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Exchange Rate Pass-through into Import and Consumer Prices in
Turkey

Ramandray FELIX!
Abstract

By applying the autoregressive distributed lag (ARDL) model, this study examines the
exchange rate pass-through into import and consumer prices as well as its asymmetric
framework for Turkey, which has experienced a recent currency depreciation and then an
increase in the inflation rate. The results demonstrate the exchange rate pass-through into
import and consumer prices are complete, which suggests the effectiveness of monetary
policy to tackle trade deficit. However, the decision to use exchange rate to tackle trade
deficit should be taken with caution as it has a one-to-one effect on inflation. Furthermore,
the evidence for the asymmetric effect of exchange rate on consumer price is statistically
significant. The depreciation of Turkish lira has more effect on consumer price than
appreciation does. The asymmetric analysis may then explain the increase in exchange
rate pass-through, compared to previous studies, given the significant depreciation of
Turkish lira over the concerned periods.

Keywords: Exchange rate pass through, Inflation, ARDL model
JEL Classification: E31, F31

Tiirkiye’de Doviz Kurunun ithalat ve Tiiketici Fiyatlarina Gegisi
Ozet

Bu ¢alisma, otoregresif dagitilmis gecikme (ARDL) modelini uygulayarak son dénemlerde
para birimi bir deger kaybi yasayan ve ardindan enflasyon oranindaki artisin buna eslik
ettigi Tiirkiye icin doviz kurunun ithalat ve tiiketici fiyatlarina gegisini ve bu gecgisin
asimetrik ozelliklerini incelemektedir. Elde edilen sonuclar, doviz kurunun ithalata ve
tiiketici  fiyatlarina gecisini desteklemekte ve para politikasimin  ticaret agigiyla
miicadeledeki etkinligine isaret etmektedir. Ancak, enflasyon iizerinde birebir etkisi oldugu
dikkate alindiginda dis ticaret a¢igina yonelik doviz kuru kararlarinda ihtiyatlhh olmak
gerekir. Bunun yam sira, doviz kurunun tiiketici fiyati tizerindeki etkisinin asimetrik
oldugunu destekleyen kanitlar elde edilmistir. Liradaki deger kaybwnin tiiketici fiyatlart
tizerindeki etkisinin deger kazammlarinin etkisinden daha fazla oldugu gériilmiistiir.
Asimetrik analiz, ilgili donemlerde Tiirk lirasimin énemli deger kaybr goz oniine
alindiginda, onceki calismalara kiyasla doviz kur geciskenligindeki artist aciklayabilir.

Anahtar Kelimeler: Déviz kuru gegisi, Enflasyon, ARDL modeli
JEL Swnuflandirmast: E31, F31
1. Introduction

Since 2006, Central Bank of Republic of Turkey (CBRT) has adopted inflation-
targeting monetary policy. It includes, among others, the one-week repo rate,
interest rate corridor, Turkish lira and foreign-currency liquidity and required
reserves, to control the spillover effect from global economy and to target a
moderate inflation. In 2015, Turkish repo rate, which indicates the rate at which the
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central bank lends money to the commercial banks, was reduced to 7.75% (8.25%
in 2014), resulted from the weak global economic perspective and the slowing
growth rate of bank loans to the private sector (CBRT, 2019). Following a high
inflation rate in 2018 (16.33%), CBTR delivered a strong monetary tightening and
raised the policy rate by 625 basis points. By December 2019, long-term
commercial loans oriented towards investment production and housing sector were
encouraged by a monetary policy revision as CBRT tried to boost the sectors having
a poor link to the imports following the severe depreciation of Turkish Lira.

A monetary policy aiming to reduce trade deficit can resort to exchange rate as it
has a positive effect on import price which then discouraged the demand of
consumers. Such a policy however depends upon the exchange rate pass-through
(ERPT). It would be limited if the changes in exchange rate do not get completely
transmitted into the prices. ERPT can be defined as the transmission of change in
exchange rate into price, and it is said complete if 1% change in exchange rate
results in 1% change in the price. Later, these last 5 years, a great depreciation along
with a high domestic inflation rate has been observed in Turkish economy. In
January 2014, 1 USD was exchanged with 2.22 TL, while 5.84 TL in December
2019. At these mentioned periods, the inflation rate was 8.86% and 15.18%,
respectively. The previous empirical works on Turkish exchange rate found
complete ERPT into a domestic price (Alper, 2003; Arbatli, 2003; and Aysegiil,
2009).

In the literature, a complete pass-through into price is assumed to be governed by
the hypothesis of producer currency pricing (PCP), while it is zero for the local
currency pricing (LCP) hypothesis. Incomplete ERPT is mostly found in the
empirical work involving developed countries (Hooper and Mann, 1989; Menon,
1996; Maria-Dolores, 2010; Lee, 1997). However, the work studies carried out in
developing countries often concluded complete pass-through (Alper, 2003;
Webber, 1999; Yanamandra, 2015). This difference can be explained by many
factors, among others, the pricing strategy of firms (Krugman, 1987), market
concentration (Lee, 1997) and the influence of the persistence of inflation on ERPT
into prices (Taylor, 2000; Devreux and Yetman, 20002). Others have highlighted
the trade composition to account for the difference of ERPT across countries. The
change in the composition of imported goods explains the negative variation of
ERPT (Campa et al., 2005). Furthermore, the difference in ERPT across countries
can be explained by the share of domestic demand and the persistent change of
exchange rates (Hooper and Mann, 1989; McCarthy, 2007).

Most earlier research literatures focused on developed countries such as EU and
USA. Few recent studies have targeted the case of Turkey though it shows possible
evidence of high exchange rate pass-through in recent years. Given the seemingly
parallel movements of exchange rate and inflation and the lack of recent research
on Turkish case, the present paper attempts to study exchange rate pass-through
into prices in Turkey and its asymmetric effect. The previous empirical works on
Turkish case, among others, Alper (2003), Arbatli (2003), Dogan (2013), Akgelik
and Ogiing (2016), and Kotil (2020), have focused on ERPT into domestic prices
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and its asymmetric effect in terms of direction (appreciation and depreciation).
Maria-Dolores (2010) studied the ERPT into unit import prices in Turkey but did
not consider the asymmetric effect. The present paper investigates ERPT into
consumer and import prices as well as the asymmetric analysis in the direction of
change (appreciation or depreciation) and the size of change (small and high
change). As for the methodology, the research works in the literature applied
different estimators to investigate the long-run coefficient of ERPT. Each estimator
has its own assumption, of which the violation entails spurious results. For instance,
ordinary least square would yield inefficient results if the variable has unit-root
since the error-term is not normally distributed. Other methodologies, such as Engle
and Granger (1987), Johansen (1988), and Johansen and Juselius (1990), deals with
first-differenced variables and require the same order of integration equal to one.
Moreover, Johansen cointegration is based on maximum likelihood estimation and
Is asymptotically efficient, which needs a sufficiently large sample. However, the
result of unit-root test (Table 1) rejects the null hypothesis of unit-root for industrial
production index (IPI) at a level. Therefore, this paper employed autoregressive
distributed lag (ARDL) to estimate a model involving dataset between January 2005
and December 2019. Therefore, the present paper employed ARDL to estimate a
model involving dataset between January 2005 and December 2019. The results
show that ERPT into import and consumer prices is complete. The asymmetric
analysis reveals that the pass-through of depreciation into consumer price is higher
than the appreciation. High depreciation has higher impact on price than high
appreciation does. Other results will be further discussed in the analysis. The rest
of this paper is organized as the following: section 2 presents the literature review.
Section 3 indicates the theoretical framework, methodology, and dataset. Sections
4 and 5 discuss the empirical results and the conclusion, respectively.

2. Literature Review

The extent to which exchange rate influences the price is of the main preoccupation
for monetary policy. Turkish national currency has shown an unprecedented
depreciation coupled with relatively high inflation for the last 5 years. Some
previous works studied the exchange rate pass-through into prices in Turkey and its
asymmetric effect. Most of them find the evidence for the asymmetry and the
complete pass-through, though others argue the opposite for some specific price
index. Alper (2003) used vector autoregressive model to study exchange rate pass-
through into consumer price and whole price index in Turkey and reached to the
conclusion of complete ERPT in the long-run. He also emphasized ERPT changes
according to the share of imported goods, which accounts for the reason that makes
ERPT into the whole price larger than ERPT into consumer price. Kara et al. (2005)
supported that the magnitude of pass-through is complete but has diminished after
the adoption of floating exchange rate regime. However, Maria-Dolores (2010) has
another conclusion about the coefficient of ERPT. She found no evidence for
complete long-run ERPT into import price in Turkey.

Later, the asymmetric effect seems to prevail in many works of literature on ERPT
into inflation in Turkey. Arbatli (2003) and Aysegul (2009) asserted that there is an
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asymmetry in the relationship between exchange rate and inflation (wholesale and
consumer price). Aysegul (2009) investigated the exchange rate pass-through in
Turkey by applying Johansen (1988) and Engle-Granger (1987) and concluded that
depreciation has a higher impact on ERPT. However, Dogan (2013) concluded no
evidence for asymmetric ERPT. Kotil (2020) investigated the effect of exchange
rate on producer and consumer price index in Turkey by applying vector auto-
regressive (VAR) model to the monthly dataset between 2005 and 2019. The results
demonstrated that the response of consumer price to the change in nominal
exchange rate is larger than that of producer price. His conclusion is in line with
Alper (2003) affirming that the difference can be explained by the dependence of
the consumption demand on import goods. However, a recent study, carried out by
Emek et al. (2021), contrasted this result.

Most of research literatures appear to agree with an incomplete pass-through into
import price in developed countries. Hooper and Mann (1989) studied the exchange
rate pass-through into US import of manufactures such as capital goods, automotive
products, consumer goods, and industrial supplies except for petroleum and
products, over the periods 1980-1988. They employed two estimators such as
ordinary least squares (OLS) with polynomial distributed lags (PDL) and correction
for serial correlation (SCC) and error correction model. Their work supported that
50 to 60% change in the nominal exchange rate is incurred in manufactured import
prices. It means that foreign firm faces profit margin change as exchange rate
fluctuates. Also, they argued the degree of pass-through varies over periods. Menon
(1996) looked into the exchange rate pass-through for manufactured goods
imported to Australia. Besides the market structure and product characteristics,
their work captures the role played by the government by considering tariff-barrier.
Their result supports the exchange rate pass-through is incomplete and changes a
bit considerably across products. Later, the works in developing countries have
seemingly shown a complete ERPT to prices as they have less competitive market
structure and less important market for foreign market. For instance, complete
ERPT into prices has been concluded for ERPT into the price in Pakistan and
Philippines (Webber, 1999). Yanamandra (2015) found the same results for India.

Other researchers attempted to explain the difference in ERPT across countries.
Krugman (1987) mentioned the pricing to market dominated by oligopolistic firms
and the mark-up adjustment in response to the exchange rate change as a factor
accounting for the difference in pass-through. Another line of argument is about
sticky prices (Devereux and Yetman, 2002). Lee (1997) provided another
explanation from a study in South Korean industries. He examined the exchange
rate pass-through behaviour with a domestic market concentration in Korea using
industry-level data. In his model, the unit import price of industry is the dependent
variable and industry characteristics as independent variables. The estimation
results show that the coefficient on concentration significantly has negative value,
which implies that the higher the concentration, the lower the ERPT. McCarthy
(2007) examined the effect of exchange rate on the domestic producer and
consumer prices in some industrialized countries by applying a VAR model. He

4
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indicated that with post-Bretton Woods periods, the exchange rate has a moderate
effect on domestic inflation based on the result of impulse response. Exchange rate
pass-through is higher in the countries where import share in the market is larger.
Maria-Dolores (2010) emphasized that exchange rate regime and openness account
for the cross-countries difference in ERPT. She studied exchange rate pass-through
into import price from the eurozone to the new member state of European Union
and Turkey. Two methodologies were used, such as Campa and Gonzalez-Minguez
(2006) and de Bandt et al. (2007). The former one estimated the short and long-run
pass-through elasticities such that long-run elasticities are defined as the sum of
coefficients associated with the actual and the first four lag of exchange rate. The
latter methodology expressed a long-run Engle and Granger (1987) cointegrating
relationship with the error correction model. The author concluded the flexible
exchange rate regime has the smallest exchange rate pass-through, and the higher
the openness the higher is the long-run ERPT. Later, Taylor (2000) discussed the
decline of ERPT in many countries and suggested a hypothesis, known as Taylor’s
hypothesis, which describes that the exchange rate pass-through can be influenced
by inflation rate. A country with a low inflation environment involves a small
degree of exchange rate pass-through and vice-versa. The persistent effect of
inflation on the cost explains the link between the inflation rate and the value of
ERPT. Firms tend to incur the change in cost into their price if the cost is persistent.
In relation to this, Campa and Goldberg (2005) showed that the lower the
fluctuation of exchange rate and the average rate of inflation, the lower the degree
of ERPT. The absorption of cost into mark-ups depends on the country’s inflation
figure. They also emphasized that ERPT can be affected by the macroeconomic
parameters, which can explain the ERPT difference across countries. Furthermore,
the hypothesis of Taylor has been demonstrated in several empirical works such as
Gagnon and lhrig (2004), Choudhri and Hakura (2006), and Mohammed et al.
(2017).

The previous empirical works on Turkish case, among others, Alper (2003), Arbatli
(2003), Dogan (2013), Akgelik and Ogiing (2016), and Kotil (2020), have focused
on ERPT into domestic prices and its asymmetric effect in terms of direction
(appreciation and depreciation). Maria-Dolores (2010) studied the ERPT into unit
import prices in Turkey but did not consider the asymmetric effect. The literature
research applied different models such as vector error correction model (VECM),
vector autoregression (VAR) and ARDL.

3. Analytical Framework, Methodology and Data Description

This section first provides a simple framework that shows the determinant of unit
import price. Later, the part of methodology explains the estimator that is relevant
to the model. The data description presents the variables used in the model
estimation.

