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Analysis of Urbanization Dynamics in Turkey’s
Provinces Based on “Production” and “Consumption”
Cities Approach

Emine Tahsin, Furkan Bori”

Abstract

In recent years, analysis of urbanization dynamics in Turkey at the provincial level has
become more important. Given that, the paper aims to discuss urbanization trends at the
NUTS 3 level. In this context, urbanization dynamics are analyzed by focusing on
sectoral value-added shares in GDP and air quality data (PM10). The approaches related
to the classification of the cities- either as a “production” or “consumption”- depending
on cities’ owning tradeable and non-tradeable sectors is considered. Accordingly, the
urbanization dynamics of Turkey’s provinces and to what extent environmental
conditions differ would be investigated. The panel VAR (Vector Autoregressive
Regression) analysis is used for the relevant data on the NUTS 3 level for the period of
2010-2020. The main findings indicate that the urbanization dynamics in Turkey’s
provinces cannot be explained only by the industrialization phenomenon. Urbanization
occurs with different sectoral compositions additionally urbanization dynamics impacts
services and construction sectors.
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Turkiye illerinde Sehirlesme Dinamiklerinin
“Uretim” ve “Tiiketim” Sehirleri Yaklasimima Gore
Analizi

Oz

Son yillarda Turkiye 6zelinde sehirlesme dinamiklerinin, iller diizeyinde analizi de
Oonem kazanmustir. Buradan hareketle calisma, schirlesme egilimlerini NUTS 3
diizeyinde tartisilmas1 amaglanmaktadir. Bu kapsamda, 6zellikle GSYH sektorel katma
deger paylar: ile hava kalitesi verisi (PM10) lzerinde durularak sehirlesme dinamikleri
analiz edilmektedir. ilgili yazinda bir sehrin “{iretim” ya da “tiikketim” temelli olarak
tanimlanmasi, ticarete konu olan ve olmayan sektorlere sahip olmasi ile ilgili olarak
aciklanmaktadir. Buna bagli olarak, Tuirkiye illerinin sehirlesme dinamiklerinin,
“retim” ya da “tilketim” sehirleri olarak farklilik gosterip gostermedigi, cevre
kosullarinin ne 6lciide farklilastigi yanitlanmaya ¢alisiimaktadir. Bu amagla, 2010-2020
aras1 donemde, ilgili verileri NUTS 3 diizeyinde sinamak amaci ile Panel VAR(Vektor
Otoregresyon) analizi kullanilmistir. Temel bulgular, Turkiye illerindeki schirlesme
dinamiklerinin sadece sanayilesme olgusuyla agiklanamayacagini gostermektedir.
Sehirlesme, farkli sektorel kapsamlarla ortaya ¢ikmakta, ayrica sehirlesme dinamikleri
hizmet ve ingaat sektorlerini etkilemektedir.

Jel Kodlar: 018, R11, C23

Anahtar kelimeler: Sehirlesme, Tiirkiye’nin sehirleri, Uretim sehirleri, tliketim
sehirleri, cevresel tahribat ve sehirlesme
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1. Introduction

Investigating the dynamics of urbanization constitute an important part of economic
development. Historically, the structural transformation from agriculture to non-
agriculture sectors has accelerated urbanization in developed countries. While
industrialization has been the key accelerator of urbanization, today, the dynamics of
urbanization could be explained beyond these facts (Henderson, 2010). Urbanization can
also proceed without growth (Glaeser & Kahn, 2004; Glaeser, 2014). Besides
urbanization in developing countries could be a costly project. Rapid urbanization
impedes sustainability and efficient use of the resources. Lack of infrastructure,
motorization might cause urban sprawl (OECD, 2018). Moreover, economic growth
dynamics have differentiated the urbanization dynamics. Empirical evidence has shown
that while cities grow, the sectoral composition varies dramatically (Jedwab,
lanchovichina & Haslop, 2022). This fact also shapes urban employment and its sectoral
decomposition. As a consequence of these, contrary to the common view that
industrialization accelerates urbanization, cities’ dynamics are discussed with different
dimensions. Especially in the case of developing countries, industrialization is not a
prerequisite for urbanization, rather, there may be conditions in which the development
of service or non-tradable sectors is also decisive for urbanization. Urbanization could
occur with de-industrialization or acceleration of non-manufacturing, non-tradable
sectors (Gollin, Jedwab & Vollrath, 2016). Agglomeration (Glaeser, 2010) as one of the
dynamics of cities’, might concentrate on non-manufacturing sectors. Hence the analysis
of the linkages between economic growth and urbanization based on ‘cities”
development becomes even more important. In this context, new facts can be decisive
in the classification of the development dynamics of cities. Due to these, new concepts
and approaches based on empirical evidence are emerging in defining cities’ growth
dynamics. The conceptualization of cities as “consumption” and “production” is one of
the approaches used in explaining these dynamics (Gollin et. al, 2016; Jedwab et. al,
2022). Cities of countries facing de-industrialization might continue to grow although
their “production” cities lose their production capacity (Jedwab et.al, 2022:5). In these
cases, agglomeration dynamics have different features. As it is pointed out (Rosen, 1979;
Roback,1982; Glaeser et.al., 2001 cited by Jedwab et. al, 2022: 5) cities with better
amenities attract residents that accept lower wages or higher rents to live there.
Agglomeration in production cities relies on manufacturing and tradeable services. This
growth pattern leads by countries' increased production capacity. In others, spending of
the resource rents on urban goods and services led to consumption cities whose growth
was driven by increased consumption capacity. Since manufactured goods and tradeable
services- urban tradeable- are often imported, non-tradable services, urban non-tradable
dominate their sectoral consumption. Consumption cities are defined as cities that
increased consumption capacity rather than production capacity (Jedwab et.al, 2022:3).
Also, according to these approaches, the export structure of the cities determines
urbanization characteristics via employment share and resource rents. Cities with a
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higher share of natural resource exports also own characteristics of consumption cities
(Gollin et.al, 2016; Jedwab et.al, 2022).

Following this path, we inspire from the approach of “production” and
“consumption” cities. So, we aim to investigate Turkey’s cities’ (provinces)
urbanization rate and sectoral composition interactions. Studies on Turkey’s
urbanization dynamics commonly focus on urbanization and economic growth nexus in
the context of Kuznetsian approaches (Grossman & Krueger, 1991). Additionally,
interactions between urbanization, industrialization and CO2 emissions, based on the
EKC (Environmental Kuznets Curve) have been commonly investigated at the national-
level (Cetin, Ecevit & Yucel, 2018; Pata, 2018; Lise, 2006). Based on these studies the
EKC framework is invalid for both the long and short term. Given empirical studies
investigation of urbanization dynamics at the NUTS 3 level is limited. To our
knowledge, Gigli (2016) has investigated these interactions at the NUTS 3 level
between 2008 and 2013 by using S02 (Sulphur Dioxide-air quality data) data as a sign
of environmental degradation. Also, regional SO2 data is utilized for the provinces of
Turkey to investigate the EKC hypothesis based on spatial analysis for the period of
2004-2020 (Karahasan & Pinar, 2022). Both of these studies indicate invalid EKC for
provinces of Turkey.

However, the analysis of urbanization dynamics in Turkey has gained new
dimensions with sustainable development goals, and new concepts become important in
the classification of the urbanization dynamics of cities. The cost of urbanization and
economic growth dynamics need to be investigated in detail. In the case of Turkey, the
urbanization and economic growth process are costly, increasing CO2 emissions (Lise,
2006; Kocabas, 2013). The transition to low-carbon urbanization seems to be one of the
obstacles to considering SDGs (Kocabas, 2013). Additionally, urbanization comes with
poor air quality that harms the quality of life.

Considering the recent growth dynamics in Turkey, it is suggested to explore the
dynamics of economic growth on the NUTS 3 level. The sectoral composition varies
across the cities and economic growth comes with different structural transformation
phases. Rather than setting up a direct link between the economic growth and
urbanization rate, sectoral value-added share of the cities is taken into account. It is
suggested that Turkey’s cities own different typologies so the “production” and
“consumption” capacities interact with determinants of economic growth.

Our study is organized as follows: methodology and data are outlined in section 2. In
section 3, Turkey’s cities' urbanization and sectoral composition linkages are
investigated. In section 4, the interactions between the urbanization rate and non-
agricultural sectors (manufacturing, service, construction) and PM10 are examined by
implementing GMM-PVAR(Generalized Method of Moments Panel VAR) analysis.
The results are summarized in the last section.
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2. Methodology and Data

In our paper, the estimation of the interaction between urbanization and industrialization
is the initial step. Given the theoretical approaches to urbanization with de-
industrialization (Gollin et. al, 2016), the sectoral value-added share of manufacturing,
service and construction is considered. It is suggested that for analyzing growth
dynamics these sectors play critical roles in the determination of value-added and
employment share. The relevant data is derived from TurkStat on the NUTS 3 level for
the period 2004-2020. The other specific data, export share in GDP is calculated from
export values and GDP in dollars for each province. Urbanization data in our sample is
defined as population density; the average number of inhabitants per km2 of populated
urban space. This data is calculated based on ADNKS (Address-based population
register system) data and the area (km2) of the provinces from Turkstat. For our sample
to examine the impact of urbanization, the “urbanization growth rate” is calculated.

The impact of urbanization on environmental degradation could be analyzed with
several indicators, basically CO2 emissions and air pollution data (SO2, PM10). In our
case at the NUTS 3 level, the availability and continuity of the relevant environmental
degradation data are limited. In this case, PM10 (particulate matter) data that is
relevantly announced by SDGs data (TurkStat), have continuity only for the period
2010-2020. PM10 data is identified with the target of clean cities (SDG Target 11.6).
Given figures are collected by the Turkish Ministry of Environment and Urbanization,
as a part of the national air pollution monitoring network. This data is defined as an
alternative proxy to account for air pollution and the measurement of air quality. PM10
figures are used as a sign of air pollutants (unwanted chemicals) in the atmosphere.
According to the World Health Organization (WHO), PM10 concentrations should not
exceed 40 pg/m3 annual mean (WHO, 2005) for human health. Activities led by
factories, power plants, incineration plants, construction, as well as natural sources such
as fire and dust transport are defined as major sources of PM10 (Erdun et.al, 2015).
Hence rapid urbanization is expected to have an impact on air pollutants.

It is possible to classify provinces according to specific characteristics (green cities,
clean cities, industrial cities, megacities etc.). In this case, the overall mean value of
manufacturing value added is taken as a proxy. The mean value of manufacturing value
added is calculated as 13 percent of GDP. The provinces are classified accordingly; those
above and below this mean value. It is suggested that higher manufacturing value added
is a sign of production capacity and export capacity that relies on tradeable goods. When
this ratio is below this average, the contribution of other sectors is more evident. Due to
missing values, our sample comprise of 75 provinces (Batman, Mersin, Osmaniye,
Samsun, Sirnak, Usak).

We aim to estimate the dynamic relations between urbanization rate and
manufacturing, service and construction and PM10 data (see Eq.1). Following the
evidences on dynamics of economic growth in Turkey we include construction data
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separately to clarify and distinguish the effects of the construction sector. Moreover, this
sector is accepted to be one of the key parameters to analyze the growth dynamics of
consumption tendencies. Primarily we depict correlations between these parameters for
the period of 2004-2020. Although environmental degradation data availability led us to
estimate the sample only for the period of 2010-2020.

durbanit = f(dmanit, dserviceit, dconstructionit, dPMOit) [1]

Our primary aim is to estimate the interaction among these variables empirically to
discuss the urbanization characteristics depending on the typology of the cities and
analyze the basis of urbanization and its costs. For this purpose, panel VAR model is
utilized. Holtz-Eakin, Newey & Rosen (1988) constructed the panel vector
autoregressive model (PVAR) that is similar to VAR models that include cross-sectional
dimensions (Dogan Chishti, Alavijeh & Tzeremes, 2022). Later on, GMM PVAR is
developed by Abrigo & Love (2016). PVAR model has some advantages such as
overcoming the deficiencies of short time series data, providing more space for the data
stability assumptions, and allowing the existence of unobserved individual heterogeneity
and heteroscedasticity in the data (Lin & Zhu, 2017:783). This method can suitably
eliminate the endogeneity problem. Estimation of The PVAR model is possible given
the conditions of T > 2L + 2, and thus the model could be estimated under a steady state
(Lin and Zhu, 2017:783). The GMM-PVAR model establishes a system of equations
which includes all the variables as endogenous. Furthermore, it can capture the leverage
of one exogenous shock by applying the orthogonalized response and keeping the other
covariates invulnerable to external shocks (Abrigoa & Love, 2016; Sigmund & Ferstl,
2021). The model could be used to differentiate the transmission mechanism of given
variables empirically, here in our case urbanization rate and value-added share of the
relevant sectors and PM10 data. Impulse response analysis could be used to estimate the
dynamic effects of one endogenous variable on other variables.

