goal of
reducing the high share of imported inputs in both production and exports, while
aiming for more widespread and affordable production and market share. In recent
years, tariffs imposed by the USA have negatively impacted Turkey’s exports,
particularly with 50% tariffs on steel (where Turkey is the sixth largest exporter) and
20% tariffs on aluminium (where it ranks 31st). Additionally, Turkey has a high
dependency on imported inputs, such as energy, gas, and oil, which make up around
50% of its total input usage. Over time, this reliance has contributed to a significant
current account deficit. Turkey’s external debt, which stood at approximately 38% of
GDP in 2008, nearly doubled to 70% (around US$450 billion) by 2021. This is
notably high compared with other developing nations. For a developing economy,
such levels of external debt result in a substantial financial burden and increased
capital outflows, particularly when compared with other countries (OECD, 2021
Turkey report).

I would like to point out that switching to a fixed exchange rate may be beneficial,
especially in the short term, in periods when inflation is excessive and exchange rates
are high. This practice can be effective in controlling inflation by reducing the
demand for foreign currency. This may provide an advantage in both imports and
exports for a short time. As mentioned in Agbo’s (2023) study, the effects of inflation
cause serious volatility in commodity prices. While studies point out that price
volatility affects production, attention is drawn to the need for manufacturers, risk
managers, traders and policymakers to obtain more detailed information on this
subject.

Suggestions for Better Measures

Policymakers should take into account the study’s findings that traditional methods
such as currency devaluation and inflationary policies do not support long-term
economic growth.
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As determined in the study of Barguellil et al. (2018), unsustainable strategies
should be abandoned, stable economic conditions should be created, price volatility
should be minimized, and factors that negatively affect economic growth should be
reduced.

The study calls for a re-evaluation of the export-led growth model and warns
against using inflation and currency depreciation as tools for economic growth, with
particular emphasis on the Turkish context.

In summary, this study contradicts previous research by providing a critical
reassessment of common economic policies in developing countries with high
imported input use, showing the ineffectiveness of inflationary policies and currency
devaluation in increasing exports for sustainable growth, and calling for more
reliable economic strategies. As stated in Çetin et al.’s (2018) and Çetin and Ecevit’s
(2017) studies, the Turkish government should facilitate and support access to
finance to increase more sustainable and environmentally friendly production
techniques.

Another negative effect of high inflation is on nominal interest rates. When the
Central Bank increases interest rates, the money supply in the market may decrease,
but high interest rates negatively affect investors. Therefore, instead of increasing
returns, the money supply can be reduced by increasing stock and bond prices.

For the economy to be stable, the money supply must be under control. For this,
open market operations can be applied. A contractionary monetary policy can be
used to reduce the money supply and fight inflation. In such cases, the money supply
in the market can be controlled by selling bonds with lower prices. The money supply
can also be reduced by controlling the funds rate. This will affect the rate at which
banks borrow money from the government. However, it may be necessary to lend at
higher rates to increase the amount of money.

The second tool can increase the provisions on the amount of money banks have
to hold.

The third method is to introduce practices aimed at reducing the money supply.
Money supply can be controlled with similar applications. Increasing interest rates
on bonds helps the entrepreneur pay off his or her debt to the government or to
increase the investor’s demand for bonds. But governments had to want it. As is
known, many economic models and measures do not care about people’s well-being,
which can lead to a poverty regime. Therefore, it is necessary to be well-intentioned
and to act carefully and diligently while implementing economic policies.

The trade deficit in Turkey is known to exceed US$110 billion in 2022 (Reuters,
2023). The foreign trade deficit in 2023 has exceeded US$56 billion in the first half of
the year. It should be said that the Currency Protected Deposits implemented in
Turkey also create a serious financial burden and it is not easy to maintain.
Therefore, serious fiscal discipline is required to stop the increase in the exchange rate
and to slow down inflation somehow. First, the government needs to reduce its
spending. It also needs to raise interest rates, because it looks like it has no alternative
monetary policy left. It is not advisable to increase the tax burden on citizens through
higher special consumption taxes and indirect taxes. A more effective approach is to

18 Ergin Akalpler

https://doi.org/10.1017/S1062798724000255 Published online by Cambridge University Press

https://doi.org/10.1017/S1062798724000255


boost income by increasing production. Compared with EU countries, where the tax
rate is around 25%, Turkey’s tax rate exceeds 70%. In order to implement fiscal
policies, to ensure fiscal discipline and monetary policy to be more effective, and to
reduce the deficit in the economy, the upper income group should be effectively
involved.
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Appendix A. Variance Decomposition