3.1. Analytical Framework

Let suppose a world with 2 countries. 1 and 2 denote a country’s index and P; . and
P, . are their respective price at time t. Following Campa and Goldberg (2005), the
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unit import price of country 1 from country 2 in its national currency is expressed
as the following:

Pl,t = P2,tX2,1 (1)

where X ; represents the exchange rate of country 2’s currency to the country 1’s.
The unit profit (u) of country 2 from its export is the difference between the unit
export price and unit cost, which is represented by equation below:

p="P—c; (2)
And by subtracting the unit price, one obtains:
Py =pu+c (3)

In firm’s behaviour, inflation expectation (7,) can incite the firm’s owner to
increase his profit. Unit cost is assumed to depend on output (y,) and inflation (rr;).
Moreover, the output (y,) can be shaped by the import demand condition depending
on the import country (1)’s income (y,). Then, profit and unit cost can be expressed
as follows:

Ha = f(m2) (4)
and
¢z = h(mz, ¥1) (®)

where m, and y; indicate inflation in the country (2) and output in country (1).
Based on equations (4) and (5), (3) can be rewritten as:

Py = f(m3) + h(m2, ¥2, ¥1) (6)
Substituting equation (6) for P, . in (1), (6) becomes:
Py = Xp1f (m2) + X5 1h(72, y1) (7

Later, equation (7) can be changed into a Cobb-Douglass form. Let 4, a, and p
denote the share of exchange rate, inflation (1r;) and country (1)’s income (y;) in
P; .. Then, equation (7) can be rewritten as the following:

P, = X3m5y! (8)
By taking derivative of (8) logarithmically, one obtains:
logP, = MlogX, 1 + alogm, + plogy; 9)

Equation (9) will be estimated in the next section to examine the exchange rate
pass-through to the unit import price.

3.2. Methodology

This study applies the ARDL model proposed by Pesaran et al. (2001) to estimate
the long-run relationships between exchange rate and price. This methodology has
a relative advantage in the sense that it does not require all variables to be integrated
at the same order. The generalized ARDL (p, q) model is specified as:
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Yi =ap+ Z?:l Yo + Z?:o AyiXe i + & (10)

Where Y; is dependent variable; X; is independent variable which can be 1(0) or
I(1); a is coefficient; i = 1, ..., k; p and g are optimal lag orders; &, is error term
with white noise. By using the variables in the dataset and taking into account the
conditional error correction form, the model can be written as:

P =ay+ Zi'c=1 ;P + X1ty ap;01Le_; + Z?:l asiIPl_; +
Y 101 EXCH,_; + & (11)

where P denotes the price (consumer or import price) at time t; EXCH stands for
the exchange rate; OIL represents the international price index of oil at national
currency; IP1 is the national industrial price index; a4, a,, as, and 8, represent the
short-run dynamics of the model.

Before examining the long-run relationship between the variables, the model should
first satisfy the bounds test criteria. In this test, the decision to accept or reject the
null hypothesis depends on F-statistic and the critical values related to 1(0) and I(1).
The test bounds introduced by Pesaran et al. (2001) require that a time series be
integrated of the order less than 2, which is 1 and 0. This means that all variables
should be either stationary at level or first difference. It analyses the short and long-
run relationships between variables. The model includes the lagged dependent and
independent variables. The ARDL bounds cointegration test is expressed as
follows:

AP, = ag+ X ay AP + X ay AOIL,_; + X1, ag;AIPI_; +
P 01 AEXCH,_; + agP,_y + 0,EXCH,_; + agOIL,_, + a,AIPI,_; + & (12)
where as, a,, a, and 6, indicate the long-run relationship. A is the first difference

operator; k, p, m, and q stand for the optimal lag length of P, EXCH, OIL, and IPI,
respectively. In the bounds test,

- Alternative hypothesis: one of these coefficients is different from zero

The result of this test provides the F value associated with the test along with the
critical value. The decision to reject or accept the null hypothesis depends on the F
value. If F-test is lower than the critical value for 1(0) regressors, the null hypothesis
would be accepted while it is rejected if F-test is higher than the critical value for
I(1) regressors. However, it would be inconclusive if it falls between the critical
values for 1(0) and I1(1).

In case the presence of long-run relationship is proved, the error correction model
can be formulated as follows:

AP, = ag + X AP + X7y apAOILe_; + Y1) ag;AIPI_; +

Zle 0;,AEXCH;_; + YEC;_1 + & (13)

where EC,_, stands for the error correction model and y represents the speed of
adjustment. The long-run coefficient is given by normalizing the lagged coefficients
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of the concerned variable on the coefficient of lagged dependent variable. For
instance, the long-run coefficient associated with exchange rate (LRggpr) IN
equation (13) is expressed as follows:

16
LRggpr = 1_5}; P (14)
Later, this paper deals with the asymmetric effect of exchange rate on unit import
price. Following Yanamandra (2015), the analysis of ERPT asymmetry uses two
subsamples which represent appreciation (EXCH ™) and depreciation (EXCH™) and
Is written as the following:

(EXCH*) _ ( LEXCH;if I; =1 ) (15)
EXCH™ (1 — I,)EXCH; otherwise
where [; is a binary variable defined as:

1ifAEXCH; > 0
I = L 16
' { 0 otherwise (16)

Then, the equation to be estimated is as follows:

AP, = ag + Xy aybP_; + X apAOIL,_; + X[ az;AIPI_; +
Y L OuAEXCHY  +YP_  0,,AEXCH ;_; +YEC,_, + & (17)
The asymmetric effect of size is also studied. Large and small changes in

depreciation and appreciation are defined such that it is small if it is less than the
mean and large otherwise. They are given by equation (18):

EXCHZY LEXCH"if I; =1 \
EXCHS® | | (1—1,;)EXCH*; otherwise 18
EXCH>* | k I ;EXCH™;ifl,; =1 ) (18)

EXCH=* (1—1,;)EXCH™; otherwise
where I ; and I, ; are binary variables defined as:

L= {1 ifEXCH*; > v 1ifEXCH™; > x
1,0 —

19
0 otherwise 0 otherwise (19)

and I,; = {

And v and x are the mean of EXCH™; and EXCH~;, respectively. By considering
these variables, the estimate equation is:

AP = ag + Xiq ay APy + X i AOILe_; + B a3 AIPI_; +

Y 0uAEXCHTY ; + X, 0,,AEXCHS, ; + X0 | 05,AEXCHZY_; +

YD 604AEXCHSY ; +YEC,_1 + & (20)
3.3. Data

At the first stage, the exchange rate affects the price of imported goods expressed
in Turkish national currency. Later, some part of the imported goods is used as
intermediate goods in the manufacturing and others are a component of
consumption goods in the domestic market. This involves the second stage of effect

8
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of exchange rate (Yanamandra, 2015). In this paper, the dependent variables are
unit import price index (IMP) or consumer price index (CPI) depending on the
model considered. Following Alper (2003) and Yanamandra (2015), the
independent variables are exchange rate (EXCH), European Brent price (OIL), and
Turkish industrial production index. The monthly dataset used for the empirical
analysis ranges from Jan 2005 to Dec 2019 and is taken from Turkish Statistical
Institute and Central Bank. QOil is used to capture inflation in the trading partner
countries. Industrial production index shows the dynamics of output in Turkish
industry sector. Then, it can represent the national income as there is no data for
monthly GDP. For the exchange rate, nominal exchange rate from dollar USD
(buying) to Turkish national currency TRY (EXCH) is used. Oil and exchange rate
are expected to have a positive sign, whereas based on Yanamandra (2015), the
coefficient associated with industrial production index can be positive or negative.
The unit import price index (IMP) is taken from Turkish Statistical Institute while
the remaining variables are extracted from Turkish Central Bank.

4. Empirical Results

As mentioned earlier, there is a need to ascertain that none of the variables is
integrated of order (2). Then, Augmented-Dickey Fuller (ADF) and Philip-Peron
tests are performed at a level and first-difference; the results are reported in table 1.
These tests are set out such that the null hypothesis indicates the presence of unit-
root. The industrial production index is stationary at level, which means that the
null hypothesis is rejected. Then, it is integrated of order zero. The unit-root tests
for the remaining variables have accepted the null hypothesis at the level and
rejected at the first difference. Then, the condition for the integration of order less
than 2 is satisfied.

Table 1. Unit Root Test Results

Level First Difference

Variables ADF PP ADF PP

IMP 1.08 1.21 -8.81™" -94.23™"
CPI -1.45 -1.28 -12.55™ -128.63™"
REER -0.63 -2.26 -10.24™ -113.78™
EXCH 1.71 2.12 -9.05™ -96.93™"
OIL -2.06 -11.76 -9,55*** -119.18™
IPI -2.84™ -6.75 -22.59*** -220.80""

*** **and * significant at 1, 5 and 10%, respectively.
4.1. Long-run Relationship between Exchange Rate and Prices

Prior to estimating long-run relationship between exchange rate and price, the
bounds test should be performed. In this empirical research, the main interest is to
estimate the coefficient of exchange rate pass-through into prices. In Table 2, the
model (1) includes import unit price (IMP) as dependent variable and, as
independent variable, industrial production index (IPI), oil price (OIL), and nominal
exchange rate from dollar USD (buying) to Turkish national currency TRY
(EXCH). To recall what was mentioned earlier, a positive change in the value of
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this exchange rate means depreciation of Turkish currency. The estimation results
for this model are shown in the second column of Table 2. Its bounds test results
rejected the null hypothesis of no long-run relationship between unit import price,
exchange rate, oil price and industrial production index as the F-value is higher than
the 1% critical value. The long-run coefficient of nominal exchange rate (EXCH)
is equal to 0.91. This value will be later tested against the hypothesis of PCP and
LCP. The next is to estimate the model (2) in which the dependent variable is CPI,
while the independent variables are industrial production index (IPI), oil price
(OIL), and nominal exchange rate from dollar USD (buying) to Turkish national
currency TRY (EXCH). The estimation results are shown in column (3) of the table
(2). The bounds test demonstrates a long-run relationship. All variables except for
the industrial production index have a significant coefficient. The exchange rate
pass-through is significant at 1% and is equal to 0.88, which is less than the one in
which the dependent variable is unit import price. The effect of exchange rate on
unit import price being direct may explain the difference between ERPT into unit
import price and domestic price. The effect of exchange rate on consumer price is
rather through the intermediate input and the share of non-domestic goods in the
consumption goods market. At most, firms would reflect in the domestic market the
complete change that occurs in the import price following the change in exchange
rate. Then, ERPT into consumer price does not normally exceed ERPT into import
price.

Table 2. Exchange Rate Pass-through into Prices

Variables (1) IMP ARDL(1,2,2,1) (2) CPI ARDL(3,0,0,1)
Adjustment speed -0.14(0.02)*** -0.025(0.007)***
IPI 0.12(0.102) 0.078(0.21)
OlL 0.004(0.0004)*** 0.003(0.001)***
EXCH 0.916(0.04)*** 0.881(0.13)***
Short-run ERPT 0.75(0.04)*** 0.06(0.016)***
C 0.46(0.04)*** 4.4(0.03)***
Bounds test:

F-statistic 6.23 4.894
Critical value 5.61*** 4.35**
Diagnostic tests:

Durbin-Watson 2.11 1.66
Breusch-Godfrey 0.73 0.41
White’s test 59.73 89.01***

**x **and * significant at 1, 5 and 10%, respectively. The number in the bracket shows the standard

deviation.

The coefficient of ERPT into consumer price obtained from this analysis is slightly
higher than the one found in the previous works. For instance, ERPT into CPI equals
0.77 in Aysegiil (2009). A possible explanation is given in the section of
asymmetric analysis. Later, the coefficients of EXCH in the models (1) and (2) are
tested against the hypothesis of PCP and LCP. PCP stresses that ERPT is equal to
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one, whereas, in LCP, it is zero. F-test is applied, in which the null hypothesis is the
coefficients of EXCH for the models (1) and (2) equals 1 or 0.

The result of F-test accepts the hypothesis of PCP. Then, the pass-through into
import and consumer prices is complete. Same results are concluded by the most of
previous research works on Turkish case, e.g: Alper (2003), Arbatl: (2003), Kara
et. al (2005), and Aysegul (2009).

4.2. Testing for Asymmetry

The asymmetry analyses the effect of depreciation and appreciation (and their
respective size) on the price. The decrease in exchange rate (EXCH), which means
appreciation (EXCH ™), theoretically leads to a fall in the import price unit, whereas

the increase does the opposite.

Table 3. Long-run Coefficient for Asymmetric Effect of Exchange Rate

Variables (3) IMP (4) IMP (5) CPI (6) CPI
ARDL ARDL ARDL ARDL
(1,0,2,1,1) | (1,0,2,1,1,1,1) | (3,0,0,0,0) | (3,0,0,0,0,0,0)
Adjustment -0.14%** -0.14%** -0.027*** -0.27%**
speed (0.08) (0.029) (0.007) (0.08)
IPI 0.13(0.08) 0.13(0.06) | 0.085(0.205) 0.101(0.2)
OIL 0.004*** 0.004*** 0.003*** 0.003***
(0.0004) (0.0004) (0.001) (0.001)
EXCH *(depreci.) | 0.90*** 0.95%**
(0.05) (0.14)
EXCH™ (appreci.) | 0.92*** 0.81***
(0.05) (0.112)
EXCHZY 0.898*** 0.94***
((0.05) (0.015)
EXCH:Y 0.96*** 1.21***
(0.15) (0.39)
EXCHZ>* 0.918*** 0.82***
(0.05) (0.13)
EXCH=* 0.79*** 0.65*
(0.15) (0.37)
C 0.45*** 0.49*** 0.10*** 0.11***
(0.11) (0.11) (0.03) (0.03)
Bounds test:
F-statistic 5.7 4.22 7.77 5.86
Critical value 5.06*** 3.61** 5.06*** 4.43***
Diagnostic tests:
Durbin-Watson 2.15 2.13 1.98 2.007
Breusch-Godfrey 1.33 1.08 0.06 0.05
White’s test 56.46 156.24 83.8*** 96.43***

**x **and * significant at 1, 5 and 10%, respectively. The number in the bracket shows the standard

deviation
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The expectation on its respective sign is discussed as the following: the higher the
EXCH depreciates, the greater the increase in the price, and the higher it
appreciates, the greater the drop in the price. Then, appreciation and depreciation
are expected to have the same sign but different coefficient if asymmetry holds.