Our GMM-PVAR model is estimated accordingly based on theoretical and empirical
evidence on urbanization and industrialization linkages. Hence, we order the parameters,
primarily as urbanization rate later on manufacturing, service and construction value-
added shares and finally PM10.

3 Turkey’s Cities: Urbanization and Sectoral Composition
Linkages

In the aftermath of the 2001 crisis, the per capita income level on province level has also
increased. Despite this, empirical studies indicates that, as a general trend, income
convergence between provinces is limited (Durusu-Ciftci & Nazlioglu, 2019; Karaca,
2018) and the club convergence (Aksoy, Tastan & Kama, 2019) case is valid. The
findings indicate that the income differences between the provinces are especially
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determined by the structural features (Durusu-Ciftci & Nazlioglu, 2019) and the income
gaps between the west and the east provinces still maintain disparities. The growth
dynamics in the 2000s brought along structural transformations based on provinces. In
the studies conducted at the regional level, it is determined that the regional structural
transformation forms vary, and the shifts from agriculture to services are more
pronounced in terms of certain regions where de-industrialization and servitization occur
simultaneously (Borl & Tahsin, 2022).

Figure 1: Urban Population and Urban Population Growth in Turkey.
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Source: World Bank (2022).

Besides at the national level, the ratio of the population living in urban areas has been
increasing since the 1990s. In the context of our study, the urban population growth has
changed over two sub-periods. The urban population growth increased in the period
between 2004-2007 and 2010-2015. After 2005 the urban population growth rate has
decreasing tendency. Although, the phenomenon of urbanization alone is not
explanatory of the increase in income level among the provinces, the conditions in which
the structural features are determinant may be more decisive. It could be suggested that
there is no strong correlation between the urbanization rate and the GDP per capita level
of the provinces.

In provinces of Turkey, population density (in this case urbanization level) varies.
The mean value of the urban population density growth rate is calculated as 0.9 (2004-
2020) and 0.86(2010-2020). Istanbul has the highest values that are extremely different
from the other provinces, whereas the average level of urban population density is 120
km2 for the relevant sample. According to universal definitions, urban clusters must
have a population density of at least 300 people per square km2 (Our World in Data,
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2022). Population density values indicate the scale of urbanization is limited in many
provinces of Turkey.

Moreover, while focusing on sectoral decomposition and export share in GDP it could
be suggested that the urbanization rate is not only explained by industrialization. Higher
population densities do not come with higher manufacturing value-added shares.
Urbanization also occurs depending on service sectors alone. The correlation matrix
(Table 1) for the period of 2004-2020 indicates that the urbanization level is correlated
both with the manufacturing and service sectors. Urbanization rate has only a positive
correlation with service and construction value-added shares. The urbanization rate is
negatively correlated with the export share of the provinces. There is a negative
correlation between the manufacturing and service-construction sectors.

Table 1: Correlation Matrix (2004-2020).

man service | construction | urbanization | export | urbanization

rate

man 1

service -0.6345* 1

construction -0.2882* | 0.1022* 1

urbanization 0.1752* | 0.1216* 1

exportshare 0.4642* | -0.0810* -0.1380* 0.4191* 1

urbanization 0.0528 0.0486 -0.0524 1

rate

Source: Authors’ Calculation.

Descriptive statistics are depicted for production cities (Table 2) and consumption
cities (Table 3). Accordingly, apart from the differences in manufacturing value added
share, our sample has the most fundamental difference related to the mean value of the
service sector. For the consumption cities sample, this ratio is higher than the production
cities sample. There are no significant differences in the data of PM10 and construction
value added share. While manufacturing and service sectors have high standard
deviations, the standard deviation for the construction sector value added share is
relatively low. The mean value of urbanization growth rate, on the other hand, is higher
in production cities. While it is (1.7) in production cities, the overall mean urbanization
growth rate is lower (0.63) in consumption cities. Although for recent years lower
tendency of PM10 level is measured, overall mean of PM10 data for both samples are
above the WHO limit values that indicates poor quality of air. Eastern and Northern
regions of Turkey have higher level of PM10 (Yildirim, Alpaslan & Eker, 2021).
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Table 2: Descriptive Statistics for Production Cities Sample.

159

Variable Mean Std.dev. Min Max Observation
man overall | 19.98817 | 8.202049 7.493792 41.87674 N =429
Between 8.114397 10.02249 40.22531 n=239
Within 1.722953 13.10129 28.40745 T=11
service overall | 44.49885 | 6.786015 2.788126 60.33854 N =429
Between 6.669616 3.120789 58.59216 n=239
Within 1.614176 3.778311 52.67452 T=11
construction overall | 6.033953 | 1.874416 1.841382 17.86283 N =429
Between 1.410948 3.667966 9.998816 n=239
Within 1.252666 1.787828 15.38428 T=11
urbanization rate | overall | 1.070301 | 1.730617 -9.5536 16.2774 N =429
Between 0.754448 | -0.4274164 | 29.74225 n=239
Within 1.561776 -9.31354 16.80892 T=11
Pm10 overall | 57.31002 | 18.6809 19 115 N =429
Between 12.82603 32.27273 79.81818 n=239
Within 13.72271 14.91841 101.9464 T=11

Source: Authors’ Calculation.

Table 3: Descriptive Statistics for Consumption Cities Sample.

Variable Mean Std.dev. Min Max Observation
man overall | 5.476051 3.350315 | 0.6174169 | 17.29131 N = 396
Between 3.281042 0.959542 13.57104 n=36
Within 0.855518 1.609044 9.196324 T=11
service overall | 50.98871 5.49173 37.35436 66.41825 N =396
Between 5.082547 39.20847 62.02564 n=236
Within 2.231769 41.46112 58.10378 T=11
construction overall 7.541678 2.875754 2.619416 18.95888 N = 396
Between 2.382978 3.784223 15.18098 n=236
Within 1.653826 2.565826 18.33345 T=11
urbanization rate | overall | 0.638079 2.311224 | -1.386996 | 1.477276 N = 396
Between 0.829144 | -1.352979 2.610745 n=36
Within 2.161407 | -1.415563 | 1.438752 T=11
Pm10 overall | 55.20202 2236169 12 135 N = 396
Between 1584144 2.745455 1.022727 n=236
Within 1598272 -9.070707 | 1.203838 T=11

Source: Authors’ Calculation.
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4. Empirical Analysis on Urbanization and Sectoral Linkages

We have utilized the following steps for the estimation of the GMM-PVAR model:
Firstly, we define the GMM-PVAR model (Equation 2), which implies the regression
dynamic interlinkages among these variables. Equation (2) (yit) represents 5 variables
vector (manufacturing, service, construction, urbanization rate, PM10) and (i) represent
provinces. Testing the stationary of the panel data is the pre-condition for estimating the
PVAR model. For this purpose, unit root tests are utilized. Later on overidentification
test is considered. Following that granger causality, variance decomposition and impulse
response for all variables to shocks are figured out.

yit = Bit + > Pj=1Biyej + it + &it [2]

For estimation, it is important to check whether the time series that are used in PVAR,
are cross-sectional dependent. Depending on whether the time series used in PVAR
analysis is cross-section dependent or not, which unit test will be used will be selected.
To detect whether time series are cross-section dependent or not, Pesaran’s CD Test is
utilized (Pesaran, 2004, Levin et.al, 2002). Under the null hypothesis of independence,
CD ~ N(0,1), p values close to zero indicate that data are correlated across panel groups.
Table 4 which can be seen below, displays the p-value of Pesaran’s CD test for
production and consumption cities' variables. The results indicate that there is enough
evidence to reject the null hypothesis of cross-sectional independence for all variables
except the first difference of PM10 variable in production cities. For this reason, the 1st
generation unit root test is inappropriate to use for production and consumption cities'
variables. Therefore, the 2nd generation unit root test which was put forward by Pesaran
(2007), is used. In Pesaran’s panel unit root test, the series is considered stationary when
the CIPS statistic's absolute value is greater than the absolute value of critical values at
the 95% confidence level. Pesaran’s panel unit root test's CIPS statistics for production
and consumption cities can be seen in Table 4. According to these results of production
cities, while manufacturing, service and construction variable are not stationary at level,
PM10 and urbanization variables are stationary at level. As can be seen from Table 4,
all variables of production cities are stationary at their first difference. Due to the Pesaran
panel unit root test's CIPS statistics for consumption cities that could be observed in
Table 4, all of the variables except urbanization are not stationary at the level. Only the
urbanization variable is stationary at the level. All of the variables are stationary at the
first difference level in consumption cities. Because of stationary test results of
production and consumption cities, all variable's first differences are used in PVAR
analysis. Additionally, Woolridge test for autocorrelation is utilized for both samples.
Accordingly, we reject the hypothesis that there is a serial correlation in the model for
the first difference of the variables.
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Table 4: Cross Sectional Dependence and Unit Root Tests of Production Cities
and Consumption Cities.

Production Cities Consumption Cities
Pesaran Pesaran Panel Unit Pesaran Pesaran Panel Unit
Root Test with Cross Root Test with Cross
CD Test . CD Test .
(0 value) Sectional Dep'en_dence (p value) Sectional Depgnplence
(CIPS Statistic) (CIPS Statistic)
First First First First
Variables Level | Difference | Level Difference |Level | Difference| Level Difference
Man 0 0 -1.787 -2.726* 0 0 -1.787 -3.250*
Service 0 0 -1.545 -2.904* 0 0 -1.934 -2.487*
Construction| 0 0 -1.897 -2.934* 0 0 -1.885 -2.935*
PM10 0 0,056 -2.5639* -3.227* 0 0 -2.026 -2.517*
Urban 0 0 -3.471* -4,554* 0 0 -2.928* -4,292*

Source: Authors’ Calculation.

Litkepohl (2005) demonstrates the stability condition of the VAR model. According
to this study, for the VAR model to be stable, all moduli of the companion matrix have
to be strictly less than one. The stability condition state that the VAR model is invertible
and has an infinite-order VMA representation. Ensuring this stability condition is
necessary for the interpretation of the estimation results of IRFs and FEVDs (Abrigo &
Love, 2016).

Table 5 which is depicted below, shows the eigenvalue stability conditions of
production cities and consumption cities panel VAR. As it can be seen from Table 5, all
the moduli are smaller than one. So, it can be alleged that both of the panel VAR models
are stable. Figure 2 also displays graphs of the eigenvalue stability condition of
production cities and consumption cities panel VAR. In both panel VAR models, the
roots of the companion matrix are all inside the unit circles. Therefore, it can be asserted
that the panel VAR models are stable.

Besides Hansen’s J set overidentification test' results strengths the validity of the
instruments. Following that Granger causality tests are used to know whether past values
of a variable are effective to estimate another variable (Granger, 1969). For example, if
past values of variable x can predict the values of another variable y, we can assert that
x variable is "Granger Causes" of variable y. Panel VAR Granger causality Wald test is
utilized to show the relationship between the variables. In this test, Ho hypothesis is

! For both sample; Hansen's J chi2(288) = 0 (p = 1.000)
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“excluded variable does not Grange cause equation variable”. Hi hypothesis is
“excluded variable Grange cause equation variable”.

Table 5: Eigenvalue Stability Conditions of Production Cities and Consumption
Cities Panel VAR

Eigenvalue Eigenvalue
- Modulus - Modulus
Real Imaginary Real Imaginary

-0.49405 0 0.49405 -0.49257 0 0.492566
-0.31727 0 0.317274 -0.34299 0 0.342989
-0.15691 | 0.098946 | 0.185499 -0.04363 | 0.12825 | 0.135463
-0.15691 | -0.09895 | 0.185499 -0.04363 | -0.128246 | 0.135463
0.173376 0 0.173376 -0.08234 0 0.082339
Eigenvalue Stability Condition of Eigenvalue Stability Condition of
Production Cities Consumption Cities

Source: Authors’ Calculation.

Figure 2: Graph of Eigenvalue Stability Condition of Production Cities (Right
Side) and Graph of Eigenvalue Stability Condition of Consumption
Cities (Left Side)

Roots of the companion matrix

Roots of the companion matrix

Imaginary
0
Imaginary
o

0 - -5 o
Real Real

Source: Authors’ Calculation.

Table 6 displays the panel VAR Granger causality Wald test results of production
and consumption cities. According to production cities panel VAR Granger causality
Wald test results, we reject Ho hypothesis apart from only one relationship. This
causality relationship is detected between construction and urbanization variables.
Therefore, it can be alleged that the urbanization variable is granger cause of the
construction variable. According to panel VAR Granger causality Wald test results of
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consumption cities we reject Ho hypothesis for three relationships.
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relationship is detected between; urbanization and service, PM10 and services,
construction and manufacturing.