VD of RGDP

Period SE RGDP DCPI DNIR DREER

1 4.676914 100.0000 0.000000 0.000000 0.000000
2 4.861080 92.56637 0.637577 6.722672 0.073382
3 5.032035 86.75465 1.897529 11.27473 0.073087
4 5.127029 86.97340 1.926939 11.02842 0.071240
5 5.146185 86.93624 2.023561 10.95831 0.081884
6 5.148899 86.86517 2.023695 11.02094 0.090191
7 5.149726 86.84174 2.030067 11.03269 0.095498
8 5.150037 86.84317 2.029904 11.03144 0.095490
9 5.150057 86.84250 2.030561 11.03145 0.095493
10 5.150064 86.84235 2.030556 11.03149 0.095605
VD of DCPI:
Period SE RGDP DCPI DNIR DREER
1 11.21076 11.91672 88.08328 0.000000 0.000000
2 12.68381 21.07330 68.90575 0.251152 9.769804
3 13.01512 23.94694 65.44426 1.303893 9.304905
4 13.14111 24.63526 64.53047 1.570594 9.263682
5 13.20444 25.21040 63.92289 1.686082 9.180623
6 13.21138 25.18501 63.92429 1.718280 9.172418
7 13.21782 25.25268 63.86205 1.720173 9.165098

(Continued)

22 Ergin Akalpler

https://doi.org/10.1017/S1062798724000255 Published online by Cambridge University Press

https://www.economist.com/briefing/2022/07/21/how-has-turkeys-economy-kept-growing-despite-raging-inflation
https://www.economist.com/briefing/2022/07/21/how-has-turkeys-economy-kept-growing-despite-raging-inflation
https://databank.worldbank.org/reports.aspx?source=2&series=SL.UEM.TOTL.ZS&country=TUR
https://databank.worldbank.org/reports.aspx?source=2&series=SL.UEM.TOTL.ZS&country=TUR
https://databank.worldbank.org/reports.aspx?source=2&series=SL.UEM.TOTL.ZS&country=TUR
https://databank.worldbank.org/reports.aspx?source=2&series=SL.UEM.TOTL.ZS&country=TUR
https://doi.org/10.1017/S1062798724000255


(Continued )

VD of RGDP

Period SE RGDP DCPI DNIR DREER

8 13.21818 25.25131 63.86316 1.720107 9.165417
9 13.21840 25.25202 63.86125 1.721200 9.165528
10 13.21845 25.25241 63.86091 1.721216 9.165466
VD of DNIR:
Period SE RGDP DCPI DNIR DREER
1 8.856879 35.17625 23.36946 41.45429 0.000000
2 12.28688 44.81614 20.37875 29.87035 4.934767
3 12.70913 42.13041 19.20519 33.65891 5.005491
4 12.82647 41.62560 18.98847 34.37490 5.011034
5 12.93441 42.54849 18.69344 33.82973 4.928338
6 12.94003 42.54358 18.70855 33.82016 4.927712
7 12.94323 42.53745 18.69951 33.83227 4.930768
8 12.94383 42.53868 18.69913 33.83016 4.932034
9 12.94402 42.53948 18.69931 33.82930 4.931911
10 12.94406 42.53964 18.69935 33.82909 4.931919
VD of DREER:
Period SE RGDP DCPI DNIR DREER
1 6.81E�10 42.36922 0.038971 0.026498 57.56531
2 6.86E�10 41.84956 0.470720 0.026261 57.65346
3 6.93E�10 41.36516 0.644253 0.510274 57.48031
4 6.96E�10 41.31117 0.872151 0.583047 57.23363
5 6.97E�10 41.30949 0.877687 0.638142 57.17468
6 6.97E�10 41.29567 0.881616 0.659504 57.16321
7 6.97E�10 41.30422 0.881534 0.662339 57.15191
8 6.97E�10 41.30467 0.881534 0.662833 57.15097
9 6.97E�10 41.30450 0.881565 0.663208 57.15073
10 6.97E�10 41.30447 0.881575 0.663246 57.15071
Cholesky Ordering: RGDP DCPI DNIR DREER
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Appendix B. Impulse Response

IR of RGDP:

Period RGDP DCPI DNIR DREER

1 4.676914 0.000000 0.000000 0.000000
2 0.000312 –0.388150 1.260387 0.131682
3 –0.306507 0.574300 1.125320 0.034152
4 –0.945899 –0.161378 0.209902 0.014832
5 0.401642 –0.171408 0.056003 0.054397
6 0.073844 0.024516 0.140236 0.047171
7 0.034364 0.043152 0.063677 –0.037617
8 –0.056232 0.004688 0.004532 0.000966
9 –0.000950 –0.013354 –0.005172 0.000955
10 0.004227 –0.000217 0.004289 0.005477
IR. of DCPI:
Period RGDP DCPI DNIR DREER
1 –3.870022 10.52160 0.000000 0.000000
2 4.350339 0.388418 0.635650 –3.964539
3 2.581088 –0.057747 1.343376 –0.210536
4 –1.406336 0.760648 0.709599 –0.485223
5 –1.189040 0.131412 0.477037 –0.098667
6 0.043845 –0.346002 0.243500 0.050212
7 0.401353 –0.000346 0.078936 0.053059
8 –0.003204 0.089603 0.006877 –0.037810
9 –0.052022 0.019648 –0.044851 –0.027014
10 –0.032278 –0.017211 0.007166 0.004444
IR. of DNIR:
Period RGDP DCPI DNIR DREER
1 –5.252977 4.281590 5.702502 0.000000
2 6.329609 3.526080 –3.546255 –2.729448
3 –0.626208 –0.505311 3.045008 –0.796920
4 0.657208 0.467922 –1.478685 –0.398884
5 –1.643605 0.185489 0.209223 0.031430
6 0.231642 –0.229086 –0.182104 –0.078228
7 0.158000 –0.018961 0.219814 0.095926
8 0.093086 0.047484 –0.041142 –0.053706
9 –0.058297 0.034833 –0.014717 –0.005831
10 –0.026983 –0.016787 –0.003602 –0.008244
IR. of DREER:
Period RGDP DCPI DNIR DREER
1 4.43E�10 –1.35E�09 1.11E�09 5.17E�10
2 1.68E�09 –4.51E�09 –77009474 6.42E�09
3 4.23E�09 –2.97E�09 –4.83E�09 6.96E�09
4 –3.62E�09 –3.36E�09 1.93E�09 3.15E�09
5 1.97E�09 –5.94E�08 –1.65E�09 1.63E�09
6 –2.29E�08 –4.54E�08 1.02E�09 6.67E�08
7 9.06E�08 –68564774 –3.80E�08 1.19E�08
8 –2.58E�08 31197372 1.57E�08 1.28E�08
9 11794547 –40825334 –1.35E�08 –7519690.
10 –40833620 –23826198 43881571 52706166
Cholesky Ordering: RGDP DCPI DNIR DREER

24 Ergin Akalpler

https://doi.org/10.1017/S1062798724000255 Published online by Cambridge University Press

https://doi.org/10.1017/S1062798724000255


Appendix C. BDS Test Results

BDS test for RGDP

Dimension BDS statistic Std. error z-statistic Probability

2 –0.020270 0.012869 –1.575132 0.1152
3 –0.032655 0.020970 –1.557211 0.1194
4 –0.014592 0.025612 –0.569721 0.5689
5 –0.011960 0.027391 –0.436635 0.6624
6 –0.015748 0.027115 –0.580793 0.5614

BDS test for REER
Dimension BDS statistic Std. error z-statistic Probability
2 0.168872 0.007859 21.48909 0.0000
3 0.287707 0.012632 22.77556 0.0000
4 0.359940 0.015213 23.66066 0.0000
5 0.400893 0.016038 24.99624 0.0000
6 0.422360 0.015650 26.98869 0.0000

BDS test for NIR
Dimension BDS statistic Std. error z-statistic Probability
2 0.115175 0.009825 11.72227 0.0000
3 0.206167 0.015983 12.89898 0.0000
4 0.252454 0.019482 12.95842 0.0000
5 0.265028 0.020790 12.74791 0.0000
6 0.257469 0.020535 12.53819 0.0000

BDS test for CPI
Dimension BDS statistic Std. error z-statistic Probability
2 0.141730 0.008594 16.49259 0.0000
3 0.237538 0.013790 17.22554 0.0000
4 0.289572 0.016579 17.46616 0.0000
5 0.334903 0.017450 19.19198 0.0000
6 0.353826 0.017000 20.81358 0.0000
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Appendix D. NARDL Tables
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Nonlinear ARDL (NARDL) for CPI

Variable Coefficient Std. error t–statistic Probability

RGDP(–1) 0.195062 0.201799 0.966616 0.3481
RGDP(–2) –0.398727 0.150572 –2.648086 0.0175
CPI_POS 0.064617 0.102643 0.629538 0.5379
CPI_NEG –0.149144 0.133073 –1.120771 0.2789

Nonlinear ARDL (NARDL) for REER
RGDP(–1) 0.425577 0.209469 2.031691 0.0564
RGDP(–2) –0.483353 0.189911 –2.545157 0.0198
REER_POS 3.31E–11 1.93E–11 1.713925 0.1028
REER_POS(–1) –6.44E–11 2.93E–11 –2.196747 0.0406
REER_POS(–2) 4.16E–11 2.20E–11 1.893619 0.0736
REER_NEG 5.87E–11 2.54E–11 2.308133 0.0324
REER_NEG(–1) –3.36E–11 2.56E–11 –1.311482 0.2053

Nonlinear ARDL (NARDL) for NIR
RGDP(–1) 0.063931 0.143027 0.446983 0.6597
RGDP(–2) –0.282088 0.148025 –1.905675 0.0712
NIR_POS –0.703718 0.169556 –4.150364 0.0005
NIR_POS(–1) 0.402927 0.116163 3.468637 0.0024
NIR_NEG –0.247153 0.117035 –2.111787 0.0475
NIR_NEG(–1) –0.270449 0.187316 –1.443814 0.1643
NIR_NEG(–2) –0.057119 0.156878 –0.364096 0.7196
NIR_NEG(–3) 0.370289 0.098070 3.775766 0.0012
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