The idea behind the asymmetric analysis is that the importer may think that
although there is small depreciation of his national currency, there would be no
need to change the price in the domestic market due to some reasons like a harsh
competitive market, menu cost, etc. In that case, the importer absorbs the difference
and prefers to lower his profit. However, this choc absorption might be impossible
if there is a large depreciation like the one greater than the mean of the sample.
Then, the present step is to explore the effect of the direction (appreciation or
depreciation) and the size (small or high) of change in exchange rate such that
whether the depreciation and appreciation as well as their size give the same extent
effect on price. The exchange rate is first divided into two subsamples based on the
direction such as appreciation or depreciation, respectively (EXCH ~ and EXCH™),
which are included in the models (3) and (5). More explanation is provided in
equations (15), (16), and (17). Later, each of the two subsamples is divided into two
other subsamples based on its mean (see equations (18), (19), and (20)). Then, apart
from IP1 and OIL, four variables are added into the models (4) and (6). EXCH: and
EXCHZY indicate the subsample of appreciation in which > v and < v represents
the value being greater and less than the mean (v), respectively. EXCH>* and
EXCH=* express the subsample of depreciation being higher and lower than the
mean (x), respectively.

The results from models (4) and (5) in which import price is the dependent variable
show that the coefficients of exchange rate for appreciation, depreciation and their
respective sizes are all significant at 1% and have the expected sign. However, the
F-test applied to these models has accepted the null hypothesis in which these
coefficients are all equals. Their difference is not significant, which indicates that
there is no asymmetric ERPT into import price. Later, the results from the models
(5) and (6) where the dependent variable is consumer price indicate the coefficients
of appreciation, depreciation, and their respective sizes being significant. F-test
applied for the model (5) rejects at 1% level the null hypothesis in which the
coefficient of the appreciation and the depreciation are equal. The depreciation of
exchange rate has a higher impact on consumer price than the appreciation does.
The model (6) analyses the effect of size in each direction. F-test accepts the
equality of coefficients of small and large appreciation of exchange rate, and the
coefficients of large appreciation and small depreciation of exchange rate,
respectively. A similar result is found for the coefficients of large and small
appreciation. However, F-test rejects the equality between the coefficients of large
depreciation and appreciation as well as small depreciation and appreciation, both
at 10% significance.

The asymmetric analysis indicates that the depreciation of Turkish lira generates
higher effect on consumer price than the appreciation does. The evidence of
asymmetric effect of appreciation and depreciation is consistent with some previous
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works examining Turkish case (e.g.: Arbatli, 2003; Aysegul, 2009). As for the size,
large depreciation and appreciation have different effect on consumer price. The
former is higher than the latter. The similar scenario occurs in small depreciation
and appreciation. The asymmetric effect may explain the reason behind the increase
in ERPT compared to the previous literatures because over the concerned periods
in the present paper, Turkish lira has dropped by 487%. Furthermore, the
asymmetric effect shows that the firm does not absorb any choc from depreciation
while they tend not to incorporate the effect of small appreciation on the price. This
situation can suggest either the lack of substitution between domestic and foreign
products or the sticky price.

5. Conclusion

This paper applied the ARDL model to examine the ERPT into import and
consumer prices in Turkey using monthly data for the period between January 2005
and December 2019. The value of ERPT carries out a significant meaning for
monetary policy as low ERPT leads to poor effectiveness of exchange rate-based
adjustment to correct the trade deficit. However, low ERPT also means that the
country is less concerned with the inflationary effect of exchange rate.

The empirical result points out the validity of PCP. ERPT into import and consumer
prices is complete. ERPT into import is higher than ERPT into consumer price,
which is somewhat expected. The effect of exchange rate on the import price is the
first stage of exchange rate transmission and the second stage occurs when it affects
the domestic goods as these import goods are the intermediate input and the
components of domestic market. The complete pass-through is concluded by the
most of previous literature considering the developing countries as well as those
selecting Turkish case. Moreover, the analysis in this paper finds a significant
asymmetric response with respect to the direction of exchange rate such as
appreciation and depreciation and the size of change (small or high). The
depreciation has a higher impact on price than appreciation. A small appreciation
has the same magnitude impact on consumer prices as a large appreciation. The
lack of substitution between domestic and foreign products and the downward price
rigidity can account for the asymmetric effect.

Previous research works on ERPT into Turkish consumer price have found
complete ERPT into consumer price. It is also supported by the empirical results of
this paper involving the recent dataset. However, its coefficient is somewhat higher
than that of previous works. The change in ERPT into price has been discussed in
the research literature in which authors put forward the change in import
composition, market competition, pricing strategy, and other macroeconomic
factors. Following the asymmetric results in this paper, the depreciation has a higher
value of ERPT than appreciation. Then, the high depreciation of nominal exchange
rate over the concerned periods can be thought to contribute to the rise in ERPT
given the asymmetric effect.

Finally, the complete ERPT into import price implies the effectiveness of monetary
policy targeting the adjustment in the trade deficit as any change in exchange rate
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significantly increases or decreases the import price. However, the decision to use
exchange rate to tackle trade deficit should be taken with caution as it has a one-to-
one effect on inflation, which can then lead to deteriorating the trade
competitiveness. The results of the present paper can give a hint on the fact that
high inflation rate observed these recent years is partly caused by the unprecedented
depreciation. As a suggestion for the next research, this present paper did not
provide any information about the time needed for exchange rate to reach its highest
impact on prices (policy effectiveness).
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Tirkiye’de Karayolu ve Demiryolu Ulastirma Hizmetleri ile
Kalkinma Arasindaki Nedensellik Iliskisinin Analizi

ibrahim AYTEKIN?

Ozet

Bu ¢alismanmin amaci, Tiirkiye’'nin 1990 ile 2019 yillart arasindaki otuz yillik siirecte
karayolu ve demiryolu ulastirma hizmetleri ile kalkinma arasindaki nedensellik iliskisini
analiz etmektir. Calismada analiz yontemi olarak ekonometrik zaman serisi analizi
kullanilmistir. Bu dogrultuda analizin ilk asamasinda degiskenlerin birim kok icerip
icermediklerini test etmek i¢in degiskenlere Arttirtlmis Dickey-Fuller ve Phillips Perron
birim kok testleri uygulanmustir. Ulasilan birim kok testlerinin sonu¢larindan hareketle de
degiskenlere Toda-Yamamoto nedensellik testi uygulanmistir. Yapilan analizin sonucunda
Tiirkiye'de kalkinma ile karayolu ulastirma hizmetleri arasinda c¢ift yonlii nedensellik
iligkisine rastlanirken, demiryolu ulastirma hizmetlerinden kallainmaya dogru ise tek yonlii
bir nedensellik iligskisine rastlanmigtir. Ayrica demiryolu ulastirma hizmetlerinden
karayolu yiik tasimaciligina dogru tek yénlii bir nedensellik iliskisinin oldugu
gozlemlenmistir.

Anahtar Kelimeler: Demiryolu, Kalkinma, Karayolu, Tiirkiye, Ulastirma, Zaman serisi
JEL Siniflandirmast: C32, 192, O10

Analysis of the Causality Relationship Between Highway and
Railway Transport Services and Development in Turkey

Abstract

The aim of this study is to analyse the causal relationship between highway and rail
transport services and development in Turkey's thirty-year period between 1990 and 2019.
The econometric time series analysis was used as the analysis method in the study. In this
direction, in the first stage of the analysis, the Augmented Dickey-Fuller and Phillips
Perron unit root tests were applied to the variables in order to test whether the variables
contain a unit root. Based on the results of the unit root tests, the Toda-Yamamoto causality
test was applied to the variables. As a result of the analysis, a bidirectional causality
relationship was found between development and highway transport services in Turkey,
while a unidirectional causality relationship was found from railway transportation
services to development. In addition, it has been observed that there is a unidirectional
causality relationship from railway transportation services to highway freight
transportation.

Keywords: Railway, Development, Highway, Turkey, Transportation, Time series

JEL Classification: C32, L92, 010

1. Giris

Hizmetler sektorii kategorisinde yer alan ulasim, tarihsel siiregte iilke ekonomileri

icin gida, beslenme, barinma, giivenlik ve benzer temel ihtiyaglar kadar 6nemli bir
yer tutmustur. Ulasim, canli ve cansiz varliklarin bir yerden diger bir yere hareketi,
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dolayisiyla zaman ve mekan faydalarimin  bir yaraticis1  seklinde
nitelendirilebilirken; iktisadi perspektiften bakildiginda, insan gereksinimlerini
gidermek igin her tiirlii canli ve cansiz varliklarin zamandan ve mekandan fayda
saglayacak sekilde yer degistirmelerini saglayan bir hizmet seklinde de
nitelendirilebilir. Buradan hareketle ulasim genel olarak, mal ve hizmetler ile
insanlarin bir noktadan diger noktaya nakledilmesinde zamandan ve mekandan
fayda saglayan bir hizmet unsuru olarak tanimlanabilir. Ulagim hizmetleri karayolu,
demiryolu, denizyolu, havayolu ve boru hatti ulagimindan olugmaktadir (Erdogan,
2016: 188-189).

Bu baglamda ulasim, basta ekonomi olmak {izere turizm, saglik, egitim,
entegrasyon ve benzer bir¢ok alani bolgesel, ulusal ve uluslararasi diizeyde
etkileyebilen 6nemli bir hizmetler sektoriidiir. Tarihsel siirece baktigimizda da
Diinya’nin avci ve toplayict bir toplumdan giiniimiiz teknoloji toplumuna
evirilmesindeki en biiylik katkilardan bir tanesinin ulagima ait oldugu rahatlikla
anlasilmaktadir. Ulasim sayesinde toplumda goriilen bu tiir olumlu gelisme ve
ilerlemeler ise ulagimin, toplumlarin ve medeniyetlerin geliserek kalkinmasinda
Onemli bir itici giic oldugunu gostermektedir.

Kalkinma kavrami incelendiginde ise basta ekonomi olmak iizere, sosyal, kiiltiirel
ve toplumsal boyutlar1 i¢erisinde barindiran genis bir kavram olmasinin yani sira,
1970’li  yillara kadar genel olarak iktisadi  gelismeler iizerinden
kavramsallastirilmistir. Dolayisiyla kalkinma kavrami iktisatgilar tarafindan daha
cok gelir, yatirim, sanayilesme, sermaye birikimi ve pazar genisligi iizerine
dayandirilarak fert basina diisen milli gelir ile 6lciilmeye ¢alisilmistir. 1970’11
yillardan sonra ise kalkinmishk diizeyi iktisadi dl¢iitlerin yani sira, egitim, saglik,
yasam kalitesi, beslenme, barinma, yoksulluk ve benzer kavramlarla birlikte
degerlendirilmeye baglanmis ve kavram daha ¢ok insani gelismislik diizeyi ile ele
alinmaya baglanmistir. Bu gelismeler 1s18inda insani kalkinma kavrami sadece
parasal gelir olmaktan ¢ikmis artik toplumsal refah1 da amag¢ edinen bir kavrama
evirilmistir. Fakat insani gelismisimin gerceklesebilmesi icin ilk etapta ekonomik
Olctitlerin kullanilmasi gerekmektedir. Ciinkii Diinya iilkelerinin ¢cogunu olusturan
ve azgelismis tilke olarak kabul edilen iilkelerin biiyiik bir boliimiinde temel sorun
adaletsiz gelir dagilimi ile kaynaklarmm verimli ve etkin bir sekilde
kullanilamamasindan kaynaklanmaktadir (Firat vd., 2015: 876-877).

Literatiirde gerek Tiirkiye ve diger tilkeleri gerekse de iilke gruplarini karayolu ve
demiryolu ulastirma hizmetleri ile kalkinma yoniinden ele alan sinirhi sayida
caligmalara rastlanmistir. Bu ¢alismalarin bir kismi bolgesel bazli iken bir kismi ise
tilke ve iilke gruplar1 seklinde yapilmistir. Literatiirde; Aschauer (1990), Cain
(1997), Akarabulut (1997), Ayta¢ vd., (2007), Saat¢ioglu ve Karaca (2011), Fei
(2012), Bayraktutan (1992), Erdogan (2016), Maparu ve Mazumder (2017), Kara
ve Cigerlioglu (2018), Kabaklarli vd., (2018), Telli (2020) Harputlu-Shah (2021)
ve Dingel (2021) tarafindan yapilmis olan ¢alismalarda ulasilan genel sonuglar;
karayolu ve demiryolu ulastirma hizmetleri ile kalkinma arasinda anlamli iliskilerin
oldugu yoniindedir.
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Bu calismayla Tiirkiye’de 1990 ile 2019 yillar1 arasindaki otuz yillik siiregte
karayolu ve demiryolu ulastirma hizmetleri ile kalkinma arasindaki iligkinin analiz
edilmesi amaglanmistir. Calismada yontem olarak ekonometrik zaman serisi analiz
yontemlerinden olan Toda-Yamamoto nedensellik testi kullanilmistir. Bu
calismada ulasilan sonuglar literatiirde yer alan ¢ogu calismanin sonuglarini
destekler niteliktedir. Fakat bu ¢alismada kullanilan analiz yontemi, analiz donemi
ve literatiirde bu konuya yonelik ampirik ¢alisma sayisinin sinirli sayida olmasi bu
calismay1 diger calismalardan ayristirmakta ve literatiire bu yonden biiyiik katki
sunmasini saglamaktadir.