Table 6: Production Cities and Consumption Cities Panel VAR Granger

Causality Wald Test Results

Panel VAR-Granger for Production and Consumption Cities
Equation \ Excluded chi2 and Prob > chi2 values
durban
dman dservice dcons Dpm10 ALL
Production 1.378 0.777 1.471 0.895 6.619
Prob > chi2 0.24 0.378 0.225 0.344 0.157
consumption 1.503 10.205 1.072 1.077 13.035
Prob > chi2 0.22 0.001* 0.3 0.299 0.011*
dman
durban dservice dcons dpm10 ALL
production 2.231 0.005 0.262 3.414 7.508
Prob > chi2 0.135 0.941 0.608 0.065 0.111
consumption 0.48 2.715 0.441 0.528 3.425
Prob > chi2 0.489 0.099 0.507 0.468 0.489
dservice
durban dman dcons dpm10 ALL
production 0.914 0.098 0.102 0.023 1.147
Prob > chi2 0.339 0.754 0.75 0.88 0.887
consumption 0.693 3.012 0.283 0.143 4.392
Prob > chi2 0.405 0.083 0.595 0.705 0.355
dconstruction
durban dman dservice dpm10 ALL
production 4.343 3.352 0.105 0.094 3.4943
Prob > chi2 0.037* 0.067 0.745 0.759 0.041*
consumption 0.147 5.943 2.267 1.448 10.145
Prob > chi2 0.702 0.015* 0.132 0.229 0.038*
dpm10
durban dman dservice dcons ALL
production 2.343 1.875 0.054 0.01 3.617
Prob > chi2 0.126 0.171 0.816 0.921 0.46
consumption 0.004 0.286 6.274 0.018 9.073
Prob > chi2 0.949 0.593 0.012* 0.894 0.059
Prob>0.05

Source: Authors’ Calculation.
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Table 7: Forecast Error Variance Decomposition of Production Cities

Response variable and forecast
horizon
Impulse variable
dman dser dcon durban dpm10
dman

0 0 0 0 0 0

1 1 0 0 0 0

2 0.988329 | 0.0020461 | 0.000521 | 0.0037551 | 0.008284
3 0.963226 | 0.0113718 | 0.007869 | 0.0059414 0.01322
4 0.95907 0.0116413 | 0.008128 0.006706 0.013321
5 0.956988 | 0.0123892 | 0.008915 | 0.0069102 | 0.013533
6 0.956493 | 0.0128965 | 0.008911 | 0.0069613 | 0.013528
7 0.956416 0.012941 0.008911 | 0.0069737 | 0.013529
8 0.956384 | 0.0129551 | 0.008915 | 0.0069768 | 0.013532
9 0.956376 | 0.0129574 | 0.008915 | 0.0069775 | 0.013536
10 0.956376 | 0.0129574 | 0.008915 | 0.0069777 | 0.013537
11 0.956376 | 0.0129574 | 0.008916 | 0.0069777 | 0.013537
12 0.956376 | 0.0129574 | 0.008916 | 0.0069778 | 0.013537
13 0.956376 | 0.0129574 | 0.008916 | 0.0069778 | 0.013537
14 0.956376 | 0.0129574 | 0.008916 | 0.0069778 | 0.013537
15 0.956376 | 0.0129574 | 0.008916 | 0.0069778 | 0.013537

dser

0 0 0 0 0 0

1 0.111014 | 0.8889864 0 0 0

2 0.117166 | 0.8700305 | 0.004417 | 0.0012169 | 0.001212
3 0.121788 | 0.8609975 | 0.006505 | 0.0017539 | 0.003483
4 0.120551 | 0.8605996 | 0.006618 | 0.0019327 | 0.004505
5 0.120535 | 0.8597035 | 0.007077 | 0.0019811 | 0.004822
6 0.12047 0.8597503 | 0.007082 | 0.0019936 0.00484
7 0.120465 | 0.8597489 | 0.007081 | 0.0019968 0.00484
8 0.120465 | 0.8597342 | 0.007086 | 0.0019976 | 0.004843
9 0.120464 | 0.8597298 | 0.007087 | 0.0019978 | 0.004846
10 0.120464 0.859729 0.007087 | 0.0019978 | 0.004847
11 0.120464 0.859729 0.007087 | 0.0019978 | 0.004847
12 0.120464 0.859729 0.007087 | 0.0019978 | 0.004847
13 0.120464 0.859729 0.007087 | 0.0019978 | 0.004847
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14 0.120464 0.859729 0.007087 | 0.0019978 | 0.004847
15 0.120464 0.859729 0.007087 | 0.0019978 | 0.004847
dcon

0 0 0 0 0 0

1 0.042566 | 0.1239927 | 0.833442 0 0

2 0.040492 | 0.1480811 | 0.810537 | 0.0156718 | 0.000553
3 0.046555 | 0.1512947 | 0.783209 | 0.0174935 | 0.009394
4 0.046839 | 0.1508902 | 0.780997 | 0.0181485 | 0.009534
5 0.046867 | 0.1514995 0.78 0.0182973 | 0.009572
6 0.046869 | 0.1515102 | 0.779968 | 0.0183353 | 0.009591
7 0.046884 | 0.1515336 | 0.779901 | 0.0183445 | 0.009595
8 0.046884 | 0.1515414 | 0.779885 | 0.0183467 0.009598
9 0.046884 0.151541 0.779884 | 0.0183473 | 0.009599
10 0.046884 0.151541 0.779884 | 0.0183474 | 0.009599
11 0.046884 0.151541 0.779883 | 0.0183474 | 0.009599
12 0.046884 0.151541 0.779883 | 0.0183474 | 0.009599
13 0.046884 0.151541 0.779883 | 0.0183474 | 0.009599
14 0.046884 0.151541 0.779883 | 0.0183474 | 0.009599
15 0.046884 0.151541 0.779883 | 0.0183474 | 0.009599
durbanization

0 0 0 0 0 0

1 0.006237 | 0.0039351 | 0.004926 | 0.9946205 0

2 0.030432 | 0.0128521 | 0.003345 | 0.9679239 | 0.004047
3 0.029528 | 0.0232526 | 0.003697 | 0.9589095 | 0.014063
4 0.034505 | 0.0353664 | 0.003827 | 0.9560264 | 0.016003
5 0.035946 | 0.0385074 0.00444 0.9552415 | 0.015955
6 0.035883 | 0.0389259 | 0.004839 | 0.9550348 | 0.016651
7 0.035935 | 0.0389509 | 0.004853 0.954982 0.016851
8 0.035958 | 0.0389498 | 0.004858 | 0.9549686 | 0.016854
9 0.035957 | 0.0389498 | 0.004861 | 0.9549654 | 0.016856
10 0.035958 | 0.0389498 | 0.004861 | 0.9549645 | 0.016857
11 0.035958 | 0.0389499 | 0.004861 | 0.9549643 | 0.016857
12 0.035958 | 0.0389499 | 0.004861 | 0.9549643 | 0.016857
13 0.035958 | 0.0389499 | 0.004861 | 0.9549643 | 0.016857
14 0.035958 | 0.0389499 | 0.004861 | 0.9549643 | 0.016857
15 0.035958 | 0.0389499 | 0.004861 | 0.9549643 | 0.016857
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dpmo

0 0 0 0 0 0

1 0.0001 0.007374 0.001895 | 0.0092819 | 0.990619
2 0.033167 | 0.0112895 | 0.001781 | 0.0112252 0.951579
3 0.033167 | 0.0143745 | 0.009435 | 0.0121664 | 0.931541
4 0.038123 | 0.0151883 | 0.009524 | 0.0123684 0.91868
5 0.038476 | 0.0153875 | 0.009535 | 0.0124103 | 0.917361
6 0.038717 | 0.0157082 | 0.009546 | 0.0124196 | 0.916803
7 0.038815 | 0.0158158 | 0.009563 | 0.0124218 | 0.916554
8 0.038813 | 0.0158392 | 0.009587 | 0.0124224 | 0.916498
9 0.038815 | 0.0158424 | 0.009588 | 0.0124225 0.91649
10 0.038815 | 0.0158424 | 0.009588 | 0.0124225 0.91649
11 0.038815 | 0.0158424 | 0.009588 | 0.0124225 | 0.916489
12 0.038815 | 0.0158424 | 0.009588 | 0.0124225 | 0.916489
13 0.038815 | 0.0158424 | 0.009588 | 0.0124225 | 0.916489
14 0.038815 | 0.0158424 | 0.009588 | 0.0124225 | 0.916489
15 0.038815 | 0.0158424 | 0.009588 | 0.0124225 | 0.916489

Source: Authors’ Calculation.

Forecast error variance decomposition analysis demonstrates the percent of the
variation in one variable which is expressed by the shock to another variable. Forecast
error variance decomposition analysis state the magnitude of the total effect. In this
study, 10 years period is reported. If a longer time horizon would be used, it will produce
similar results (Love & Zicchino, 2006). Table 7 presents the forecast error variance
decomposition for production cities. According to these results, the manufacturing and
service sectors' total growth rates explain approximately %3 - %3.8 of the change in
urbanization growth rate in ten years period. The manufacturing sector growth accounts
for approximately %212 of the variation in service sector growth in the same period. The
manufacturing and service sectors' growth rates explain %4.6 (approximately) and % 15
(approximately) of the variation in the construction sector growth rate, respectively.

Table 8 reports the forecast error variance decomposition for consumption cities. Due
to these results respectively construction sectors' growth rates explain approximately %3
and the service sectors’ growth rate explains approximately %4.6 of the change in
urbanization growth rate on a ten-year horizon. The manufacturing sector's contribution
to the urbanization growth rate is very little. Besides manufacturing sector’s growth rate
explain approximately %3 of the service sectors’ growth. The service sector growth rate
accounts for approximately %22 of the variation in the construction sector growth rate.
The service sectors' growth rate explains %3.2 of the variation in the PM10 growth rate.
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Table 8: Forecast Error Variance Decomposition of Consumption Cities

Response
variable and forecast
horizon
Impulse variable
dman dser dcon durbanization dpm10
dman
0 0 0 0 0 0
1 1 0 0 0 0
2 0.986634 | 0.010915 0.00077 0.0002296 0.001451
3 0.984193 | 0.013154 0.00077 0.0004355 0.001448
4 0.983948 | 0.013302 | 0.000781 0.0005225 0.001447
5 0.983912 | 0.013306 | 0.000784 0.0005507 0.001448
6 0.983903 | 0.013305 | 0.000785 0.0005588 0.001448
7 0.983901 | 0.013306 | 0.000785 0.000561 0.001448
8 0.9839 0.013306 | 0.000785 0.0005616 0.001448
9 0.9839 0.013306 | 0.000785 0.0005617 0.001448
10 0.9839 0.013306 | 0.000785 0.0005618 0.001448
11 0.9839 0.013306 | 0.000785 0.0005618 0.001448
12 0.9839 0.013306 | 0.000785 0.0005618 0.001448
13 0.9839 0.013306 | 0.000785 0.0005618 0.001448
14 0.9839 0.013306 | 0.000785 0.0005618 0.001448
15 0.9839 0.013306 | 0.000785 0.0005618 0.001448
dser
0 0 0 0 0 0
1 0.022053 | 0.977947 0 0 0
2 0.027665 | 0.969083 | 0.001606 0.0009324 0.000714
3 0.029233 | 0.966733 | 0.001809 0.0015081 0.000717
4 0.029396 0.96631 0.001838 0.0017315 0.000725
5 0.029413 | 0.966213 | 0.001845 0.0018031 0.000727
6 0.029415 | 0.966188 | 0.001846 0.0018238 0.000727
7 0.029415 | 0.966182 | 0.001847 0.0018294 0.000727
8 0.029415 0.96618 0.001847 0.0018309 0.000727
9 0.029415 0.96618 0.001847 0.0018313 0.000727
10 0.029415 0.96618 0.001847 0.0018314 0.000727
11 0.029415 0.96618 0.001847 0.0018314 0.000727
12 0.029415 0.96618 0.001847 0.0018314 0.000727
13 0.029415 0.96618 0.001847 0.0018314 0.000727
14 0.029415 0.96618 0.001847 0.0018314 0.000727
15 0.029415 0.96618 0.001847 0.0018314 0.000727
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dcon