Calismada ilk olarak karayolu ulastirma hizmetleri, demiryolu ulastirma hizmetleri
ve kalkinma hakkinda kisa bilgilere yer verilmistir. Ardindan bu ¢alisma konusuyla
ilgili literatiir incelemesi yapilmustir. Literatiir incelemesinden sonra ekonometrik
analizlere gecilmistir. EKonometrik analizden sonra ise ¢alismada elde edilen bulgu
ve sonuglar degerlendirilerek ¢alisma tamamlanmaistir.

2. Karayolu ve Demiryolu Ulastirma Hizmetleri

Ulagtirma sektorii, basta iiretim olmak tizere dagitim, tedarik ve tiikketim
asamalarinin en 6nemli pargalarindan birini olusturmaktadir. Dolayisiyla ulastirma
sektorline yapilacak her tiirlii altyap:r ve iistyapi yatirimlari ekonomide onemli
etkiler olusturmaktadir. Ulastirma sekli tercihlerini birden fazla faktor
etkilemektedir. Bu baglamda sehirlerarasi yolcu ve yiik tagimaciligi ihtiyaglarinin
giderilmesinde ulastirma sisteminin tercihinde ekonomik etkinlik 6nem arz
etmektedir. Fakat ulagtirma hizmet ve yatirimlar1 ¢ogu iilkede bir kamu hizmeti ve
sosyal politika araci olarak kabul edildigi i¢in bu hizmetlerin planlanmasinda ve
fiyatlandirilmasinda ekonomik etkinlik olciitleri géz ardr edilebilmektedir. Bu tiir
goriisiin 6n planda oldugu uygulamalar ise kaynak israfina, ulastirma hizmetleri i¢in
ithtiya¢ duyulan finansmanin yetersizligine, ulastirma alt sistemlerinin tercihinde
carpikliklara ve negatif digsalliklara neden olmaktadir (Kabasakal ve Solak, 2010:
124).

Ulastirma hizmetlerinden karayolu tasgimaciligi, gerek yolcu gerekse de yiik
tasimacilig1 bakimindan en ¢ok tercih edilen tagimacilik hizmetlerinden biridir. Bu
nedenle giiniimiize en c¢ok hakim olan ulagtirma tiirii karayolu ulastirma
hizmetleridir. Karayolu ulastirma hizmetleri, her ¢esit arazi yapisina uygulanabilir
bir ulagtirma hizmeti olmasinda dolay1 ulasim ag1 kurma konusunda herhangi bir
sorun ve engelle karsilagma ihtimali diislik olan bir ulastirma agidir. Dolayisiyla
arazi kosullarmin engebeli ve zor oldugu bdlge ve yerlerin dahi {ilkenin faaliyet
noktalarina entegre edilebilmesi i¢in karayolu ulasimi son derece elverisli bir
sistemdir. Karayolu tagimaciligi, neredeyse her merkeze ve noktaya ulasabilme
ozelligine sahip olmasindan dolay:r diger ulastirma hizmetlerinin sona erdigi
noktadan baglayabilmekte ve bu nedenle dogabilecek aksamalar daha diislik
seviyelerde olmakta ve sorunlarin ¢oziimii daha kolay olabilmektedir. Ayrica
karayolu ulagtirma hizmetlerinin yolcu tasimaciliginda baslangi¢ ve varis noktalari,
yiik tasimaciliginda ise liretim ve tiiketim merkezleri arasinda direkt ulagim imkani
sunmasl, tasima, kapasite ve gilizergah seciminde esneklik payma sahip olmasi,
parca yiiklerin kisimlar halinde hizli bir sekilde nakledilmesi gibi 6zellikleri de
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blinyesinde barindirmaktadir. Bu 0Ozelliklere ek olarak karayolu ulagtirma
hizmetleri, genellikle aktarmali tasimanin gerceklestigi demiryolu, denizyolu ve
havayolu ulastirma hizmetlerinde tamamlayici bir rol listlenmesi nedeniyle biitiin
diinyada diger ulastirma hizmetlerine gore daha hizli bir sekilde gelisim
gostermektedir (Aydemir ve Cubuk, 2016: 131).

Sanayi devriminin etkilerinin hizla yayildigi donemlerde demiryolu ulagim sistemi
de yeni bir ulasim tiirii olarak ortaya ¢ikmistir. Demiryolu ulastirma sisteminin
ortaya ¢ikisi sayesinde yeni pazar olanaklar1 dogarken demir ve ¢elik endiistrisinin
de gelismesine ciddi katkilar saglamistir. Ote yandan demiryolu ulastirma sistemi
komiir, demir, kumas, pamuk ve celik gibi agir ve kiitleli hammaddeler ile nihai ve
islenmis mallarin daha ucuz, giivenli ve hizli bir sekilde tasinmasini saglamistir.
Ayrica tretim ve dolagimin ulusal sinirlar ile pazarlar asarak kiiresel boyutlara
ulagsmasi, demiryolu ulagim agi sisteminin de sinirlar1 asarak ulasimda kiiresel
boyutlara ulasmasini desteklemistir. Demiryolu ulasiminda yasanan bu olumlu
gelismeler ulastirma hizmetlerinde verimliligi arttirirken 19. Yiizyilin sonlarinda
tasimacilik maliyetlerini yaklagik olarak %60 oraninda diistirmiistiir (Kaynak,
2002: 24).

Demiryolu ulagimi1 tagimaciliktaki agirligimi 2. Diinya Savasina kadar
siirdiirmiistiir. 2. Diinya Savasindan sonra ise otomotiv sektdriinde yasanan
gelismeler, karayolu ulasim sistemindeki esneklik ve karayolu ulagiminin kapidan
kapiya tasima Ozelligine sahip olmasi gibi gelismeler demiryolu ulagiminin
tasimaciliktan aldigi payimni olduk¢a diistirmiistir. 21. Yiizyilla gelindiginde ise
karayollarindaki trafigin sebep oldugu tikaniklik, kazalar, giiriiltii ve hava kirliligi
gibi digsal gelismeler karsisinda ¢evreye ve dogaya uyum iginde entegre olabilecek
“stirdiiriilebilir ulastirma politikalar1” 6nem kazanmaktadir. Bu nedenle giliniimiizde
cogu iilkede karayollarinin yiiksek oranlara sahip olduklar1 tagima paymnin
demiryolu, denizyolu ve i¢ suyoluna kaydirilmasi yoniinde caligmalar
yapilmaktadir. Yiiksek hizli trenlerin gelismesi ve yaygin hale gelmesi de 6zellikle
kisa ve orta mesafeli sehirlerarast yolculuklarda demiryolunu karayolu ve
havayoluna karsin daha ¢ok tercih edilebilir bir alternatif haline doniistiirmustiir
(Kabasakal ve Solak, 2009: 28).

3. Kalkinma

Kalkinma kavrami akla ilk olarak geldiginde sadece bir ekonomik kavrammuis gibi
diisiiniilse de aslinda bu kavram sadece ekonomik sinirlar c¢ercevesinde
degerlendirilemeyecek kadar genis bir kavramdir. Bu dogrultuda kalkinma, bir
tilkede iiretim ve fert bagina diigsen gelirin arttirilmasinin yani sira, sosyal ve kiiltiirel
yapmin iyilestirilip  gelistirilmesini de kapsayan bir kavram olarak
degerlendirilebilir. Dolayisiyla kalkinma siirecinin, ulusal gelir ve iretim
seviyesinin yiikseltilmesinin amaglarinin yaninda, bir {ilkedeki bircok sosyal ve
iktisadi yapilarin ve kurumlarin yeniden tanzim edilmesini kapsayan daha genis
yonlii bir kavram olarak ele alinmasi gerekmektedir (Yayli, 2012: 153-154).

Ikinci diinya savasinin ardindan yasanan gelismeler ve bagimsizliklarini ilan eden
bir¢ok iilke gec¢ kaldiklar1 sanayilesme siirecine hiz vermislerdir. Bu zamanlarda
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sanayilesmenin kalkinmanin en 6nemli itici gii¢lerinden biri olarak kabul edilmesi
kalkinma i¢in gelistirilen fikirlerin sanayilesme kokenli olarak gelismesine zemin
hazirlamistir. Oysa kalkinmanin igeriginde iktisadi gelisme, sosyal ve kiiltiir
gelisim, ulasim, kentlesme, egitim, saglik, tarim, altyapi, ve bu konularla ilintili
biitiin gelisim ve degisimlerin birlikte ele alinmas1 gerekmektedir (Tiras, 2012: 59).
Nihayetinde Birlesmis Milletler Kalkinma Programi (UNDP), refah 6lgmede
sadece gelirin kullanilmasinin yeterli olmadigini ve bu nedenle 1990 yilinda, temel
olarak beseri kalkinmanin bir gostergesi olarak GSYIH kullanimmna alternatif
olarak bir ‘“‘Insani Gelisme Endeksi (HDI)’’ gelistirmistir. Bu endeks esit agirliklara
sahip gelir, saglik (uzun omiir) ve egitim (okuryazarlik) gibi ii¢ ana bilesenden
olusmakta ve bu endeks giintimiizde kalkinma gostergesi olarak kabul edilmektedir
(Baliamoune-Lutz, 2004: 4).

4. Literatiir incelemesi

Insanlarin, hammaddelerin, nihai mal ve hizmetlerin ve benzer bircok canli ile
cansiz varliklarin tasinma ve nakliyesinde ulastirma hizmetleri biiyiik bir 6neme
sahipken, bu durum kalkinmanin en onemli itici giiclerinden bir tanesidir.
Dolayisiyla bir iilkenin kalkinmasina katki saglayan en 6nemli konularin basinda
ulastirma hizmetleri gelmektedir. Ulastirma hizmetleri ile kalkinma arasindaki
iligkileri ele alan ¢alismalara yonelik olarak yapilan literatiir tarama ve incelemeleri
sonucunda gerek Tiirkiye’yi gerekse de diger iilkeleri bu konuda ele alan ¢alisma
sayisinin sinirli sayida oldugu gozlemlenmistir. Literatlirde yer alan bu ¢alismalar
ile bu g¢aligmalarin ulastiklart sonuglar asagida kisaca verildikten sonra bu
calismalarin detayl1 6zetleri Tablo 1°de verilmistir.

Literatiirde karayolu ve demiryolu ulastirma hizmetleri ile kalkinma arasindaki
iligkileri bolgesel bazli ele alan ¢alismalar igerisinde Wilson vd.,(1986) tarafindan
yapilan caligmada otoyol yatirimi ile bdlgesel kalkinma arasinda zayif bir iligki
oldugu soncuna ulasilirken; Eberts (1990), Duffy-Deno ve Eberts (1991), Aytag
vd., (2007), Demirtas ve Aksel (2018) ve Telli (2020) tarafindan yapilan
caligmalarda bolgesel kalkinma ile ulagim altyapisi arasinda 6nemli bir bagin
oldugu sonucuna ulasilmistir. Ayrica bu ¢alismalarda kamu altyapisinin bolgesel
kalkinma ftizerindeki etkisinin, yatirim tiirline ve bdlgenin ekonomik kosullarina
bagli oldugu gézlemlenmistir.

Karayolu ve demiryolu ulagtirma hizmetleri ile kalkinma arasindaki iligkileri tilke
bazli ele alan c¢aligmalar icerisinde; Cain (1997), Akarabulut (1997), Fei (2012),
Maparu ve Mazumder (2017), Kara ve Cigerlioglu (2018), Macit (2020) ve Dingel
(2021) tarafinda yapilan ¢alismalarda demiryolu, karayolu, diger ulasim ve altyap1
yatirimlar ile kalkinma arasinda siki ve anlamli iligkilerin oldugu sonuglarina
ulagilmistir. Ayrica bir {ilkede yetersiz ulagim sistemiyle kalkinmanin miimkiin
olmadig1 gozlemlenmistir.

Son olarak karayolu ve demiryolu ulastirma hizmetleri ile kalkinma arasindaki
iligkileri lilke grubu ve genel olarak ele alan ¢aligmalar icerisinde; Aschauer (1990),
Berechman (1994), Saat¢ioglu veKaraca (2011), Bayraktutan (1992), Erdogan
(2016), Kabaklarli vd., (2018) ve Harputlu-Shah (2021) tarafinda yapilan
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Tablo 1: Genis Literatiir Ozeti

Ulke .
Yazar (Donem) Y ontem Sonug
Wilson vd., Kgnada Regresyon Otoyol yatirimi .1le.l.)ollgesel {(alkmm.a
(1986) (Bolgesel) Analizi arasinda zayif bir iligki oldugu tespit
1951-1982 edilmistir.
( $
Kamu altyapisiin  bolgesel kalkinma
tizerindeki olumlu/olumsuz etkilerinin
40 Bolge Karsilagtirma vzt o o . .
Eberts (1990) . . ._. | yatirimlarm tiirline ve bolgenin ekonomik
(1955-1985) | ve Veri Analizi kosullarma bagli oldugu sonucuna
ulasilmistir.
Duffy-Deno | 28 Metropol En Kiigiik Kamu altyapt yatiimlari  bolgesel
ve Eberts Bolge Kareler ekonomik kalkinmay1 tesvik etmek igin
(1991) (1980-1984) Y 6ntemi 6nemli bir bilesendir.
Yiiksek kaliteli bir karayolu kapasitesi
ulasim hizmetlerini genisletir ve bu
48 Ulke sekilde 6zel sermayenin marjinal tiriiniini
Aschauer (1960 — OLS & WLS | artirir.  Sermayenin yiliksek marjinal
(1990) 1985) Analizi riint, fiziksel sermayeye ve daha yiiksek
yatinmlara katki saglarken, iktisadi
biliylime orami {izerinde olumlu bir etki
yaratir.
Ulasim altyapis1 yatirnmlar1 ile bolgesel
Berechman Genel (-) | Denge Modeli | ekonomik biiyiime arasinda olumlu
(1994) o
iligkilere rastlanmigtir.
Karayolu, demiryolu ve otoyollar gibi
fiziki altyap:r yatirimlart hem dogrudan
ABD hem de dolayli etkilere sahiptir. Bu
Cain (1997) (1902-1970) Veri Analizi | baglamda fiziki kamu altyap1 yatirimi ile
ekonomik kalkinma arasinda bir iliskinin
oldugu sonucuna ulagilmistir.
Veri Analizi Ulastgmg 11@ her 'Eurlu g?llsme ?r351ndg
Akarabulut Tiirkiye () & Grafiksel siki bir iligki olduguna gore bir tilkedeki
(1997) Y Analiz yetersiz bir ulagtirma sistemi ile kalkinma
miimkiin degildir.
.1 Dogu Karadeniz Bolgesindeki yetersiz
Aytag vd, T.l.l rkiye Durum Analizi | ulasim altyapisi, bolgenin kalkinmasini
(2007) (Bolgesel) 2 Lo
olumsuz yonde etkilemistir.

. - Ulastirma altyapisinin iktisadi biliyiime ve
Saalté;loglu ve >1 Ulke Panel Veri kalkinma siireci agisindan gelismekte
araca (1990— . . N >

Analizi olan {ilkelerde daha o6nemli bir rol
(2011) 2009) 9 g
oynadig1 tespit edilmistir.
Karayolu tasimaciligt ile  bolgesel
. . ._. | ekonomik ve sosyal kalkinma arasinda
Fei (2012) Cin(-) | DuumAnalizi | 0l ve  karsibkh bir iliski ve
adaptasyon vardir.
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Kalkinma ve altyapt arasindaki yakin
iliski uzun vadeli ekonomi ve kalkinma

Bayraktutan po}ii.tilfalarlrll)dal straltejikk l‘pir'f Oneme
-_. | sahiptir. olayisiyla alitati veya
(1992) Genel () Durum Analizi kantitatif olsun, fiziki ve beseri altyap1
kalkinma politikasinin ¢ok o6nemli bir
aracidir.
.. Ulagimda digsal faktorler iktisadi yonden
Gelismis N . . e e
Erdogan Ulkeler ve N dogru . bir  sekilde ygnetlldlglnde
o Durum Analizi | ekonomik kalkinmaya hizmet eden
(2016) Tiirkiye - . . . .
(Genel) 013e1f111 bl}rer fonksiyon  haline
doniismektedirler.
Maparu ve o Esbiitiinlesme D'egiislfenler arasinda esbﬁﬁinlesme
Mazumder Hindistan ve iliskisine rastlanmistir. Ayrica ekonomik
(2017) (1990-2011) Nedensellik | kalkinmadan ulastirma altyapisina dogru
Analizi bir nedensellik iliskisi bulunmustur.
Kara ve . Uzun VadeQe ”l."ii.rki}./e’.nin. ulastlrmg
Cigerlioglu Tiirkiye Esbiitiin!e_sme altyapisindaki degisim iktisadi bliyiimeyi
(2018) (1988-2015) Analizi pozitif ve istatistiki agidan anlamli yonde
etkiledigi tespit edilmistir.
Tiirkiye _ _ Ulastirma ve egitime yapilan yatirimlar
Demirtas ve (Bolgesel) Sabit Etkiler | bolgesel — kalkinmayr  diger  kamu
Aksel (2018) (200 4%2010) Modeli yatirimlarina gore daha fazla
etkilemektedir.
Ulastirma altyapisina yapilan
Panel harcamalarla iktisadi biiylime arasinda
Kabaklarli 17 OECD Esbiitiinlesme pozitif ve istatistiki a¢idan anlamli bir
vd., (2018) | (1995-2015) g Analizis iligkiye rastlanmistir. Dolayisiyla kamu
sektorli altyapryr ekonomik kalkinmada
katalizor olarak degerlendirmelidir.
Karayolu yik tasimaciligimin iktisadi
Macit (2020) Tiirkiye Regresyon biiylime ile toplam ticaret hacmi iizerinde
(1988-2018) Analizi pozitif yonli bir etki olusturdugu
sonucuna varilmstir.
Calismada ulasim altyapr yatirnmlarinda
. orneklemi  olusturan  bolgeler ile
Tiirkiye . kalkinmanin 6nemli gostergelerinden bir
Telli (2020) | (Bolgesel) | Veri Incelemesi . . 18 gelerinden b1
olan insani gelisim endeksi (IGE)
(2013-2018) des . i
egerleri arasinda anlamli ve pozitif
yonlii bir iligkiye rastlanmigtir.
Demiryolunun 19. yiizyilldan itibaren
bireylerin ve toplumlarin modernlesme ve
Harputlu- Genel () Durum Analizi kalkinma siirecine son derece Onemli
Shah (2021) katkilarda bulundugu ve giinliik yasantiy1
biiyiik Olciide kolaylastirdigi
goriilmektedir
. o Esbiitiinlesme | Karayolu ve demiryolu yiik tasimacilig
Dingel Tiirkiye ve Nedensellik | ile sanayi iiretimi arasinda ¢ok kuvvetli
(2021) (1986-2019) s Co
Analizi bir iligkiye ulagilmistir.
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caligmalarda da demiryolu, karayolu, diger ulagim ve altyapr yatirimlan ile
kalkinma arasinda yakin bir iliski oldugu ve uzun vadeli ekonomi ve kalkinma
politikalarinda ulagtirma hizmetlerinin stratejik bir 6neme sahip oldugu yoniinde
sonuclara ulagilmistir.

Nihayetinde literatiirde bu konuya yonelik olarak yapilan bélgesel, tilke, iilke grubu
ve genel bazli ¢alismalarda ulasilan sonuglarin ¢ogu; demiryolu, karayolu, diger
ulasim ve altyapr yatinmlar1 ile kalkinma arasinda siki bir iliskinin oldugu
yoniindedir. Bu dogrultuda literatiirde kalkinma ve ulastirma hizmetleri arasindaki
iliskileri ele alan ¢alismalarin genis 6zeti yukarida gosterilen Tablo 1°de verilmistir.

5. Veri Seti ve Ekonometrik Yéntem

Bu c¢aligmanin zaman serisi analizinde Tiirkiye’nin 1990 ile 2019 yillar arasindaki
donemi kapsayan yillik degiskenler kullanilmistir. Analiz déneminin bu yillar
arasinda secilmesinin temel nedeni, degiskenler arasinda ortak veri donemi
olusturma gayesi ve kalkinmadan kaynakli ortak veri kisitlamasidir. Ayrica verileri
arasinda homojenlik saglanmasi agisindan analizde kullanilan degiskenlerin dogal
logaritmas1 alinmistir. Bu baglamda analizde kullanilan degiskenler, bu
degiskenlerin agiklamalar1 ve temin edildikleri kaynaklar asagidaki Tablo 2’de
verilmigtir.

Tablo 2: Degiskenler ve Kaynak

Degiskenler Degisken Agiklamasi Kaynak
Inklk Insani Gelisim Endeksi (IGE) Blrleslr)? ;Z?;[illezﬁlr\llég{ fnma
Indyl Demiryolu ile yolcu tagima Tiirkiye Istajt'i.stik Kurumu
hizmeti (Milyon Kisi) (TUIK)
Indyk Demir}{olu il_e yiik tagima Tiirkiye Istajt'i.stik Kurumu
hizmeti (Ton) (TUIK)
Inkyl Kar.ayolu‘ ile yolcu ta‘sl.ma Karayollar1 Genel Miidiirligi
hizmeti (Milyon Kisi)
Karayolu ile yiik tasima hizmeti | Karayollar1 Genel Miidiirligi
Inkyk (Ton)

Bu calismada yontem olarak zaman serisi analiz yontemi kullanilmistir. Bu
dogrultuda analizin birinci asamasinda degiskenlerin korelasyon matrisi
olusturulmustur. Ardindan degiskenlerin birim kok igerip icermediklerini test
etmek i¢in degiskenlere Arttirilmis Dickey-Fuller (ADF) ve Philips-Perron (PP)
birim kok testleri uygulanmistir. Birim kok testlerinin ardindan degiskenler igin
uygun gecikme uzunlugu sayisi tespit edilmistir. Analizin son asamasinda ise tespit
edilen uygun gecikme uzunlugu sayisi ile en iist diizeydeki duraganlik derecesi
dogrultusunda tahmin edilen Gecikmesi Arttirilmis Vektdr Otoregresif (VAR)
modeli tizerinden degiskenlere Toda-Yamamoto nedensellik testi uygulanmistir.
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6. Ampirik Bulgular

Bu c¢alismada yapilan zaman serisi analizinin ilk asamasini degiskenlerin
korelasyon matrisi olusturulmaktadir. Dolayisiyla degiskenler igin olusturulan
korelasyon matrisi asagidaki Tablo 3’te verilmistir.

Tablo 3: Korelasyon Matrisi

InkIk Indyl Indyk Inkyl Inkyk
InkIk 1
Indyl 0.265 1
Indyk 0.534 0.482 1
Inkyl 0.615 0.511 0.956 1
Inkyk 0.608 0.180 0.841 0.912 1

Tablo 3’te verilen korelasyon matrisi incelendiginde tiim degiskenler arasinda
pozitif yonlii bir korelasyon iligskisinin oldugu goriilmektedir. Korelasyon
matrisinden sonra degiskenlerin birim kok testlerine gegilmistir.

Bir zaman serisi analizinde kullanilacak degiskenlerin birim kok icermemeleri yani
duragan bir yapiya sahip olmalar1 gerekmektedir (Aytekin ve Kaya, 2022: 151).
Aksi takdirde yapilacak bir zaman serisi analizinde genelleme yapilamayacagi gibi
bu tiir degiskenlerle olusturulan regresyon modellerinin sahte ya da anlamli
olmayacagini soylemek gerekir. Ayrica birim kok testleri bir zaman serisi
analizinde kullanilacak analiz modelinin se¢imine karar vermede biiyiik bir 6neme
sahiptiler. Bu nedenle birim kok testleri, zaman serisi analizleri i¢in ¢ok 6nemli bir
asamadir (Aytekin ve Aksoy, 2021: 543-544). Dolayisiyla bu ¢alismada kullanilan
degiskenlerin birim kok test sinamalari Dickey ve Fuller (1981) tarafindan
gelistirilen Arttirilmis Dickey-Fuller (ADF) ile Philips ve Perron (1988) tarafindan
gelistirilen Philips-Perron (PP) birim kok testleri araciligiyla yapilmistir. Ulagilan
birim kok test sonuglar1 asagidaki Tablo 4’te verilmistir.

Tablo 4’te verilen birim kdk testlerinin sonuglari incelendiginde, ADF ve PP birim
kok testlerinin hem sabitli hem de sabitli-trendli modellerine gore sadece kalkinma
degiskenin diizeyde duragan yani I(0) oldugu anlasilmaktadir. Diger dort
degiskenin ise ADF ile PP birim kok testlerinin hem sabitli hem de sabitli-trendli
modellerine gore birinci farkta duragan yani I(1) olduklari anlagilmistir. Dolayisiyla
yapilan ADF ve PP birim kok testlerinin sonucunda analize dahil edilen
degiskenlerin  farkli  mertebelerde  duragan olduklar1  gdzlemlenmistir.
Degiskenlerin farkli mertebelerde duragan olmasi ise analizde yeni nesil Toda-
Yamamoto nedensellik testinin kullanilmasinda herhangi bir sakinca olmadigini
gostermektedir. Bu nedenle bu ¢alismanin analizinde Toda-Yamamoto nedensellik
testi tercih edilmistir.
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Tablo 4: Birim Kok Test Sonuclari

ADF PP
. Sabitli . Sabitli
Seviye Degisken Sabit Trendli Sabit Trendli
Adi t-Istatistigi | t-Istatistigi | t-Istatistigi | t-Istatistigi
(Olasilik) | (Olasilik) | (Olasilik) | (Olasilik)
Inklk -3.238 -4.807 -3.206 -4.822
(0.027)* (0.003)* | (0.029)* (0.003)*
Indyl -0.193 -0.012 -0.130 -1.449
(0.967) (0.994) (0.962) (1.000)
Indyk -0.329 -2.480 -0.055 -2.480
Diizey Deger (0.908) (0.334) (0.956) (0.334)
Inkyl -0.443 -1.472 -0.435 -1.604
(0.981) (0.816) (0.981) (0.766)
Inkyk -2.139 -5.530 -2.295 -2.004
(0.232) (0.000)* (0.180) (0.574)
Alndyl -4.043 -5.762 -4.043 -8.198
(0.004)* (0.000)* | (0.004)* | (0.000)*
Alndyk -6.248 -6.277 -6.568 -7.074
(0.000)* (0.000)* (0.000)* (0.000)*
P -5.263 -5.196 -5.262 -5.198
Birinci Fark | - Alnkyl | 0 600y« | (0.001)* | (0.000)* | (0.001)*
Alnkyk -2.788 -6.080 -5.391 -5.981
(0.073)*** | (0.000)* (0.000)* (0.000)*

Not: *, ** ve *** girayla %1, %5 ve %10 O6nem seviyesinde istatistiki agidan anlamlilig1 ifade

ederken, A simgesi fark islemcisini ifade etmektedir.

Tahmin edilecek VAR modelleri i¢in dncelikle uygun gecikme uzunlugu sayisinin
belirlenmesi gerekmektedir (Mert ve Caglar, 2019: 222-224). Bu ¢alismada da
kullanilan Toda-Yamamoto nedensellik testi, gecikmesi arttirillmis VAR modeli
tizerinden uygulandig i¢in Oncelikle degiskenler i¢in uygun bir gecikme uzunlugu
sayis1 belirlenmistir (Aytekin, 2021: 45). Dolayistyla uygun gecikme uzunlugunu
belirlemek iizere yapilan testin sonuglar1 asagidaki Tablo 5’te verilmistir.