0 0 0 0 0 0

1 0.000674 | 0.236027 | 0.763299 0 0

2 0.025821 | 0.227363 | 0.736634 0.0004101 0.009772
3 0.025946 | 0.227226 | 0.736067 0.0005575 0.010204
4 0.025944 0.22728 0.735984 0.000589 0.010203
5 0.025944 0.22729 0.735968 0.0005956 0.010203
6 0.025944 | 0.227291 | 0.735965 0.000597 0.010203
7 0.025944 | 0.227291 | 0.735965 0.0005973 0.010203
8 0.025944 | 0.227291 | 0.735965 0.0005974 0.010203
9 0.025944 | 0.227291 | 0.735965 0.0005974 0.010203
10 0.025944 | 0.227291 | 0.735965 0.0005974 0.010203
11 0.025944 | 0.227291 | 0.735965 0.0005974 0.010203
12 0.025944 | 0.227291 | 0.735965 0.0005974 0.010203
13 0.025944 | 0.227291 | 0.735965 0.0005974 0.010203
14 0.025944 | 0.227291 | 0.735965 0.0005974 0.010203
15 0.025944 | 0.227291 | 0.735965 0.0005974 0.010203

durbanization

0 0 0 0 0 0

1 8.8E-06 0.002138 | 0.019271 0.9785827 0

2 0.006245 | 0.028983 | 0.028558 0.9343006 0.001913
3 0.007136 | 0.041161 | 0.029732 0.9188486 0.003123
4 0.007179 | 0.045026 | 0.029897 0.9144543 0.003444
5 0.007171 | 0.046148 | 0.029926 0.9132353 0.003519
6 0.007167 | 0.046458 | 0.029932 0.9129059 0.003538
7 0.007166 0.04654 0.029933 0.9128196 0.003542
8 0.007166 | 0.046561 | 0.029933 0.9127973 0.003543
9 0.007166 | 0.046566 | 0.029933 0.9127918 0.003543
10 0.007166 | 0.046567 | 0.029933 0.9127904 0.003544
11 0.007166 | 0.046568 | 0.029933 0.9127901 0.003544
12 0.007166 | 0.046568 | 0.029933 0.9127901 0.003544
13 0.007166 | 0.046568 | 0.029933 0.9127901 0.003544
14 0.007166 | 0.046568 | 0.029933 0.9127901 0.003544
15 0.007166 | 0.046568 | 0.029933 0.9127901 0.003544
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0 0 0 0 0 0

1 0.008887 | 0.003808 0.00131 0.0002807 0.985716
2 0.01159 0.029829 | 0.001313 0.0002747 0.956993
3 0.011649 | 0.031976 | 0.001358 0.0003131 0.954704
4 0.011699 | 0.032095 | 0.001366 0.0003351 0.954504
5 0.011705 | 0.032102 | 0.001367 0.0003432 0.954483
6 0.011706 | 0.032102 | 0.001368 0.0003458 0.954479
7 0.011706 | 0.032102 | 0.001368 0.0003465 0.954478
8 0.011706 | 0.032102 | 0.001368 0.0003467 0.954478
9 0.011706 | 0.032102 | 0.001368 0.0003467 0.954478
10 0.011706 | 0.032102 | 0.001368 0.0003468 0.954478
11 0.011706 | 0.032102 | 0.001368 0.0003468 0.954478
12 0.011706 | 0.032102 | 0.001368 0.0003468 0.954478
13 0.011706 | 0.032102 | 0.001368 0.0003468 0.954478
14 0.011706 | 0.032102 | 0.001368 0.0003468 0.954478
15 0.011706 | 0.032102 | 0.001368 0.0003468 0.954478

Source: Authors’ Calculation.

The impulse response function defines the impact of a standard error change of
random disturbance term on the current and future levels of the other covariates. The
impulse response function analysis is a useful tool to investigate the dynamic
relationship between variables (Lin & Zhu, 2017). The impulse response function
confidence intervals which can be seen below in Figure 3 and Figure 4, are computed
by 200 Monte Carlo draws.

The impulse response function for production cities is depicted in Figure 3. Row 1 of
Figure 3 displays the effects of one standard error shock of other variables to PM10.
Specifically, the shocks which are caused by manufacturing and urbanization have a
fluctuating effect on PM10. In Row 2 the impact engendered by urbanization has a
fluctuating effect on construction. In Row 3 of Figure 3. shock in PM10 and construction
increase services. The shocks which are caused by urbanization and manufacturing, have
a fluctuating effect on services. In Row 4 of Figure 3 the shocks that are produced by
urbanization and PM10, have a fluctuating effect on manufacturing. The reaction of
manufacturing to shocks in construction and services is positive. Finally, the shocks
which are caused by PM10, service and manufacturing, have a fluctuating effect on
urbanization. In this sample, the influence of manufacturing and service sectors on
urbanization is more apparent.
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Figure 3: Impulse Response Function for 10 Years Periods -Production Cities
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The impulse response function for consumption cities is depicted in Figure 4. Row 1
of Figure 4 represents the effect of one standard error shock on other variables to PM10.
PM10 shows first negative and then positive responses to a standard deviation in
construction and services. The shocks that are produced by urbanization have a
fluctuating impact on PM10. In Row 2 of Figure 4 shock in PM10 causes a reduction in
construction. The shocks which are caused by urbanization, have a fluctuating effect on
construction. The response of construction to shock on service is first positive and then
negative. In Row 3 of Figure 4. shock in urbanization; have a fluctuating impact on
services. According to Row 4, the shocks that are created by urbanization, have a
fluctuating effect on manufacturing. The response of manufacturing to shock on
construction and service is first positive and then negative. Oppositely the reaction of
manufacturing to shock on PM10 is first negative and then positive. In Row 5 of Figure
4. while the shocks that are produced by service, have a fluctuating effect on
urbanization; the shocks which are created by PM10, and manufacturing, have little
impact on urbanization. Shock in construction reduces urbanization.
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Figure 4: Impulse Response Function for 10 Years Periods - Consumption Cities
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5. Conclusion

In our paper, the interactions between the urbanization rate and sectoral value added
shares and their connection with PM10 data at the provincial level are estimated by
implementing the GMM-PVAR method. The findings indicate that the urbanization
dynamics in Turkey’s provinces cannot be explained only by the industrialization
phenomenon. Even urbanization with de-industrialization is relevant for our case. The
results of the samples led us to focus on the consequences of shifting from manufacturing
to other non-agricultural sectors that could be harmful. Under these circumstances, the
production capacities of the provinces seem to be limited. Urbanization occurs with
different sectoral compositions additionally urbanization dynamics impacts services and
construction sectors as well. In the case of our production cities sample manufacturing
and service sectors simultaneously determine urbanization. At the same time, a higher
urbanization rate accelerates the construction sector. It is possible to suggest that for the
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production cities sample, non-manufacturing sectors are also relevant and detrimental in
explaining urbanization dynamics.

In the case of consumption cities, where the value-added share of the manufacturing
sector is relatively low, urbanization is led by the service sector. At the same time, unlike
the production cities sample, it is noteworthy that the service sector is detrimental for
PM10 data. However, the findings do not provide a strong basis that PM10 data is
directly related to urbanization. Our GMM-PVAR estimations assert that the dynamics
of the urbanization level at the provincial level are mostly related to the non-
manufacturing sectors. Urbanization dynamics tend increasing consumption capacity.
Employment conditions, wage premium differences and urban spraw! effects need to be
investigated in detail. Considering the SDGs and policy-making processes related to
SDGs, the growth dynamics and policy-making process for targets of SDGs are thought
to be contradictory.
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Tiirkiye’de Enflasyonu Etkileyen Faktorlerin

Belirlenmesi: Ekonometrik Bir Uygulama

Ahmet Unli, Seckin Kabak”
Oz

Iktisat politikasinin temel amaclar1 arasinda fiyat istikrarinin saglanmasi ve ekonomik
biiyiimenin gergeklestirilmesi yer almasina ragmen bu amaclar bazen birbiriyle
celisebilmektedir. Ote yandan fiyatlar genel diizeyindeki siirekli artislar siyasi, sosyal ve
ekonomik dengeler {lizerinde Onemli etkilere yol agmaktadir. S6z konusu etkilerin
onlenmesi agisindan enflasyonun ilimli olmasi hem fiyat hem de finansal istikrarin
saglanmasi1 giiniimiiz diinyasinda biiylik 6nem tasimaktadir. Bu kapsamda Tiirkiye’de
enflasyonu etkileyen faktorler 1979:C1-2019:C4 arasindaki geyrek donemlik verilerle
ekonometrik zaman serileri teknikleriyle analiz edilmistir. Buna gore enflasyon orant,
milli gelir, faiz orani ve para arzi arasindaki iliski ARDL modeli kurularak incelenmistir.
Incelemeler sonucunda enflasyon degiskenini aciklayan degiskenler olarak kisa dénem
faiz orani, gelir diizeyi ve reel para balanslar1 degiskenleri anlamli bulunmustur. Uzun
donem katsayilarinin degerleri genel olarak anlamli ¢ikmistir. Uzun donem katsayilarina
gore; reel gelirin logaritmasindaki %]1°lik artisin enflasyonu %0.248 kadar artirdigi ve
kisa donem faiz oranindaki %1’°lik artisin ise enflasyonu %0.686 kadar artirdig:
bulunmustur.
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Identification of Factors Affecting Inflation in

Tuarkiye: An Econometric Application

Abstract

Although price stability and realization of economic growth are among the main
objectives of economic policy, these objectives sometimes contradict each other.
Moderate inflation is of great importance in today's world to ensure both price and
financial stability. In this context, the factors affecting inflation in Turkey were analyzed
using econometric time series techniques with quarterly data between 1979:Q1-
2019:Q4. Accordingly, the relationship between inflation rate, national income, interest
rate and money supply were examined by establishing ARDL model. As a result of the
examinations, short-term interest rate, income level and real money balance variables
were found to be significant as variables explaining the inflation variable. The values of
the long-term coefficients were generally significant According to the long-term
coefficients; It was found that a 1% increase in the logarithm of real income increased
inflation by 0.248%, and a 1% increase in the short-term interest rate increased inflation
by 0.686%.

JEL Codes: C22, E00, E31

Keywords: Inflation, ARDL Model, Tirkiye
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1. Giris

Makroekonomik bir gosterge olan enflasyon, énemli bir ekonomik istikrarsizlik sekli
olarak ifade edilebilir. Enflasyon fiyatlar genel dizeyinin sirekli bigimde ve yiksek
diizeylerde artmasi ve bu nedenle paranin satin alma giiclinii kaybetmesi seklinde
tanimlanabilir (Seyidoglu, 2002).

Enflasyon, goriiniirliigline gore ; acik ve bastirilmig enflasyon, siddetine gore ;
stirlinen, 1liml, yiiksek (dortnala) ve hiperenflasyon, beklentilere gore ; beklenen ve
beklenmeyen (siirpriz) enflasyon ve kaynagina gore ise talep ve maliyet enflasyonu
olarak siniflandirilmaktadir (Yildirim, Karaman ve Tasdemir, 2009). Enflasyon talep ve
arz (maliyet) enflasyonu olmak tizere temelde iki nedenden dolayi ortaya ¢ikar. Mal ve
hizmetlere yonelik talep arz edilen miktardan fazla oldugu durumda talep enflasyonu
meydana gelir. Ucret, faiz, rant ve kar pay1 gibi iiretim faktdrlerine yapilan ddemelerin
ve enerji giderleri, hammadde giderleri gibi Gretimde kullanilan girdilere yapilan
O0demelerin artmasi durumunda ise arz (maliyet) enflasyonu gergeklesir (Egilmez, 2014).

Tiirkiye’de ortalama yillik enflasyon 1939-1949 doneminde iki haneli olup %14.3
dizeyinde gerceklesmistir. 1950-1959 doneminde %8.8, 1960-1969 doneminde tek
haneli rakamlara gerileyerek %4.4 diizeyinde meydana gelmistir (Aydogan, 2004).
1973-1974 yillarinda meydana gelen petrol krizinin etkisiyle 1971-1979 ddneminde
enflasyon tekrar iki haneli seviyelere yiikselerek yillik ortalama %25.8 diizeyinde
gerceklesmistir (Yikseler, 2004). 1976’da Uluslararast1 Para Fonu (International
Monetery Fund-IMF) iilkelere kredi vermenin 6n kosulu olarak disa doniik, liberal
politikalar yiiriitiilmesini lilkelere sart kosmustur. 24 Ocak 1980 kararlar ile Tiirkiye’de
disa doniik bir ekonomi politikas: izlenerek Tiirk parasi dalgalanmaya birakilarak dis
ticaret serbest hale getirilmistir.

2001°de Tirkiye’de yasanan finansal krizden sonra Tiirkiye Cumhuriyet Merkez
Bankasi (TCMB) enflasyon hedeflemesi politikasin1 daha sik1 uygulamaya baglamasiyla
2003 yilindan itibaren enflasyon tek haneli rakamlara diismiistiir (Celik, Govdere, ve
Ongun, 2016). Grafik 1’deki verilere gore Tiirkiye’de 2005-2016 yillart arasinda
Tiiketici Fiyat Endeksi (TUFE) ve Yurt I¢i Uretici Fiyat Endeksi (Y1-UFE) genel olarak
tek haneli bir seyir izlemigtir.



180

Unlu, Kabak
Grafik 1: Tiirkiye’de TUFE ve Yi-UFE’nin (2014 Oncesi UFE) Seyri (2005:01-
2022:06).
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Kaynak: (tcmb.gov.tr, 2022) adresinden alinan veriler ile yazar tarafindan
olusturulmustur,

2017’den itibaren 6zellikle 2018 de yasanan rahip Brunson Kriziyle enflasyon tekrar
cift haneli diizeylere yilikselmistir (Diinya Gazetesi, 2021). 2018 yilinin ekim ayinda
TUFE %251, YI-UFE ise %451 asarak enflasyon hedeflemesi politikasinin yiiriitiildiigi
donem kapsaminda rekor seviyeye ulasmistir. 2019°a gelindiginde yeniden tek haneli
diizeylere ulagan enflasyon Covid-19 pandemisinin (World Health Organization, 2019)
etkisiyle yukar1 yonlii bir artig gostermistir.

Calismanin temel amaci son 40 yillik enflasyon Oykiisli, enflasyonun hangi
parametrelerden etkilenebilecegi secilmis degiskenler 1s18inda ¢eyreklik veriler
kullanilarak zaman serisi yontemiyle analiz etmekdir. Caligma literatiir incelemesi ile
devam etmektedir. Sonrasinda ¢aligmada kullanilan veri ve metodoloji tanitilarak analiz
sonuclarina yer verilmistir. Calisma sonug ve politika 6nerisi ile tamamlanmistir.

2. Literatiir Incelemesi

Paul, Kearney ve Chowdhury (1997) 1960-1989 dénemini kapsayan yillik veriler ile 70
iilkede enflasyon ve biiylime arasindaki iliskiyi Granger nedensellik yontemi ile analiz
etmistir. Analiz sonucunda yazarlar enflasyon —biiyiime iliskisinin bazi tilkelerde pozitif,
bazi tilkelerde ise negatif korelasyona sahip oldugunu tespit etmislerdir.

Karaca (2003) Tirkiye’deki enflasyon- biiylime iliskisini zaman serisi analizi ile
1987-2002 donemini kapsayan ¢eyreklik veriler ile incelemistir. Yazar analiz sonucunda
enflasyondan biiylimeye dogru tek yonlii nedensellik tespit etmistir. Ayrica enflasyonun
blyumeyi negatif yonde etkiledigi sonucunu elde etmistir.

Berber ve Artan (2004) Tirkiye’deki enflasyon ve ekonomik biyume arasindaki
iligkiyl aragtirmislardir. Zaman serisi analiz yontemleri ile 1987:1-2003:2 yillarim
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kapsayan ceyreklik verileri kullanarak analiz yapmislardir. Yazarlar analiz sonucunda
enflasyonun ekonomik biyumeyi negatif yonde etkiledigini tespit etmislerdir.

Pahlavani ve Rahimi (2009) Iran’daki enflasyonun ana belirleyicilerini 1971-2006
donemini kapsayan yillik zaman serisi verileri ile ARDL yaklagimi ile arastirmiglardir.
Arastirma sonucunda yazarlar beklenen enflasyonun mevcut donem enflasyonu
tizerinde en 6nemli etkiye sahip oldugunu ve beklenen enflasyon oranindaki %1°lik
artisin enflasyonda %0.34’liik artisa yol actigini elde etmislerdir. Ayrica yazarlar ithal
enflasyon orani, déviz kuru ve likidite gibi diger degiskenlerin de enflasyon oranini
etkiledigini tespit etmislerdir.

Sahinoglu, Ozden, Basar ve Aksu (2010) 1987:01-2008:04 dénemini kapsayan aylik
veriler ile Tiirkiye’de enflasyonun belirleyicilerini arastirmislardir. ARDL yaklasimini
kullanan yazarlar uzun dénem modeli sonuglarina gore yurtdisi fiyat diizeyi, ¢ikt1 agig1
ve tcretler enflayon iizerinde anlamli ve pozitif bir etkiye sahip oldugunu ifade
etmislerdir.

Bashir vd. (2011) 1972-2010 dénemini kapsayan yillik veriler ile zaman serisi analizi
kullanarak Pakistan’da enflasyonun belirleyicilerini incelemislerdir. Yazarlarin
gerceklestirdigi analiz sonucuna gore uzun donemde Pakistan’da para arzi, ithalat,
GSYH ve kamu harcamalari enflasyon iizerinde pozitif etkiye sahiptir. Kamu gelirini
artiran faktorlerin ise enflasyon lizerinde negatif etkiye sahip oldugu ifade edilmistir.

Agayev (2012) 1998-2008 yillarin1 kapsayan donem igin 23 gegis ekonomiside
enflasyonun belirleyicilerini panel veri yontemini kullanarak analiz etmistir. Yazar
analiz sonucunda ticret artiglarinin enflasyonu giiclii sekilde etkiledigini, parasal
genisemenin ise enflasyon iizerinde bir etkiye sahip olmadigini tespit etmistir. Ote
yandan doviz kuru artislarinin enflasyonu etkiledigi sonucunu elde etmistir.

Farooq , Hasan, Adnan ve Irfan (2014) Pakistan’daki enflasyonun uzun ve kisa
vadede belirleyicilerini aragtirmislardir. Enflasyonun uzun donem belirleyicilerini analiz
etmek icin Johansen esbiitiinlesme yaklasimini kullanan yazarlar kisa donem
belirleyicilerini analiz etmek icin ise ECM (Error Correction Model-Hata diizeltme
Modeli) kullanmisglardir. 1971-2012 yillarini kapsayan donem igin yillik veriler kullanan
yazarlar, GSYH, M2 para arzi, enerji krizleri, ithalat, cari hiikiimet harcamalar1 ve
uyarlanabilir beklentilerin enflasyona neden oldugunu, kalkinma harcamalarinin ise
enflasyonu azalttig1 sonucunu elde etmislerdir.

Wang (2015) Cin’deki enflasyonun belirleyicilerini 2006:9-2014:12 ddnemini
kapsayan veriler ile VAR analizi uygulamistir. Etki tepki fonksiyonu sonuglarina gore
M2 para arzi, doviz kuru ve Shangai bankalararasi faiz haddinde meydana gelen bir
standart hatalik sok, enflasyon Uzerinde zaman araliklariyla etkili oldugu ifade
edilmistir. Varyans ayristirmasi sonuclarina gore ge¢mis enflasyon sokunun kisa
donemde hakim oldugu ortaya c¢ikmistir. 12. dénem igin enflasyonun %92’si
enflasyondan, %3.17’si para arzindan, %3.12’si Shangai bankalararas1 faiz
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haddinden, %1.29’u ise doviz kurundan kaynaklandigi sonucu yazar tarafindan elde
edilmistir.

Lim ve Sek (2015) yiiksek ve diisiik enflasyona sahip iki tilke grubu igin 1970-2011
donemi yillik veriler ile ARDL sinir testi uygulamislardir. Yazarlar diisiik enflasyona
sahip llkelerin enflasyon oranlarint uzun dénemde GSMH ile ithal edilen mal ve
hizmetlerin etkiledigini, yiiksek enflasyona sahip iilkelerin enflasyon oranlarini ise para
arzinin, kamu harcamalarinin ve GSMH’daki biiylimelerin sadece uzun donemde
tetikledigini analiz sonucunda elde etmislerdir. Para arzi, ithal girdi ve GSMH’daki
artiglarin diisiik enflasyon diizeyine sahip tilkellerin enflasyon oranlariin iizerinde kisa
donemde pozitif yonlu etkilerin olacag: tespit edilmistir.

Eftekhari-Mahabadi ve Kiaee (2015) secilmis iilkelerde enflasyonun belirleyicilerini
2008-2012 donemi igin yillik veriler ile arastirmiglardir. Arastirma sonucuna gore,
GSMH, para arzi, petrol fiyatlar1 ve gelir seviyesindeki artislarin enflasyon oranlarini
artirdi@1 ortaya ¢ikmistir. Ayrica yazarlar arastirma sonucunda kamu harcamalari,
sermaye birikimi ve doviz kurunun da enflasyonun belirleyicileri arasinda yer aldigini
ifade etmislerdir.

Korkmaz (2017) Turkiye 6zelinde enflasyonu etkileyen faktorleri regresyon analizi
ile 1998:01-2015:04 donemini kapsayan verileri kullanarak tespit etmeye ¢alismistir.
Yazar arastirma sonucunda vadeli mevduat faiz oraninin hem kisa hem de uzun
donemde enflasyon oranlarini etkiledigini tespit etmistir. Ayrica yazar, reel doviz
kurunun kisa déonemde, GSHY ’nin ise uzun donemde enflasyon oranlarini etkiledigi
sonucuna ulagmustir.

Sahin (2019) Tiirkiye’de enflasyon, biitce agi81 ve para arzi arasindaki iliskiyi 1980-
2017 donemini kapsayan veriler ile ARDL sinir testi yaklasimint kullanarak analiz
etmistir. Yazar analiz sonunda, enflasyon ile biit¢e acig1 arasinda hem uzun hem de kisa
dénemde pozitif ve anlamli bir iligski oldugu sonucunu elde etmistir.

Demirgil (2019) Tiirkiye’deki enflasyonun belirleyicilerini 2009:01-2018:12 donemi
kapsayan aylik veriler ile incelemistir. Johansen esbiitiinlesme testi yaklagimini kullanan
yazar analizleri sonucunda para arz1 ve petrol fiyatlar1 ve doviz kurunda meydana gelen
artislarin enflasyonu artirdigi, faiz oraninda meydana gelen bir artisin ise enflasyonu
azalttig1 ortaya ¢ikmustir.

Yenisu (2019) Tiirkiye’deki enflasyonun makroekonomik belirleyicilerini Toda-
Yamamoto nedensellik yontemi ile analiz etmistir. 2010:01-2017:12 dénemini kapsayan
aylik veriler ile analizi gerceklestiren yazar, para arzi, blit¢e agi1g1, doviz kuru, faiz, dis
borglar, petrol fiyatlar1 ve banka kredilerinin enflasyonu en fazla etkileyen degiskenler
oldugunu tespit etmistir. Kisa donemli analizin sonuglarina gdre para arzi ve petrol
fiyatlar1 enfasonun nedeni olarak tespit edilmistir.

Celik (2021) Tirkiye’deki enflasyonun belirleyicilerini 2008:01-2019:12 dénemini
kapsayan aylik veriler ile incelemistir. Johansen esbiitiinlesme analizi sonucuna gore,
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serilerin uzun donemde esbiitiinlesik oldugu ortaya ¢ikmistir. Yazarin gerceklestirdigi
Granger nedensellik test sonuglarina gére TUFE ile ham petrol ve dogal gaz fiyatlari,
reel efektif doviz kuru ve yurtici kredi hacmi arasinda ¢ift yonlii bir nedensellik iligkisi
oldugunu elde etmistir. Ayrica yazar, TUFE’den para arz1 ve politika faiz oranina dogru
tek yonli, UFE ile bankalar tarafindan mevduatlara verilen faiz oranindan TUFE’ye
dogru tek yonlii nedensellik iliskisinin oldugunu ifade etmistir.

Deluna, Loanzon ve Tatlonghari (2021) Filipin’deki enflasyonun dinamiklerini
Dogrusal Olmayan Otoregresif Dagitilmis Gecikme (NARDL) yontemini kullanarak
1998-2019 donemini kapsayan ii¢ aylik veriler ile incelemislerdir. Diinyaki petrol fiyati
soklarinin enflasyonun en onemli belirleyicisi oldugunu, doviz kurunun enflasyona
geciskenliginin kisa vadede ¢ok diisiik oldugunu ve uzun vadede ise etkisi olmadigini,
faiz orani ve talep soklarinin enflasyon lizerinde uzun dénemli asimetrik etkisi oldugunu
tespit etmislerdir.

3. Model ve Veriseti

Calismada enflasyon orani, milli gelir, faiz oran1 ve para arz1 arasindaki iliski, Farooq
vd. (2014), Bashir vd. (2011), Deniz, Tekce ve Yilmaz (2016), Eftekhari-Mahabadi ve
Kiaee (2015) ve Lim ve Sek (2015) aragtirmalarinda yer alan enflasyonla ilgili farkli
modellerden yararlanarak asagidaki model olusturulmustur.

dP¢=b0+ bl LrYi+b2R¢+b3 Lmlpt+ut [l]

Burada dP ¢ enflasyon oranin (tiiketici fiyat endeksinin dogal logaritmas {izerinden iki
donemin farki alinarak hesaplanmis), LrY ¢ reel GSYH’nin dogal logaritmasini, R ¢
nominal kisa dénem faiz oran1 (0.25 * In (1 + Rt/100) ile hesaplanmig) ve Lm1p reel
para balansinin dogal logaritmasi (TCMB’nin veri dagitim ortami1 EVDS iizerinden, M1
cinsinden para emisyonunun tiife ile devalue edildikten sonra dogal logaritma alinarak)
verileri kullanilmigtir. Para arzi disindaki veriler, Kamiar Mohaddes (University of
Cambridge) ve Mehdi Raissi (IMF) tarafindan 6nceki 2016 versiyonu revize edilerek
giincellenmis 2019 versiyonlu GVAR verisetinden (Mohaddes ve Raissi, 2020)
saglanmistir. Bu veriseti 1979: 2 ve 2019: g4 arasi ¢eyreklik donemleri kapsayan farkli
degiskenlerden olusmaktadir.