Tablo 5: Gecikme Uzunlugu Sayisinin Belirlenmesi

Gecikme Bilgi Kriterleri
Sayis1 LogL LR FPE AlIC SC HQ
0 132.4358 NA 5.47e -9.441 -9.199 -9.368
1 230.526 | 152.585* 2.53e -14.854 | -13.414* | -14.426
2 252.268 25.768 3.99e-13 | -14.612 -11.973 -13.827
3 294.555 34.456 2.10e* | -15.893* | -12.053 -14.751*

Not: LR: Likelihood-Ratio, FPE: Final Prediction Error, AIC: Akaike, SC: Schwarz ve HQ: Hannan-
Quinn bilgi kriterlerini ifade etmektedir. *: Uygun gecikme uzunlugu sayisini gosterir.

Tablo 5’te yer alan sonuglardan hareketle analiz i¢in Final Prediction Error (FPE),
Akaike (AIC) ve Hannan-Quinn (HQ) bilgi kriterleri g6z dniinde bulundurularak
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en uygun gecikme uzunlugu sayisinin ii¢ olarak secilmesine karar verilmistir.
Uygun gecikme uzunlugunun ii¢ olarak secilmesinin temel nedeni ise bu gecikme
sayisiyla tahmin edilen modelde istikrar kosulunun saglandigi, modelde
otokorelsyon sorununun olmadigi ve modelin normal dagilama uydugunun
gbzlemlenmesindendir (bakiniz; Ek 1, Ek 2 ve Ek 3). Uygun gecikme uzunlugu
belirlendikten sonra Toda-Yamamoto nedensellik testine gegilmistir.

Toda-Yamamoto nedensellik testi degiskenler arasindaki nedensellik iliskisini ve
bu iligkinin yoniin belirlemek i¢in Toda ve Yamamoto tarafindan 1995 yilinda
gelistirilmistir. Bu test gecikmesi arttirilmis VAR modeli tlizerinden degiskenlere
uygulanmaktadir. Toda-Yamamoto nedensellik testinin diger nedensellik testlerine
gore iki avantaji bulunmaktadir. Bunlardan birincisi analizde kullanilan
degiskenlerin farkli seviyelerde duragan olmalari durumunda bile bu testin
uygulanabilir olmasidir. Ikincisi ise degiskenler arasinda esbiitiinlesme iliskisinin
tespit edilmesi 6n kosuluna ihtiya¢ duyulmamasidir. Dolayisiyla bu testin ilk
basamaginda degiskenlerin en st diizeyde duragan olduklari ve dmax Olarak
adlandirilan deger belirlenir. dmax degeri belirlendikten sonra ise degiskenler igin
uygun gecikme uzunlugu sayisi belirlenir ve bu say1 k ile ifade edilir. Ugiincii
asamada belirlenen dmax ile k degerleri toplanarak gecikmesi arttirilmis VAR
modeli tahmin edilir. Son asamada ise arttirllmis VAR modeli {izerinden
degiskenlere Toda-Yamamoto nedensellik testi uygulanir. Ornegin X ve Y gibi iki
degisken olsun. Bu iki degisken icin Toda-Yamamoto nedensellik testi asagida
verilen Denklem 1 ve Denklem 2°de ki gibi modellenmektedir (Toda ve Yamamoto,
1995: 226-247):

Xe=p+ ijdmax a; X + ijdmax a Ye-i t+ & 1)
Yi=p+ Zk+dmax f1Yeoi + Zk+dmax P2 Xi—i + & (2)

Bu ¢alismada Toda-Yamamoto nedensellik testi i¢in ilk etapta gerekli olan ve birim
kok testlerinin en tist diizeydeki duraganlik derecelerine gore belirlenen dmax sayist
1 olarak tespit edilmistir. Daha sonra bilgi kriterleri dogrultusunda belirlenen ve k
ile ifade edilen uygun gecikme uzunlugu sayisi ise 3 olarak belirlenmistir. Bu
sayilarin belirlenmesinin ardindan bu iki say1 toplanip (dmaxtk=1+3=4) gecikme
uzunlugu arttirilmis VAR modeli elde edilmistir. VAR modeli elde edildikten sonra
bu model iizerinden degiskenlere Toda-Yamamoto nedensellik testi uygulanmustir.
Bu baglamda analize dahil edilen degiskenler icin modellenen Toda-Yamamoto
nedensellik denklemleri ile elde edilen bulgular tablosu asagida verilmistir.

Model 1:

InKIk=p+ Y K43max g Inklk,_+Y¥8M% g, Indyl,_+¥58M% g Indyk,_;+
k+dmax g, Inkyl,_; + Y5XM% g  Inkyk,_; + &

Model 2:

Indylt—u+2k+dmax ﬁl lndylt l+2k+dmax 32 lnklkt L+Zk+dmaxﬁ lndykt_[+
YIZmE By Inkyl,_; + LIH™ B Inkyk,_; + &
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Zk+dmax 14 lnkylt ;

ykramax i1 Indyk,_; + YXEIM [T Inkyk,_; + &

Zk+dmax ¢4 lndykt ;

Model 3:
Indyk=p+Y K43max 3 Indyk,_;+YkF4max ) Inklk,_i+YKr4max ) Indyl,_;+

Zk+dmax A5 lnkykt_l + Et

Model 4:
Inkyl=p+Y K3 3max 1 Inkyl, _;+¥ ¥ 4M [, Inklle,_+Y £r4max 1. Indyl,_;+

Model 5:

Inkyke=p+ X157 &y Inkyk,_ i+ XI5 &y Inklke_ i+ 2[5 b3 Indyl,
Zk+dmax $s Inkyl,; + &

Tablo 6: Toda-Yamamoto Nedensellik Testi Sonuglari

Model 1 Bagimli Degisken: Inklk
Dlzgil 11(1; illlze . Omaxtk=4 | y?degeri | P degeri Karar Sonug
Indyl 4 9.542 0.023 Ho: Red Indyl => Inklk
Indyk 4 9.485 0.023 Ho: Red Indyk => Inklk
Inkyl 4 13.411 0.004 Ho: Red Inkyl => Inklk
Inkyk 4 9.765 0.021 Ho: Red Inkyk => Inklk
All 4 27.071 0.007 Ho: Red All => Inklk
Model 2 Bagiml Degisken: Indyl
Dlzgigsl 11(1; illlze | Omactk=4 y? degeri | P degeri Karar Sonug
Inklk 4 0.939 0.816 Ho: Kabul Inklk #> Indyl
Indyk 4 2.222 0527 | Ho.Kabul | Indyk > Indyl
Inkyl 4 1.931 0587 | Ho. Kabul | Inkyl £ Indyl
Inkyk 4 3.016 0.389 Ho: Kabul Inkyk #> Indyl
All 4 7.871 0.795 Ho: Kabul All £ Indyl
Model 3 Bagimli Degisken: Indyk
DE;’; 11(1; illze . Omaxtk=4 | y?degeri | P degeri Karar Sonug
Inklk 4 2.169 0.537 Ho: Kabul Inklk #> Indyk
Indyl 4 1.536 0.673 Ho: Kabul Indyl £ Indyk
Inky 4 1.221 0.747 | Ho Kabul | Inkyl #> Indyk
Inkyk 4 2.743 0.433 | Ho: Kabul | Inkyk > Indyk
All 4 8.476 0.747 Ho: Kabul All £ Indyk
Model 4 Bagimli Degisken: Inkyl
D]igig;i illlze . Omaxtk=4 x? degeri | P degeri Karar Sonug
Inklk 4 14.926 0.002 Ho: Red Inklk => Inkyl
Indyl 4 2.457 0.483 | Ho Kabul | Lndyl # Inkyl
Indyk 4 2.180 0536 | Ho Kabul | Indyk # Inkyl
Inkyk 4 7.207 0.066 Ho. Kabul | Inkyk #> Inkyl
All 4 20.136 0.064 Ho:. Kabul All £> Inkyl
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Model 5 Bagimli Degisken: Inkyk
D]z);;sl 11(1; sr’lllze . Omaxtk=4 y? degeri | P degeri Karar Sonug
Inklk 4 23.977 0.000 Ho: Red Inklk => Inkyk
Indyl 4 8.919 0.030 Ho: Red Indyl => Inkyk
Indyk 4 9.094 0.028 Ho: Red Indyk => Inkyk
Inkyl 4 6.247 0.100 Ho. Kabul | Inkyl #> Inkyk
All 4 40.101 0.000 Ho: Red All => Inkyiik

Not: => Isareti Granger nedenidir; #> Isareti ise Granger nedeni degildir.

Tablo 6’da verilen Toda-Yamamoto nedensellik testi sonuglarindan Model 1 igin
olusturulan denklemde, kalkinma bagimli degisken olarak ele alinirken, diger 4
degisken ise bagimsiz degisken olarak ele alinmistir. Bu baglamda Model 1 i¢in
yapilan nedensellik testi sonucunda Tiirkiye’de demiryolu yolcu, demiryolu yiik,
karayolu yolcu ve karayolu yiik tasimaciligindan kalkinmaya dogru bir nedensellik
iliskisinin oldugu sonucuna ulasilmistir. Ozetleyecek olursak, Tiirkiye’de kara ve
demiryolu ulagtirma hizmetlerinden kalkinmaya dogru bir nedensellik iliskisinin
oldugu tespit edilmistir.

Tablo 6’da verilen Toda-Yamamoto nedensellik testi sonug¢larindan Model 2 igin
olusturulan denklemde, demiryolu yolcu tagimaciligi bagimli degisken olarak ele
alinirken, diger 4 degisken ise bagimsiz degisken olarak ele alinmistir. Bu baglamda
Model 2 igin yapilan nedensellik testi sonucunda Tirkiye’de kalkinmadan,
demiryolu yiik, karayolu yolcu ve karayolu yiik tasimaciligindan demiryolu yolcu
tagimaciligina dogru bir nedensellik iliskisine rastlanmamistir.

Tablo 6’da verilen Toda-Yamamoto nedensellik testi sonug¢larindan Model 3 igin
olusturulan denklemde, demiryolu yiik tasimaciligi bagimli degisken olarak ele
alinirken, diger 4 degisken ise bagimsiz degisken olarak ele alinmigtir. Bu baglamda
Model 3 igin yapilan nedensellik testi sonucunda Tiirkiye’de kalkinmadan,
demiryolu yolcu, karayolu yolcu ve karayolu yiik tasimaciligindan demiryolu yiik
tasimaciligina dogru bir nedensellik iliskisine rastlanmamistir.

Tablo 6’da verilen Toda-Yamamoto nedensellik testi sonuglarindan Model 4 i¢in
olusturulan denklemde, karayolu yolcu tasimaciligi bagimli degisken olarak ele
alimirken, diger 4 degisken ise bagimsiz degiskenler olarak ele alinmistir. Bu
baglamda Model 4 i¢in yapilan nedensellik testi sonucunda Tiirkiye’de %35 6nem
seviyesinde kalkinmadan karayolu yolcu tasimacilifina dogru bir nedensellik
iliskisine rastlanirken, karayolu yiik tasimaciligindan karayolu yolcu tagimaciligina
dogru %10 6nem seviyesinde bir nedensellik iliskisine rastlanmigtir. Son olarak
Tirkiye’de demiryolu yolcu tasimaciligiyla demiryolu yiik tasimaciligindan
karayolu yolcu tasimaciligina dogru bir nedensellik iliskisine rastlanmamustir.

Son olarak Tablo 6’da verilen Toda-Yamamoto nedensellik testi sonug¢larindan
Model 5 i¢in olusturulan denklemde, karayolu yiik tasimaciligi bagimli degisken
olarak ele alinirken, diger 4 degisken ise bagimsiz degisken olarak ele alinmistir.
Bu baglamda Model 5 ic¢in yapilan nedensellik testi sonucunda Tiirkiye’de
kalkinmadan, demiryolu yolcu tasimaciligindan ve demiryolu yiik tasimaciligindan
karayolu yiik tagimacilifina dogru bir nedensellik iliskisinin oldugu sonucuna
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ulagilmistir. Karayolu yolcu tasimaciligina karayolu yiik tasimaciligina dogru ise
bir nedensellik iliskisine rastlanmamustir.

Elde edilen nedensellik iliskisi sonuglariin 6zeti niteliginde olan sekilsel formdaki
gosterim asagida verilen Sekil 1’°de ki gibidir.

Karayolu Yolcu * Karayolu Yiik

Tasima | KalKINMA | | Tasima

Demiryolu Yolcu Demiryolu Yiik
Tasima Tasima

Sekil 1: Nedensellik iliskisi Test Sonuglarmin Sekilsel Ozeti

Not: Sekil 1°de yer alan ve ¢ift yonii gosteren oklar degiskenler arasindaki ¢ift yonlii nedensellik
iligkisini, tek yonlii oklar ise degiskenler arasindaki tek yonlii nedensellik iliskisini ve bu iliskininde
ok yoniine dogru oldugunu gdstermektedir.

7. Sonu¢ ve Tartisma

Yapilan bu caligmanin sonucunda, Tiirkiye’de 1990 ile 2019 yillar1 arasinda
karayolu ulastirma hizmetleri ile kalkinma arasinda ¢ift yonlii nedensellik iligkisine
rastlanirken, demiryolu ulastirma hizmetlerinden kalkinmaya dogru ise tek yonlii
bir nedensellik iliskisine rastlanmistir. Ayrica demiryolu ulastirma hizmetlerinden
karayolu yiik tasima hizmetlerine dogru tek yonlii bir nedensellik iligkisine
rastlanirken, karayolu yiik tasima hizmetlerinden karayolu yolcu tagima
hizmetlerine dogruda tek yonlii bir nedensellik iligkisine rastlanmistir.

Bu siirecte 6zellikle karayolu ulagtirma hizmetleri ile kalkinma arasinda ¢ift yonlii
bir nedensellik iligkisine rastlanmasi, Tiirkiye’de karayolu ulastirma hizmetleri ile
kalkinma arasinda siki bir bagin oldugunu adeta ispatlar niteliktedir. Karayolu
ulagimi ile kalkinma arasindaki bu sik1 nedensellik iligkisinin temel nedenleri; en
cok tercih edilen tasimacilik hizmetlerinden birinin karayolu ulagimi olmasi,
Tirkiye’de ulasilmasi zor engebeli bazi yer ve bolgelere ancak karayoluyla
ulasilmasi, karayolu ulasiminin yolcu tasimaciliginda baslangi¢ noktalarindan varis
noktalarina, yiik tagimaciliginda ise liretim noktalarindan tiiketim noktalarina direkt
ulasim imkani1 sunmasi, tagima, kapasite ve giizergah se¢iminde esneklik payina
sahip olmasi ve benzer diger nedenler seklinde siralanabilir. Dolayistyla karayolu
ulagiminin bu nitelikleri kalkinma i¢in olmazsa olmaz nitelikler iken kalkinma da
bu niteliklerin iyilesip gelismesinde 6nemli bir paya sahiptir.