Kullanilan iktisadi degiskenlere ilave olarak 1980 ve 1994 yillarindaki enflasyon
soklarin1 temsil etmeye yonelik Dum_80ql2 ve Dum 94q2 yapay degiskenleriyle
birlikte 2003 sonrasindaki kirilmay1 yansitmaya yonelik Dum_03q3 yapay degiskeni
(1lgili donemden sonra biitiinliyle 1 degere sahip) kullanilmistir. TCMB 2011 yilina
kadar enflasyonla miicadele hedefi kapsaminda siki para politikasini, 2011°den sonra
finansal istikrar hedefiyle birlikte daha sonraki donemlerde biytmeyi 6ncelikli hedef
haline getirerek genislemeci para politikalarina yonelmistir. Bununla iliskili olarak 2011
sonrasindaki etkiyi de gorebilmek amactyla ARDL modeline dahil edilen Dum_11Q4,
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2011 y1l1 4. Ceyreginden sonra 1 degeri atanmistir. Bu degiskenin kullanildig1 modelde
ilgili yillar icin Dum_03q3 degiskeni O (sifir) olarak tanimlanmistir. Ayrica zaman
patikasindaki azalig veya artis1 gormeye doniik olarak trend degiskeni de eklenmistir.

Modelde kullanilan verilerden bagimsiz degiskenlerin dP Uzerinde etkileri
kapsaminda; Y ¢ nin pozitif etki, R {'nin negatif etki, Lm1p ¢'nin pozitif etki olusturmasi
beklenmektedir.

3.1. Yontem ve Metodoloji

Bu baglik altinda aragtirma kapsaminda kullanilan degiskenlerin grafikleri ve tanisal
istatistikleri sunulacaktir. Daha sonra degiskenlerin duraganlik test sonuglar1 ortak bir
tablo altinda raporlanacak, esbiitiinlesmenin varligin1 arasgtirma konusunda farkli
diizeylerde duraganlhigin varligi ortaya konulacak, bu konuda ARDL analizinin
kullanilacagina karar verilme asamasindan sz edilecektir. Bu analizin uygulanmasinda
gecikme sayilarinin nasil belirlendiginin detaylari ortaya konulacaktir.

Grafik 2: Modelde Kullanilan Degiskenlerin Grafikeri

Enflasyon Orani (dp), TUFE endeksinin log alindiktan sonra farki Reel GDP'nin Dogal Logaritmasi
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Yukarida verilen degisken grafikleri dikkate alindiginda enflasyon orani ve kisa
donem nominal faiz oraninda 2000’li yillara kadar artan bir trend, sonrasinda basta
azalan, 2005’lerden sonra ise duragan bir trend goriiniimii algilanabilmektedir. LrGDP
(GSYH) ve Lm1p degiskenlerinde ise genel olarak artan bir trendin varlig1 goriilmekte
ancak ikinci degiskende 2006 sonrasinda artan trendin egiminde bir kirilma yaganmustir.
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Tablo 1: Modelde Kullamlan Degiskenlere Ait Tamisal Istatistikler (163 Gézlem)

dP Lry R Lmilp
Ortalama 0.07968 4.56353 0.08117 13.87079
Medyan 0.07112 4.54139 0.08412 14.89285
Maksimum 0.34333 5.39124 0.20637 20.36882
Minimum -0.00371 3.72963 0.01769 4.38846
Std. Sap. 0.06052 0.48343 0.04284 4.95516
Carpiklik 0.86724 0.00105 0.33287 -0.37277
Basiklik 4.05244 1.87746 1.99154 1.72627
Jarque-Bera 27.9548 8.55822 9.91715 14.79362
Olasilik 0.000001 0.01386 0.00702 0.00061

Tablo 1’e¢ gore modelde kullanilan degiskenlerin betimsel istatistikleri yer
almaktadir. Bunlara gore genel olarak ortalama degerleri dP enflasyon degiskeni igin
0.08, LrY gelir degiskeni i¢in 4.564, R kisa donem faiz degiskeni i¢in 0.081, Lm1P para
arz1 degiskeni i¢in 13.87 degerleri elde edilmistir. Carpiklik degerleri olarak en simetrik
degiskenin Y, saga carpik degere sahip olanlar R ve dP (en yiiksek carpiklik) ve Lmlp
degiskeni sola ¢arpik bulunmustur. Basiklik 6zelligi olarak dP degiskeni daha sivri,
diger degiskenler ise normale gore daha basik bir 6zellik sergilemektedir. Normallik
testi olarak kullanillan Jarque-Bera istatistigi ve olasilik degerleri ‘H 0: Normallik’
hipotezinin reddedilebilir oldugunu ifade etmektedir.

Tablo 2’de modelde kullanilan biitiin degiskenler i¢in diizeyde ve birinci farkinda
dort farkli duraganlik testine gore birim kokiin varli§i sorgulanmis ve sonuglar
raporlanmistir. Kullanilan duraganlik testleri ADF (Augmented Dickey Fuller), PP
(Phillips Perron), KPSS ve ERS DFGLS testleridir.

KPSS testi disindaki testlerde temel hipotez HO: Seri birim kok igermektedir (duragan
degildir) bi¢imindeyken KPSS testinde HO hipotezi tam ters yondedir. Bu kriter dikkate
almarak biitiin degiskenler degerlendirildiginde birim kokiin varlig1 veya yokluguna
kesin olarak karar verilmesi miimkiin degildir. Ornegin degiskenlerde genel olarak
sabitli ve trendli yapinin bulundugu varsayimiyla degerlendirme yapildiginda; dP
degiskeni i¢in PP ve KPSS testleri %5 diizeyinde duraganlik, R degiskeni biitiin testler
icin birim kok, Y degiskeni ADF, PP ve ERS testleri igin %5 diizeyinde ve KPSS i¢in
%1 diizeyinde duraganlik, son olarak Lm1p degiskeni ise biitlin testler i¢in birim kok
sonucuna ulagilmistir. Bu durumda R ve Lm1p degiskenlerinde I(1) duragan olmayan,
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dP ve LrY degiskenlerinde net sonuclar elde edilmese de I1(0) veya duraganlik
ozelliklerine ulagilmistir. R degiskeni i¢in sonuclar daha kararsizlik gostermistir. Bu gibi
durumlar icin ARDL modeline yonelmek gegerli bir neden olusturmaktadir. Boyle bir
motivasyonla ARDL modeli kurmaya doniik degiskenlerin farkli gecikme sayilariyla

taramalar yapilmis ve alttaki model tercihinde karara varilmistir.

Unli, Kabak

Tablo 2: Duzey ve Birinci Fark Degerlerine Gore Modelde Kullanilan
Degiskenlerin Duraganhik Analizleri
<. Duzey Degerlerine Gore Birim Kok 1. Fark Degerlerine Gore Birim Kok
Degisk. . )
Testi Testi
Test C C+T C C+T
. 9 . 9 . 9 . 9
dP Test Ist. /0110’ > Test Ist. A)lld > Test Ist. /0110’ > Test Ist. /0110’ >
age | 2| A0 ligag3 3472 iz 4016
ADF ' -2.88 ) -3.438 0.000 -2.88 0.000 -3.438
(0.121) (0.119) (0.000) (0.000)
-2.576 -3.143 -2.576 -3.143
3168 SATL 4485 4016 ) g9057 3471 | 19007 4016
PP (0.024)  -2.879 | (0.022) -3.438 || (0.000)  -2.879 | (0.000)  -3.438
** ** **k* **k*
-2.576 -3.143 -2.576 -3.143
0.739 0.216 0.739 0.216
kpss | 0983 0463 | 0209+ 0146 | 0241 0463 | 219 0146
0.347 0.119 0.347 0.119
-2.58 -3.508 -2.579 -3.508
ERS
DEGLS -1.106 -1.943 -2.911 -2.97 -19.4 -1.943 -12.729 -2.97
-1.615 -2.68 -1.615 -2.68
R
T T B R
ADF ' -2.879 ) -3.438 0.000 -2.879 0.000 -3.438
(0.241) (0.188) (0.000) (0.000)
-2.576 -3.143 -2.576 -3.143
I I e
PP (0.241) -2.879 (0.188) -3.438 i(lgOO) -2.879 i(lgOO) -3.438
-2.576 -3.143 -2.576 -3.143
0.739 0.216 0.739 0.216
KPSs | 0.605* 0463 | 0204 0146 | 2:2%8 0463 | 0198  0.146
0.347 0.119 0.347 0.119
-2.579 -3.506 -2.579 -3.508
ERS
DEGLS -1.255 -1.943 -1.499 -2.968 || -12.766 -1.943 | -12.729 -2.97
-1.615 -2.678 -1.615 -2.68

Not: Degisk.: Degisken; Test Ist.: Test Istatistigi; Anlamlilik: *, ** ve *** sirasiyla %1,
5 ve 10 diizeylerinde anlamlilig1 yani duraganligi gostermektedir.
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Tablo 2 (Devam ediyor):
<. Diizey Degerlerine Gore Birim Kok 1. Fark Degerlerine Gore Birim Kok
Degisk. . .
Testi Testi
Test C C+T C C+T
LrY
3471 | 5755 4016 | geyy 3472 | geig 4017
ADE [ 0010 5879 | (0.021) 3438 | (0000)  -288 |(0.000)  -3.439
2576 13143 2576 3,144
841 | 5755 4016 | 51 3471 | ess1a 4016
PP 0010 5879 | 0021)  -3438 [ (0.000) -2.879 | (0.000)  -3.438
2576 3143 2576 13143
0.739 0.216 0.739 0.216
KPSS | 1571 0463 | %077 p146 | 0058 0.463 | %:049 0.146
0.347 0.119 0.347 0.119
2579 13,506 258 3507
EE% LS 3;5*54 -1.943 '3;162 -2.968 '2*'314 -1.943 '11;256 -2.969
1615 2678 1615 2,679
LM1P
R T T T
ADF | (0.011)  -2.88 : 3439 | L 283 |(0000)  -3.439
Q.o (0.344) (0.475) (0.000)
2577 -3.144 2577 -3.144
_4.262 -3.471 O 653 -4.016 -66.972 -3.471 -21.388 -4.016
PP Q001 2879 | (050 3438 | (0000) 2870 | (0.000)  -3.438
*k*k . *k*k *k*k
2576 3143 2576 3143
0.739 0.216 0.739 0.216
KPSS | 1.561 0463 | 0368  0.146 | 1.095 0463 | 218 0146
0.347 0.119 0.347 0.119
258 3516 258 351
ERS
SRo o048 lea3 | 1103 2077 |-1348 1943 | -4898  -2.972
-1.615 -2.687 -1.615 2,682

Not: Degisk.: Degisken; Test Ist.: Test Istatistigi; Anlamlilik: *, ** ve *** sirasiyla %1,
5 ve 10 diizeylerinde anlamlilig1 yani duraganligi gostermektedir.
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Grafik 3: Akaike Kriterine Gore Model Gecikme Sayilarinin Belirlenmesi (solda)
ve Belirlenen En Uygun Modele Gore Olusan Esbiitiinlesme iliskisinin
Hata Terimi Grafigi (sagda)
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ARDL (2,0, 0 ve 1) modeliyle ilgili parametreler ve tahmin sonuglari sonraki tablolarda
sunulacaktir.

ARDL modelinin kurulmasinda model iyiliginin saglanmasinda Akaike bilgi kriteri
(AIC) kullanilmus, kriterin verdigi degerler lizerinden en uygun modelin dP, LrY, R ve
Lmlp degiskenleri i¢in sirasiyla (2, 0, 0 ve 1) gecikmeyle degiskenlerin kullanilmasiyla
olusan modelin saglikli olacagi anlasilmistir. Bununla iliskili olarak Grafik 3, gecikme
sayilarinin ilgili AIC kriteriyle en diisik degere ulastigi se¢imin kullanilacagini
gostermektedir. Diger grafikte ise kurulan stabil ARDL modeliyle olusan hata
terimlerinin grafigini sergilemektedir.

3.2. ARDL Kisa Donem Formu ve Sinir Testi

Engle ve Granger (1987) tarafindan gelistirilen E.G. esbiitiinlesme testi ve sonrasinda
Johansen (1988) ve Johansen ve Juselius (1990) tarafindan gelistirilen Johansen
esbiitiinlesme testleri, modelde bulunan biitiin serilerin birinci farklarinda duragan
olmalar1 (diizeyde duragan olmama) lizerinden kurgulanmiglardir. Serilerin biitiinlesme
derecelerinin farkli olmas1 durumunda kullanima uygun degillerdir. Ancak bu ¢alismada
kullanilan degiskenlerin ayni1 seviyede duragan olmadiklari, ¢iinkii R ve Lmlp
degiskenlerinin I(1) diger iki degisken ise duragan olduklar1 belirlenmisti.

Bu durumda Engle-Granger ve Johansen esbiitiinlesme testlerini kullanmak uygun
degildir. Alternatif olarak Pesaran vd. (2001) tarafindan gelistirilen sinir (bounds) testi
yaklagimi ¢6ziim olabilmektedir. Sinir testi yaklasiminda, serilerin duraganlik diizeyleri
I(0) veya I(1) oldugu g6z 6niine alinmadan aralarinda bir esbiitiinlesme iliskisinin varligi
arastirilabilmektedir. Kisitlanmamis bir hata diizeltme modeline (UECM: Unrestricted
Error Correction Model) dayanan test bu calismada kullanilan degiskenlere soyle
uyarlanmaktadir.
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ADP=bo+Y b1iADPi+Y b2iALIY¢ti+> bsiARti+Y bsiALMIPi+bsDPy
+belLrYe1+b7Re1+bg LMIPw1 + Uy [2]

Model tahmin edildikten sonra kisitl1 ve kisitsiz modelden gelen hata kareleri toplami
ile F istatistigi hesaplanir ve kritik sinir degerleri ile karsilastirilir. Burada esbiitiinlesme
iliskisi DP, Y, R ve LM1P degiskenlerinin katsayilari tizerinden (HO : b5 = b6 = b7 = b8
= 0) hipotezinin test edilmesiyle yapilmaktadir. Belirli bir bagimsiz degisken sayisi
(k=3), gozlem sayis1 (n = 161) ve anlamlilik diizeyi i¢in hesaplanan F istatistigi Pesaran
vd. (2001) calismasinda verilen alt ve iist kritik degerlerin disina diistiigii takdirde
degiskenler arasinda esbiitiinlesme hakkinda bir yorum yapilabilmektedir. S6z konusu
F istatistiginin st kritik degerin lizerinde olmas1 seriler arasinda bir esbiitiinlesme
iligkisi oldugunu, alt degerin altinda kalmasi ise esbiitiinlesme iliskisinin bulunmadigin
gostermektedir. F istatistiginin alt ve iist kritik degerlerin arasina diismesi halindeyse
kesin bir yorum yapilmayip, biitiinlesme derecelerini dikkate alan diger yontemlere
basvurulmasi gerekmektedir.

Asagida yer alan Tablo 3’te farkli anlamlilik diizeyleri igin yer alan kritik degerlere
gore, elde edilen F kritik degerin konumu degerlerndirildiginde, hesaplanan F
istatistiginin st kritik degerden yiiksek oldugu goriilmektedir. Buna gore modelde
kullanilan dort degisken arasinda bir esbiitiinlesme iligkisinin mevcut oldugudur.
Esbiitiinlesmenin varligi durumunda degisenlerin diizey degerleri kullanilarak yapilan
analizler sahte regresyon problemi barindirmayacagi sdylenebilir.

Tablo 3: Uzun Dénemli iligkinin Varhginin F Siir Testiyle Sorgulanmasi

Test Istatistik Anlamhihk 1(0) 1(1)

F Sinir (bounds) 26.6379 10% 3.588 4.605
k=3,n=161 5% 4.203 5.320
HO: iliski Yoktur 1% 5.620 6.908

ARDL modeline iliskin kisa donem formundan yararlanarak elde edilen F sinir testi
sonuglar Ustteki tabloda yer almaktadir. Buna gore F istatistigi degeri 26.638 degeri 161
gbozlem degeri ilizerinden elde edilen sinir testi kritik degerlerinden ozellikle 1(1)
degerinden yiiksek oldugu goriilmektedir. %1 hata diizeyine gére HO: Esbiitiinlesmenin
bulunmadig bi¢ciminde yokluk hipotezi reddedilebilmekte yani esbiitiinlesmenin varligi
anlagilmaktadir. Bu durumda modelde kullanilan degiskenlerin birlikte anlamli bir uzun
donem iliskisine sahip olduklart sGylenebilir.
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3.3. Uzun Dénem iliskisi

Degiskenler arasindaki uzun donem iligkisi, gecikmesi dagitilmis otoregresif model
(ARDL: Auto Regressive Distrubuted Lag;) yontemiyle incelenmistir. Kullanilan
ARDL tahmin modeli s6yle formiile edilebilir:

dP=bo+Tb1i*dP(-1t0-2)+Tba*LrY i+ Zbsi*Rei+ Tbai*LMIP 1+ bs*
DUM_80Q12 + b s * DUM_94Q2 + b 7 * DUM_03Q3 + b s *@ TREND
[3]

ARDL modelinde gecikme uzunluklar1 belirlenirken AIC bilgi kriterini minimum
yapabilen uzunluklar kullanilmaktadir. Bu islem Kamas ve Joyce’un (1993) nedensellik
analizlerinde gecikme uzunlugunun belirlenmesi igin  Onerilen  yodntemle
gerceklestirilmektedir. Bu yonteme gore once belirlenmis en yuksek gecikme uzunlugu
tizerinden bagimli degisken olan doviz kuru degiskeninin sadece kendi gecikmeli
degerlerine gore regresyonu gergeklestirilmis ve en kiigiik AIC degerine sahip olan
gecikme sayis1 se¢ilmistir. Daha sonra bagimli degiskenin secilen gecikme sayisi sabit
tutulup birinci bagimsiz degisken olan faiz orani1 degiskeninin olasi tiim gecikmeleri ile
regresyon modelleri olusturulmus ve en kiigiik AIC degeri dikkate alinarak bu bagimsiz
degiskenin gecikme sayisi belirlenmistir. Son olarak ilk iki degisken ic¢in segilen
gecikme uzunluklar sabit tutulup ikinci bagimsiz degisken olan enflasyon farki
degiskeninin olast tim gecikmeleri ile regresyon modelleri olusturulmus ve yine en
kiiciik AIC degeri dikkate alinarak bu degiskenin de gecikme sayisina ulasilmistir.
Maksimum gecikme uzunlugunun 4 olarak alindigi bu islem sonucunda (3) numarali
denklemin DP degiskeninin 2, GDP degiskeninin 0, kisa donem faiz oran1 degiskeninin
0 ve Lmlp (M1 para arz1) degiskeninin 1 gecikmeli degeri ile tahmin edilmesi gerektigi
sonucuna vartlmistir. Yani tahmin edilecek model ARDL (2, 0, 0, 1) modelidir. Tablo
4’te ARDL (2,0, 0, 1) modelinin tahmin sonuglar1 ve bu sonuglar kullanilarak
hesaplanan uzun donem katsayilar1 yer almaktadir.

ARDL (2,0,0,1) Modeli ciktilar1 dikkate alindiginda iki farkli model parametre
tahminleri Tablo 4’de sunulmustur. Bu tabloda soldaki model yapisal dontisiimii 2003
sonrasinda bir degisikligin varligiyla, sagdaki model ise 2003 sonrast ve 2011 sonrasi
birlikte doniisiimiin varligiyla modellemektedir. Her iki model igin parametre
tahminleri, t istatistikleri, buna bagli olasilik degerleri ile model iyilik istatistikleri
raporlanmis ve sonuglarin birbirine ¢ok yakin olduklart goriilmektedir. 2011 sonrasi
doniistimiin etkisini gormek iizere sagdaki modelde yer alan dum 2011 g4 kukla
degiskeni katsayisinin “-0.03480” oldugu, yani 2011 sonrasinda enflasyon degiskeninin
logaritmik degerlerinin belirtilen rakam kadar diisiikk oldugu anlasilmaktadir. AIC ve
BIC bilgi kriterleri bakimindan minimum degerlere sahip olan soldaki model



Ekonomi-tek, 11(3), 2022

191

ekonometrik kriterlere daha uygun oldugu varsayimiyla temel model olarak alinacak ve
bagli diger analizler bu model {izerinden yapilacaktir.

Tablo 4: ARDL (2,0, 0, 1) Modeli ve Uzun Déonem Katsayilar (Bagimh Deg.: DP)

Degiskenler Katsay t- istatistigi | Katsay: t- istatistigi
Olasilik (p) Olasilik (p)
3.4844 3.4631

DP(-1) 0.20104 0.0006 *** 0.20091 0.00Q7 ***
3.8508 3.8367

DP(-2) 0.20080 0.0002 *** 0.20076 0.0002 ***
3.5369 3.5250

LrY 0.14822 0.0005 *** 0.14825 0.0006 ***
4.4595 4.4255

R 0.41009 0.000Q *** 0.40983 0.000Q ***
-3.9960 -3.9728

LM1P -0.07132 0.0001 *** -0.07137 0.0001 ***
3.8729 3.8416

LM1P(-1) 0.06965 0.0002 *** 0.06959 0.0002 ***
7.3681 7.3436

DUM 80Q12 0.13856 0.000Q *** 0.13856 0.000Q ***
8.1547 8.1220

DUM 9402 0.19911 0.000Q *** 0.19908 0.000Q ***
-2.6997 -2.6257

DUM_030Q3 -0.03432 0.0077 *** -0.03442 0.0095 ***

-1.8258

DUM_ 1104 === --- -0.03480 0.0699 *
-3.2859 -3.2652

C -0.51768 0.0013 *** -0.51733 0.0014 ***
-2.5034 -1.9696

@TREND -0.00129 0.0134 ** -0.00128 0.0507 *

Tamsal Istat.

R?- Diiz. R? 0.87197 0.86343 0.87197 0.86252

F ist. - Olasilik 102.1580 0.0000 *** 92.2526 0.0000 ***

Hata Kareler

Toplami - DW 0.07349 1.8878 0.07349 1.88806

AIC - BIC -4.71747 -4.50694 -4.70505 -4.47538

Not: *, ** ve *** sirasiyla %10 %5 ve %1 diizeyde anlamlilig1 gostermektedir. ARDL
modelinde gecikme uzunlugu 4 olmak tizere AIC kriterine gore (-4,7175) belirlenmistir

istatistikleridir. DW: Durbin Watson Otokorelasyon Istatistigi,

Y ve R degiskenleri i¢in diizey degerleri, Lm1p degiskeni diizey ve 1 gecikmeli, DP
degiskeni ise diizey ve 2 gecikmeli olarak yer aldig1 goriilmektedir. Ayrica Dum_80q12
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(1980 yil1 1 ve 2. Ceyregi), Dum 94q2 (1994 yil1 2. Ceyregi) i¢in yapay degisken ve
Dum 03 q3(2003 yilt 3. Ceyregi sonrast donem) igin yapay degiskenler ile birlikte
trend degiskeninin de anlamli oldugu bir model biitiinliyle anlaml1 katsayilara sahiptir.
R kare degerinin %87.197 degeriyle giiglii bir aciklayiciliga sahip oldugu
soylenebilmektedir. F istatistigi ve olasilik degeri modelin biitiiniiyle anlamli oldugu
anlamina gelmektedir. 1. Diizey otokorelasyon katsayis1 DW = 1.887 degeriyle
otokorelasyonun gii¢lii olarak bulunmadig1 degerler seviyesindedir.

Temel model olarak dikkate alinan soldaki modele gore; Katsayilarin Enflasyon (DP)
iizerindeki etkileri ise Y, R ve DP’nin gecikmeli degerlerinin pozitif etkileri oldugu
anlasilmaktadir. Trend degiskeninin negatif goriiniimii DP {izerinde ilerleyen zamanda
bir azalig etkisi oldugunu, ayrica Dum_03q3 degiskeni 2003 sonrasinda sabit bir azalig
gorilintlisinlin varhigin1 ortaya koymaktadir. 1980 yili ve 2003 yilindaki enflasyon
soklarinin pozitif etkisi, ilgili yapay degiskenlerden okunabilmektedir.