Tiirkiye’de karayolu ulastirma hizmetlerinin kalkinmaya katki sundugu kadar
demiryolu ulastirma hizmetlerinin de kalkinma iizerinde ciddi bir pozitif etkisinin
oldugu analiz sonucglarindan anlagilmaktadir. Bu baglamda demiryolu ulastirma
hizmetlerinin agir hammadde ile nihai mal ve hizmetlerinin daha giivenli, ucuz ve
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hizli bir sekilde tasinma imkanini sunmasi, demiryolu ulagim aginin uluslararasi
pazar ulagim aglariyla entegre olmasi, trafik tikanikligina sebep olmamasi, daha az
giirtiltii ve gevre kirliligine neden olmasi, son zamanlarda gelistirilen yiiksek hizl
trenlerin sayesinde sehirlerarast ulasimda mesafelerin kisalmast ve demiryolu
ulagtirma hizmetleriyle ilgili diger olumlu gelismeler Tiirkiye’de kalkinma igin
ciddi bir itici gii¢ olusturmaktadir.

Calismanin analizinde ulasilan bir diger 6nemli sonu¢ demiryolu ulastirma
hizmetlerinden karayolu yiik tasimacilifina dogru bir nedensellik iliskisine
rastlanmasidir. Bu iliskinin bu yonlii olmasinin temel nedeni ise karayolu ulastirma
hizmetlerinin adeta demiryolu ulagtirma hizmetlerinin tamamlayicist niteliginde
olmasindan kaynaklanmaktadir. Soyle ki karayolu ulastirma hizmetlerinin
neredeyse her yere ulasabilme avantajina sahip olmasindan dolayr demiryolu
ulasgtirma hizmetlerinin sona erdigi noktadan baglayarak ulasimda eksik kalan
boliimleri tamamlayabilme 6zelligine sahip olmasi demiryolu ulagimi i¢in adeta bir
katalizor gorevi listlenmektedir.

Nihayetinde ulasilan sonuglardan da anlasildigi tizere, Tirkiye’de karayolu ve
demiryolu wulastirma hizmetlerinin kalkinma i¢in birer katalizér gorevi
tistlendikleri, ayni sekilde kalkinmanin da karayolu ve demiryolu ulastirma
hizmetleri i¢in onemli bir itici giic oldugu anlasilmaktadir. Ayrica bu siirecte
Tiirkiye’de karayolu yiik tagimaciliginin demiryolu ulastirma hizmetlerinin adeta
tamamlayicisi niteliginde oldugu da ulasilan 6nemli sonuglardan bir tanesidir.

Bu calismada elde edilen bulgu ve sonuglar ise literatiirde yer alan; Aschauer
(1990), Cain (1997), Akarabulut (1997), Aytag vd., (2007), Saatcioglu ve Karaca
(2011), Fei (2012), Bayraktutan (1992), Erdogan (2016), Maparu ve Mazumder
(2017), Kara ve Cigerlioglu (2018), Kabaklarl vd., (2018), Telli (2020) Harputlu-
Shah (2021) ve Dingel (2021) tarafindan yapilmis olan caligmalarin bulgu ve
sonuglarin1  destekler nitelikteyken; Wilson vd., (1986), tarafindan yapilan
calismada ulasilan bulgu ve sonuclar1 kismen desteklemektedir.

Son olarak bundan sonra yapilacak g¢alismalarda, bu g¢alismanin analizlerinde
kullanilan degiskenlere ilaveten analize; hava yolu ulastirma hizmetleri, denizyolu
ulastirma hizmetleri, iktisadi biiyiime, ihracat, ithalat, issizlik ve benzer
degiskenlerden biri veya birden fazlasi dahil edilerek bu ¢alisma genisletilebilir.
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Ekler

Ek 1: AR Karakteristik Polinom Birim Kok Cemberi ve Modiiller
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Ek 2: Otokorelasyon LM Testi
Lags LM-Stat Erob,
1 3209315 0.1553
2 26 87198 0.3623
3 22 03050 0.6340
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Ek 3: Normal Dagilim Testi

Component Skewness Chizsa, af Erab.
1 -0.8858987 3.540360 1 00599
2 -0.0455238 0.009327 1 09231
3 -0.526950 1.249544 1 02635
4 0.421503 0.799491 1 03712
5 0.219373 0.216560 1 06417
Joint 5.815282 5 0.3246
Component Kuriesis. Chizsa, df Prok.
1 4183593 1.576005 1 020932
2 2016753 1.087622 1 02970
3 2956166 0.002162 1 09629
4 2.716081 0.080680 1 0.7633
5 2982543 0.000343 1 09852
Joint 2756811 5 0.7374
Component Jarque-Bera di Prob.
1 5. 116364 2 0.0774
2 1.096950 2 0.5778
3 1.251706 2 053438
4 0.290170 2 056402
5 0.216903 2 0.8972
Joint 8572094 10 0.5731
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Tiirkiye’de iller Diizeyinde Ticari Acikhgin Gelir Uzerindeki
Etkisi

Tugba BERCINTURK!
Ozet

Bu ¢alismada ekonomik entegrasyonun gelir iizerindeki etkisi iller diizeyinde incelenmistir.
Bu etkinin incelenmesi amaciyla ekonomik entegrasyonun géstergesi olarak ticari agiklik,
il diizeyinde gelir i¢in ise kisi basina diisen GSYH artist kullanilmistir. Ticari agiklik illerde
ihracat ve ithalat toplamimin GSYH'ye oramt bigiminde hesaplanmistir. Tiirkiye 'nin 81
ilinin 2008-2020 yillarina ait veriler ile Uygulanabilir Genellestirilmis En Kiiciik Kareler
(UGEKK) tahmincisine gore yapilan analizlerde ticari agikligin kisi basina diisen gelir
artisint etkilemedigi goriilmiistiir. Ayrica gelir iizerinde muhtemel etkileri dikkate alinarak
modelde kontrol degiskenleri olarak egitim diizeyi ve tasarruf oram degiskenlerine yer
verilmigtir. Egitim diizeyi igin illerde 15 yayg iistii yiiksekokul veya fakiilte mezunu niifusun
toplam niifusa oram ve tasarruflar igin ise illerde bankalarda tutulan mevduatlarin il
gelirine oram dikkate alinmistir. Sonug olarak iller diizeyinde kisi basina diisen GSYH
artisi lizerinde egitim diizeyinin pozitif etkisinin oldugu, tasarruflarin ise istatistiksel olarak
anlamli bir etkisinin olmadig: bulgusuna ulasiimistir.

Anahtar Kelimeler: Ticari agiklik, Il diizeyinde gelir, Uygulanabilir Genellestirilmis En
Kiiciik Kareler, Tiirkiye
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The Impact of Trade Openness on Income at the Provincial Level
in Turkey

Abstract

This study investigates the effect of economic integration on income at the provincial level.
Trade openness and per capita GDP growth were used as indicators of economic
integration and income at the provincial level. Trade openness was calculated as the ratio
of the sum of exports and imports to GDP. In the analyses made according to the data of
Turkey's 81 provinces covering the years 2008-2020 and the Feasible Generalized Least
Squares (FGLS) estimator, it was seen that trade openness did not affect the income
growth. In addition, education level and savings rate are included as control variables in
the model. For the education level, the ratio of the population over the age of 15 graduated
from college or faculty to the provincial population, and for savings, the ratio of deposits
held in banks in the provinces to the provincial income were taken into account. As a result,
it was found that education level has a positive effect on GDP per capita growth, while
savings do not have a statistically significant effect.
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1. Giris

Ekonomik entegrasyonun iilkeler, bolgeler, iller diizeyinde bircok etkisi
bulunmakta; bahsi gecen etki, bu birimlerin yapisal ve ekonomik alanda uyum
saglama kabiliyetlerine gore sekillenmektedir.  Entegrasyondan, daha c¢ok
entegrasyonun sekillendiricileri olarak kabul edilebilecek gelismis iilkeler ve
cogunlugu bu iilkelerde kurulup sonrasinda diinyaya yayilan ¢ok uluslu sirketler
yararlanirken gelismekte olan tilkeler entegrasyona ayak uydurmadaki basarilarina
gore fayda elde etmektedir. Az gelismis tilkeler ise entegrasyonla ucuz hammadde
ya da isgiicii arayisinda olan sirketlere kaynak saglamakta ve bu tlkelerin
entegrasyondan bir yarar saglayip saglamadiklari belirsiz kalmaktadir (Andersen &
Babula, 2009).

Ekonomik entegrasyon, bir iilkenin genelinde biiyiimeye katki saglasa bile iller
diizeyinde illerin ulasim aglarina yakinligi, merkezi bir konumda olup olmamasi,
0zellikle hammadde ya da nitelikli isgiicii agisindan kaynak zenginligine sahip olup
olmamasi gibi nedenlerle bazi illerde gelir diizeyinin artmasina katkida bulunurken
bazi illerde ters yonde etki yapmaktadir (Cox, 1997; Stren, 2001).

Ekonomik entegrasyon temel olarak iki bilesenden olusmaktadir; ticari entegrasyon
ve finansal entegrasyon. Disa aciklik ya da ticari agiklik olarak da ifade edilebilecek
ticari entegrasyon llkelerin mal, hizmet, isgiicii; finansal aciklik olarak ifade
edilebilecek finansal entegrasyon ise sermaye hareketliligi anlaminda
entegrasyonudur (Ramanayake ve Lee, 2015; Sala-i-Martin, 2007; Thanh, Canh ve
Schinckus, 2019).

Sermaye agiklig1 ve ticari agiklik yerel ve ulusal diizeyde gelir lizerinde farkl
etkilere sahiptir. Calismada ticari iligkilerin gelir lizerindeki etkisinin goriilmesi
amaglanmaktadir. Bu nedenle sermaye acikligi kapsam dis1 birakilmistir. Ticari
acikligin gelir tizerindeki etkileri ulusal ve yerel diizeyde de farklilasabilmektedir.
Ticari agikligin etkisi, ulusal diizeyde iilkenin agikliktan yararlanma potansiyeline
ve avantajlarina sahip olup olmamasina ve bunlar1 kullanip kullanamamasina bagl
olarak degisirken yerel diizeyde, ulusal diizeyde olumlu olsa dahi, 6zellikle
dezavantajli konumda olan yerel birimlerde olumsuz olabilmektedir. Ticari
acikligin gelir iizerindeki etkisini ulusal diizeyde inceleyen c¢ok sayida ¢alisma
bulunmakta ancak bu c¢alismalarin sonuglari, incelenen o6rneklem ve ddénem,
kullanilan yontem gibi farkliliklarin da etkisiyle, degisiklik gdstermektedir. Yerel
diizeyde ise bu konuda az sayida ¢alisma bulunmakta olup Tiirkiye i¢in tiim iller1
kapsayan bir caligmaya da rastlanmamustir. Tirkiye’de iller diizeyinde ticari
acikligin gelir iizerindeki etkisinin olumsuz olmasi baz1 6nlemlerin alinmasini ve
ticari acikliktan yararlanmaya yonelik politikalar gelistirilmesini gerektirebilir.
Etkinin olumlu olmasi durumunda da bu etkiyi artiracak adimlar atilabilir.
Tiirkiye’de illerin birgogunun entegrasyon anlaminda dezavantajli konumda oldugu
diistiniilmekte dolayisiyla ticari agikligin il geliri tizerindeki etkisinin olumsuz
olmas1 beklenmektedir. Calismada bu noktadan hareketle ticari agiklikla Ol¢iilen
ekonomik entegrasyonun Tiirkiye’de iller diizeyinde kisi basi1 gelir tizerindeki etkisi
ekonometrik olarak incelenmektedir.
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Calismada ikinci boliimde ticari agiklik gelir iliskisinin kuramsal altyapisinin ve
ilgili ampirik ¢aligmalarin ele alindig literatiir, ticlincii boliimde Tiirkiye’de 81 ilin
2008-2020 verileri ile ticari aciklik yerel gelir iligkisinin incelendigi ve bulgularin
degerlendirildigi analiz ve dordiincii béliimde de sonug yer almaktadir.

2. Literatiir

Ulkeler arasindaki entegrasyon uzmanlasmanin artmasi, ulasabilecekleri pazarlarin
genislemesi sonucunda firmalarin 6lgek ekonomilerinden ve artan getirilerden daha
fazla yararlanabilmeleri, bilgi birikimini ve teknolojik kapasitenin artmasin
saglayacak bilgi, fikir ve teknolojinin tlilkeye girisini saglamasi, yerel iireticilerin
yabanci firmalarla rekabet etme baskisiyla karsilagmalart sonucunda etkinliklerinin
ve kaynak kullanimindaki verimliliklerinin artmasi, dogrudan yabanci yatirimlar
sayesinde sermaye ulasilabilirliginin artmasi, kurumlar, politikalar ve politik siirece
katkilar1 (6rnegin diger ililkelerdeki basarili uygulamalarin, deneme yanilma yoluna
gitmeye gerek kalmadan, alinmasi) gibi yollarla ekonominin biiylime orani
tizerinde etkili olmaktadir (Sala-i-Martin, 2007: 7-11). Bu dogrultuda ekonomik
entegrasyonun, ekonomik biiylimeyi olumlu etkilemesi beklenmekle birlikte uyum
maliyetleri ve dis soklara maruz kalma riski gibi baz1 zorluklar1 da beraberinde
getirmesi olasidir. Ekonomik entegrasyon sonucunda dis rekabetle karsilasan bazi
kesimler rekabet konusunda yetersiz kalmakta, ¢alisanlar is kaybi, ticretlerde diisiis
gibi etkenler sonucunda ortaya ¢ikabilecek issizlik, is giivencesinin olmamasi, gelir
kayb1 ve diizensiz gelir sorunlar1 ile karsilagmakta, iicretlerdeki ve goreli
fiyatlardaki degisiklik gelir dagilimindaki esitsizligi artirmakta, iilkeler digsal
soklara daha agik hale gelmektedir (BIS/DFID, 2011: 5-7).