ARDL modelinde uzun donem katsayilari, bagimsiz degiskenlerin katsayilarinin
gecikmeli bagimli degiskenin katsayilarinin 1°den farkina bdliinmesi yoluyla hesaplanir
(bkz. Gujarati, 1999: 608, Karaca, 2005). Ornegin Tablo 5’teki uzun dénem LrY ve R
katsayilar1 sdyle hesaplanir:

LrY uzun dénem katsay1 hesap= 0.14822 / (1- (0.20103+ 0.20080) = 0,24780

R uzun dénem katsay1 hesap= 0.41009 / (1- (0.20103+ 0.20080) = 0,68558

Tablo 5: Kisitsiz Sabitli ve Kisitsiz Trendli Model, Uzun Donem Katsayilar

Degisken Katsay1 t- istatistigi Olasilik (p)
LrY 0.247795 3.523673 0.0006
R 0.685574 4410811 0.0000
LM1P -0.002797 -0.730201 0.4664

EC =DP - (0.2478 *LrY + 0.6856 *R - 0.0028 *LM1P )

Tablo 5°teki uzun donem sonuglarmna goére, dP (enflasyon) degiskeninin
aciklanmasinda anlamli rol oynayan degiskenler LrY ve R olmustur, sirasiyla pozitif ve
anlamli 0.24780 ile 0.68557 degerleriyle bagimli degiskeni etkilemektedirler. Diger bir
uzun donem degiskeni olan Lm1p ise modelde -0.00280 katsayisiyla yer almis ancak
anlamli olasilik degerine sahip degildir. Sonug olarak enflasyonu uzun dénemde 2019q4
ceyregine kadar ki donemde R degiskeninin daha gii¢lii, LrY degiskeninin ise daha zay1f
ancak pozitif etkiledikleri goralmektedir.



Ekonomi-tek, 11(3), 2022 193

3.4. ARDL Hata Duzeltme Modeli

Esbiitiinlesme iliskisinin varligi belirlendikten sonra hata modelinin davranisi
konusunda yorum imkani veren hata diizeltme modeli sonuglar1 iistteki tabloda
goriilmektedir. Bu model sonuglarindan 6zellikle hata diizeltme terimi (ECM: CointEq(-
1)) degerleri 6nemlidir. Buna gore ilgili deger negatif olmas1 modelden sapmalarin uzun
donem denge degerine doniisle sonuglandigt ve bu degerin anlamli oldugu
gorilmektedir. (1/ 0.598= 1.672) degeri modelden sapma meydana geldiginde 1.67
donem kadar sonra uzun donem dengesine geri doniildiigii anlamina gelmektedir. Elde
edilen sonugclar tablo 6’da verilmistir.

Ayrica modelin iyiligine yonelik tanisal istatistikler de tablo 6’nin altinda verilmistir.
Buna gore R 2 ve F istatistik degerleri yaninda DW istatistigi saglikli sonuglara isaret
etmektedir.

Tablo 6: ARDL (2,0, 0, 1) Modeli Kisa Donem Katsayilar ve Hata Diizeltme
Modeli (Bagimh Degisken, D(DP))

Degiskenler Katsay1 t- istatistigi Olasilik (p)
D(DP(-1)) -0.20080 -4.0336 0.0001 ***
D(LM1P) -0.07132 -4.0580 0.0001 ***
DUM_80Q12 0.13856 7.5504 0.0000 ***
DUM_94Q2 0.19911 8.9905 0.0000 ***
DUM_03Q3 -0.03432 -4.6574 0.0000 ***
C -0.51768 -10.2029 0.0000 ***
@TREND -0.00129 -8.8898 0.0000 ***
ECM (-1) -0.59817 -10.4251 0.0000Q ***
Tamsal Istatistikler

R kare 0.70608 F istatistik 52.5077
Diizeltilmis R kare 0.69264 F olasilik 0.0000 ***
Hata kareler toplam1  0.07349 Durbin-Watson 1.8878

3.5. Stabilite Testleri

Bu baslik altinda kurulan ARDL modelinin stabil oldugunu anlamak amaciyla
uygulanan “ramsey reset” testi ve CUSUM, CUSUM 2 istikrar testi grafiklerinden
bahsedilecektir.
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3.5.1. Ramsey Reset Testi

Kurulan ARDL modelinin stabilite kosullarin1 saglayip saglamadigiyla ilgili testler
modelin giivenilirligini etkilemektedir. Bu konuda ilk olarak yapilan ramsey reset testi
F testi degerine gore HO: Modelde tanimlama hatas1 yoktur hipotezi kabul edilebilir
durumdadir, yani model kurmayla ilgilli hata yapilmadig1 s6ylenebilir.

Tablo 7: Model Tanimlama lIyiligi: Ramsey Reset Testi

Deger df Olasilik
t-statistic 1.069243 151 0.2867
F-statistic 1.143281 (1, 151) 0.2867

Modelin istikrarli olmasiyla ilgili diger gosterge CUSUM grafik sonuglaridir.
Bunlardan ilgi CUSUM grafigi solda yer almakta ve giiven sinirlar1 iginde ilerleyen
grafik tanimlama olarak modelin uygun kuruldugunu géstermektedir. Bunu destekleyen
diger grafik CUSUM Kkare grafigi olup (sagda) modelle ilgili belirlenmenin yiiksek
diizeyde oldugu, modelin biitiin parametreleriyle sonuca katki sagladigi anlagilmaktadir.

Grafik 4: Modelin istikrar Testi: CUSUM ve CUSUM Kare Grafikleri
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3.5.2. EKK Varsayimlarinin Saglanmasi

EKK yo6nteminin saglikli calismasi icin gerekli varsayimlara iligkin testlerin sonuglar
model iyiligini anlamak bakimindan énemlidir. Bu varsayimlardan zaman serilerinde en
cok Onem verileni otokorelasyonun bulunmamasi beklentisidir. Tablodaki sonuglara
gore HO: Modelde hata terimlerinin izleyen degerleri arasinda iligki (otokorelasyon)
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yoktur hipotezi kabul edilebilir durumdadir. Yani ilgili problem hakkinda bir soruna
rastlanmamustir.

Zaman serisi modellerinde 6n planda dikkate alinmayan bir varsayim olmasina karsin
dikkate alinan diger bir varsayim degisen varyans probleminin bulunmamasi
beklentisidir. Bu yaklagima bagli olarak yapilan White testi sonucuna gére HO: Degisen
varyans sorunu yoktur biciminde yokluk hipotezi kabul edilebilir durumdadir. Yani ilgili
sorunla ilgili rahatsiz edici bir sonuca rastlanmamustir.

Tablo 8: Otokorelasyon ve Degisen Varyans Testleri

Test ve TUru F F Olasihik Gozlem * Ki-Kare
Istatistik R"N2 Olasihik

Otokorelasyon: Breusch | 0.74520  F(2,148): 1.60514 0.4482

- Godfrey LM Test: 0.4764

Degisen Varyans: White | 1.47073  F(10,150): 14.37626 0.1565

Test 0.1556

Diger bir varsayim beklentisi normal dagilimin bulunmasi geregidir. Grafik 5°te yer
alan sonuglara gére HO: Normal dagilim bulunmaktadir hipotezinin testi i¢in dikkate
alinan Jarque-Bera istatistiginin olasilik degerine gore bu hipotez reddedilebilir
durumdadir yani normal dagilim varsayimi saglanamiyor durumdadir.

Grafik 5: Normallik Varsayiminin Testi ve Grafigi
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Ancak histogram goriintiisiine bakildiginda normal dagilimdan asir1 bir sapmanin
bulunmadig1 anlasilmaktadir, ihlalin varligi 6zellikle O degeri etrafinda hata terimlerinin
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yogunlugu ve pozitif yiiksek degerli hata terimlerinin sag kuyruga dogru kaymasindan
kaynaklanmaktadir.

4, Sonug

Enflasyon butun ekonomilerde 6nemli bir iktisat politikasi aracidir. Gegmiste oldugu
gibi giiniimiizde de Tiirkiye’de enflasyon 6nemli makroekonomik bir problem olmaya
devam etmektedir. Bu agidan enflasyonun belirleyicilerinin incelenmesi biiyik énem arz
etmektedir. Bu ¢alismada 1979:Q1-2019:Q4 arasi aylik veriler kullanilarak Tiirkiye’de
enflasyonun belirleyicileri incelenmistir.

Enflasyonu agiklamaya yonelik literatiirden alinan bazi Ornekler kapsaminda
ekonometrik zaman serileri yontemlerinden ARDL modeli kurulmustur. Boyle bir
modelin tercih edilme nedeni, degiskenlere uygulanan duraganlik analizleri ve testlerden
elde edilen sabitli ve trendli model sonuglarina gore farkli duraganlik seviyelerine sahip
olduklari bulunmustur. Yani faiz (R) ve para arzi (Lmlp) degiskenlerinin birinci
seviyeden duragan, diger enflasyon (dP) ve reel gelir (LrY) degiskenlerinin diizeyde
duragan olduklar1 kararina varilmistir. Béyle bir durumda esbiitiinlesme analizi olarak
ARDL yonteminin kullanilmasi tercih edilmektedir.

Model formunun belirlenmesinde kullanilan degiskenlerin farkli gecikme sayilariyla
denemeler yapilarak en diisiik Akaike Bilgi Kriteri (AIC) degerine ulastiran model
dikkate alinmistir. Bu modelin parametreleri tahmin edildikten sonra kisitli ve kisitsiz
model hata kareleri {izerinden F esbiitiinlesme testi degerleri elde edilmis ve modelde
kullanilan degiskenlerin uzun dénemde anlamli bir iligkinin varlig1 ortaya konulmustur.
Buna gore enflasyon degiskenini agiklayan degiskenler olarak kisa donem faiz orani,
gelir duzeyi ve reel para balanslari (M1 para arz1 /P) degiskenleri anlamli bulunmustur.
Uzun donem katsayilarimin degerleri genel olarak anlamli ¢ikmustir. Enflasyon
degiskenini etkileyen gecikmeli degerlerin pozitif etkiledigi bulunmustur. Reel gelirin
logaritmasindaki yiizde 1’lik artisin enflasyonu %0.148 kadar pozitif etkiledigi, kisa
donem faiz oranindaki 1 birimlik artisin enflasyonu %0.41 kadar pozitif etkiledigi
bulunmustur. Reel para balanslarinin ise (%1°lik artis durumunda) ilk izleyen c¢eyrek
donem icin enflasyonu negatif, ikinci ¢eyrek donem igin pozitif etkiledigi uzun donem
icin ise toplamda oldukg¢a zay1f negatif (%0.0028) etkiledigi ancak uzun donem katsayisi
anlamsiz goriilmistiir. Trend degiskeninin katsayisi negatif ancak oldukea kii¢iik bir
deger bulunmugstur. 1980 yilindaki enflasyon soku ilgili donemde %0.14 kadar, 1994
yilinda yasanan enflasyon soku enflasyon oraninda %0.2 kadar bir artis etkisi
olusturmus, 2003 sonrast ¢eyrek donemler i¢in %0.03 kadarlik bir diisiis etkisiyle
birlikte genel olarak yapay degiskenler anlamli bulunmustur.

Modelle ilgili kisa donem katsayilarina bagli olarak modellenen hata diizeltme
modeli genel olarak anlamli bulunmustur. Yani kisa donemde dengeden sapma



Ekonomi-tek, 11(3), 2022 197

durumlarinda model tekrar uzun donem dengesine (yaklasik 1.7 ceyrek donem)
yonelmektedir. ARDL modelinin genel olarak diger istikrar testleri ve varsayimlari
saglama testleri olumlu sonuglar vermistir.

Model sonuglarina gore drnek donemini olusturan 1979 ve 2020 arasindaki ¢eyreklik
donemler boyunca reel milli gelirin enflasyon uzerinde pozitif olarak etkili oldugu, gelir
iizerindeki genisletici politikalarin enflasyonu artirdigi goriilmistiir. Kisa donem faiz
oranindaki artislarin da enflasyon iizerinde artirici etki yaptigi sonucuna ulasilmistir.
Reel para balanslarindaki artislar ise uzun donemde zayif ve anlamsiz olmak iizere
negatif etkilidir. Elde edilen uzun dénem sonuglarindan gelir ve reel para balanslarindaki
sonuclar beklentilere uygun bulunmustur. Ancak faiz oranindaki artislarin enflasyonu
pozitif etkiledigi sonuclari iktisadi beklentilerle ¢elismektedir, ¢iinkii faiz oranindaki
artislarin yatirimlar1 engelleyerek gelir artisin1 kisitlayacagi ve enflasyonda artisa engel
olacag1 beklenmektedir. Bu sonucun olusmasinda enflasyon ve faiz arasindaki zaman
patikasinin uyumlu hareket etmesi nedeniyle olustugu sdylenebilecektir.
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BEYANLAR:

Arastirma ve Yayin Etigi Beyanmi: Bu ¢aligma bilimsel arastirma ve yayin etigi kurallarina uygun olarak
hazirlanmastir.

Yazarlarin Makaleye Katki Oranlari: Birinci yazar %50, ikinci yazar %50.

Cikar Beyami: Yazarlar agisindan ya da ii¢ilincii taraflar agisindan ¢aligmadan kaynakli ¢ikar ¢atismasi
bulunmamaktadir.

Arastirma Destegi: Yok

Etik Kurul Onay Bilgileri: Makalede aciklanan arastirmada insan denekleri kullanilmadigi icin etik
kurul onay1 alinmamastir.
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