Ekonomik entegrasyon ve ekonomik biiyiime iligskisinde benzer argiimanlar
yonetimin alt diizeyleri i¢in de ileri siiriilebilir. Ulasim ve iletisimdeki gelismeler
ve 1s siireclerindeki nitelik gereksiniminin azalmasi iiretimin uzak bdlgelere
tasinmasini saglayabilecek kosullar olarak ortaya c¢ikmaktadir (Cox, 1997: 1).
Ancak diinya piyasasi ile entegrasyon sonucu olusan rekabet ortaminda bazi
sehirlerin basaris1 digerlerinin basarisizligina hatta marjinallesmesine yol
acabilmektedir. Tiim sehirler daha biiyiik bir piyasa ile karsilagmanin zorluklari ile
bas edebilmelerini saglayacak kaynak ve kurumlara sahip olmadiklari i¢in kiiresel
rekabet belli bolgelerin (gelismis lilkelerde bile), iilkeleri olusturan ¢ogunlugun ya
da bir¢ok iilkenin diisilisiine yol agabilecektir (Stren, 2001).

Ticari agikligin biiyiime tlizerindeki etkisini inceleyen ampirik ¢aligmalarda farkli
orneklemler, farklt donemler ve farkli yontemlerle yapilan tahminlerde sonuglarin
da farklilastigi goriilmektedir. Calismalarda ticari agiklik geleneksel olarak ihracat
ve ithalat toplamiin GSYH’ye orani bigiminde hesaplanmaktadir. Disa agiklig1 bu
sekilde 6l¢en ¢alismalardan Utkulu ve Kahyaoglu (2005) 1990-2004 yillart arasinda
Tiirkiye’de; Yaprakli (2007) Tirkiye’de 1990-2006 yillar1 arasinda; Kaplan ve
Yaprakli (2014) 2002-2011 doneminde 48 orta gelirli iilkede; Zghidi ve Abida
(2014) Tunus, Fas ve Misir’dan olusan iic Kuzey Afrika iilkesinde 1980-2012
yillarinda; Keho (2017) Fildisi Sahili’nde 1965-2014 yillar1 arasinda; Kuscuoglu ve
Yilmaz (2020) 86 filke icin 1990-2017 yillar1 arasinda ticari agikligin ekonomik
bliylimeyi pozitif etkiledigi sonucunu elde etmislerdir.
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Harrison (1996) calismasinda aciklik ile biiylime arasindaki iliskiyi ticaret ve doviz
kuru politikalar ile ilgili 7 farkli gosterge iizerinden incelemistir. Bu gostergelerin
ilki iilkelerin 1960-84 wyillar1 i¢in doviz kuru ve ticaret politikalarn ile ilgili
bilgilerinden elde edilen yillik ticari liberalizasyon endeksidir. Ikinci ticari
liberalizasyon endeksi iilkelerin 1978-88 yillar1 i¢in giimriik ve glimriik disi
engellerle ilgili bilgilerinden hareketle hesaplanmistir. Ugiincii 6lgiit resmi doviz
kurundan farkli olarak olusan karaborsa orani bi¢ciminde tanimlanan karaborsa
primidir. Dordiincti 6l¢iit ihracat ithalat toplaminin GSYH’ye orani olarak
tanimlanan ticaretin GSY H’deki payidir. Besinci 6l¢iit bir lilkenin ticarete konu mal
ve hizmetlerinin goreli fiyatlarindan tiiretilen, ulusal hesaplarin cari ve sabit fiyat
endeksleri kullanilarak hesaplanan ulusal fiyat hareketleridir. Altinci 6lgiit ticaret
rejiminin fiyat yapisi izerindeki bozucu etkisini 6l¢en bir endekstir (price distortion
index). Yedinci Olglit sanayi sektorii korumasi ve doviz kurundaki asir
degerlenmeden kaynakli tarimdaki dolayli engelleri Olgmektedir. Harrison
tahminde yatay kesit ve panel yontemini kullanmakta; Harrison’un 6rnekleminde,
verilerin mevcudiyetine bagli olarak yillik veriler 1960-88 yillar1 arasinda, iilke
sayist da 51-17 arasinda degismektedir. Harrison kullandig1 zaman araligina gore
farkli sonuglar elde etmistir; yatay kesit veride yalnizca bir, bes yillik ortalama
veriler i¢in ii¢, yillik veriler i¢in alt1 ac¢iklik dl¢iitiiniin biiyiimeyi pozitif etkiledigi
sonucunu elde etmistir. Sonug olarak da daha fazla agikligin daha ¢ok biiylimeyle
iligkili olduguna dair saglam bulgular elde ettigini ifade etmektedir.

Frankel ve Romer’e (1999) gore iilkelerin ticaret hacmi digsal olarak
belirlenemedigi i¢in ticaretle gelir arasindaki iliski ticaretin etkisini belirleyemez.
Bu sorun ticaretin cografi faktorlerden kaynaklanan bilesenlerine odaklanilarak
coziilebilir. Ticaret bazi iilkelerde daha kalabalik niifuslu iilkelere yakin olmalari
nedeniyle daha fazla ve bazilarinda daha izole olduklari i¢in daha azdir. Cografi
faktorler gelir ya da yonetim politikalariin bir sonucu degildir ve geliri
etkilemesinin bir iilkedeki vatandaslarin diger {ilkelerin vatandaslariyla
etkilesimleri diginda olasi bir yolu yoktur. Sonug olarak ticarette cografi faktorler
sonucu olusan degisim ticaretin etkilerinin belirlenmesinde dogal bir
deney/deneyim olarak hizmet edebilir. Ulkelerin cografi dzellikleri ticaret {izerinde
onemli etkilere sahip olmakla birlikte gelirin diger belirleyenleri ile iliskili olmadig:
icin cografi faktorler ara¢ degisken olarak kullanilabilir. Frankel ve Romer ticaretin
geliri artirdig1; daha biiyiik tlkelerde iilke i¢i ticaretin de geliri artirdigr sonucunu
elde etmistir. Yazarlara gore ticaret geliri fiziksel ve beseri sermaye birikimini
hizlandirmak ve veri sermaye diizeyinde ¢iktiy1 artirmak yoluyla artirmaktadir.

Wacziarg (2001) 57 iilkede 1970 ve 1989 yillar1 arasinda ticaret politikasi ile
ekonomik biiyiime arasindaki iliskiyi es anli denklem sistemi ile analiz etmektedir.
Wacziarg calismasinda agiklik i¢in giimriik engelleri, giimriik dis1 engeller ve
liberallesme bilesenlerini igeren bir endeks olusturmustur. Analizde acgikligin
ekonomik biiylime {izerinde pozitif bir etkisi oldugu sonucunu elde etmistir; bu
etkinin yaridan fazlasinin fiziki sermaye birikimindeki artis yoluyla ortaya ¢iktigi,
gelismis teknoloji aktarimi ve makroekonomik politikalardaki iyilesme yoluyla
olusan etkisinin daha kii¢iik oldugunu ifade etmektedir.
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Vamvakidis (2002) ¢alismasinda (dis) ticarette korumanin (korumacilik) biiyiime
tizerindeki etkisini incelemektedir. Serbest ticaretle biiylime arasindaki iliskiyi daha
uzun bir dénem i¢in incelemek amaciyla 1870-1990 yillar1 arasindaki donemi ele
almistir. Korumay1 6lgmek i¢in 1920-1940 arasinda 22 iilkenin ortalama giimriik
vergisi oranlarmni, 1870-1910 dénemi igin biri giimriik gelirlerinin toplam yénetim
gelirlerine oran1 ve digeri toplam ticaretin GSYH’ye oraninin ortalamasi olmak
tizere iki a¢iklik 6l¢iitiinti kullanmistir. Ulastig1 sonuglara gore 1970°ten sonrasi i¢in
elde edilen pozitif iligskinin bir istisna oldugunu ve 1870 ve 1970 arasi alt donemde
aciklik ile biliylime arasinda bir iligki olmadigini, yalnizca savas arast donemde
iliskinin negatif oldugunu; 1970-1990 arasinda aciklik ile biiylime arasinda pozitif
bir iligki bulundugunu ve bu iliskinin anlamliliginin agiklik i¢in kullanilan temsilci
degiskene bagli oldugunu ifade etmektedir.

Stensnes (2006) disa agikligin biiylime {izerindeki etkisinde kurumsal yapinin
roliiniin ne oldugunu belirlemeyi amacladigini belirttigi ¢aligmasinda 1975-2000
donemi icin 94 {ilkenin verileri ve OLS ile yaptig1 regresyonda disa agikligin
gostergesi olarak ithalat ve ihracat toplaminin GSYH’ye oraniyla birlikte glimriik
vergisi oranlarinin siralamasi ile olusturulan ve daha yiiksek degerleri daha yiiksek
giimriik vergisi oranlari anlamina gelen bir endekse yer vermektedir. Yazar bu
endeksin biliylime iizerinde negatif bir etkiye sahip oldugu bulgusunu elde etmistir
ve ulastigi bulgulara gore kurumsal yapinin daha az gelistigi iilkelerde disa
acikliktaki artisin biiylime oranlarimi diisiirdiigiinii ifade etmektedir. Hye ve Lau
(2015) Hindistan’da 1971-2009 donemi i¢in disa agiklik ile ekonomik biiylime
arasindaki uzun donemli iliskiyi otoregresif dagilimli gecikme modeli ve ‘Rolling
Window’ regresyon metodu (kayan ya da makarali pencere) ile inceledikleri
calismada ihracatin, ithalatin ve ikisinin toplammin GSYH’ye oraninin
birlesiminden olusturduklar: bir bilesik endeksle dl¢iilen ticari agikligin biiyiimeyi
kisa donemde pozitif uzun donemde ise negatif etkiledigi dolayisiyla incelenen
donemde ticari acikligin biliylime iizerinde istikrarli bir etkisi olmadig1 sonucunu
elde etmistir.

Ulasan (2014) calismasinda ihracat ve ithalatin GSYH’ye payr bi¢iminde
hesapladig ticari agiklikla birlikte herhangi bir ticari politika Olgiitiiniin ticaret
politikasinin durumu {izerindeki etkisini daha 1iyi yakalayabilmek amaciyla
kullandigini ifade ettigi tarife oranlarinin ortalamalari, tarife dis1 bariyerler ve doviz
kuru i¢in kara borsa priminden olusan bilesik ticaret politikasi endekslerine yer
vermektedir. Ulagan 1960-2000 yillar1 i¢in iilkelerde acikligin bir¢ok Ol¢iitiiniin
bliylimeyi anlamli etkiledigi ancak ticaret politikasinin etkisini 6lgmek {izere
olusturulan endekslerle ilgili sonuglarin belirsiz oldugu yoniinde bulgular elde
etmistir. Buradan hareketle Ulasan uzun donemde ekonomik biiyiimenin
saglanmasinda ticari agikligin tek basina yeterli olmayacagini dile getirmektedir.

Ramanayake ve Lee (2015) calismasinda 159 gelismekte olan ve 49 gelismis
tilkenin 1980-2009 donemi verileri ile yaptig1 tahminde uluslararasi entegrasyon
degiskeni olarak ihracat artis1 (biiylimesi), ticari acgiklik, ihracat gesitliligi ve
dogrudan yabanc1 yatirimlari kullanmistir. Ekonomik biiyiimenin belirleyeni olarak
uluslararas1 entegrasyon degiskenlerine odaklandiklar1 calismada ihracatta
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uzmanlasma ve ihracat artisinin biliylimenin gii¢lii belirleyenleri oldugunu,
geleneksel ticari aciklik degiskenleri ile dogrudan yabanci yatirimlarin ise
bliylimenin giiclii belirleyenleri olmadigim1 bulmuslardir. Yazarlar ulastiklar
sonuglardan hareketle uluslararasi entegrasyon ya da dogrudan yabanci yatirimlarin
ihracat artisin1 saglamadikea siirdiiriilebilir ekonomik biiyliimeyi garanti etmeyecegi
uyarisinda bulunmaktadir.

Iyke (2017) calismasinda basit ¢ikti odakli Olgiitlerin iilkelerin yalnizca dis
ticaretteki paymi olgtiigii icin yetersiz kaldigi gerekgesiyle ticari acikligin bir
ilkenin ticaretteki payini ve diger iilkelerle iliski ve bagliligin1 6lgen yeni iki ilave
olgiit olugturmustur. Bunlardan ilki, diinya ticaret payz; bir lilkenin diinya genelinde
gerceklesen toplam ticaretteki payr digeri, bilesik ticaret payi ise bir iilkenin
ticaretinin diinya ticaret ortalamasina gore orani bigiminde hesaplanmaktadir. Iyke
sonug olarak 17 Orta ve Dogu Avrupa iilkesinde 1994-2014 yillar1 arasinda ticari
acikligin biiylimeyi artirdigini bulmustur.

Huchet-Bourdon, Mouél ve Vijil (2018) ¢alismasinda ticari agiklik igin {i¢ gosterge
kullanmaktadir: ticari bagimlilik orani, kalite endeksi ve cesitlilik endeksi.
Calismada tahminler 169 tilkenin 1988-2014 yillar1 aras1 dengesiz panel verileri ile
ve GMM yontemi ile yapilmis ve ticarete daha agik ve daha kaliteli {irlinler ihrag
eden iilkelerde biiylimenin daha yiiksek diizeyde gerceklestigi ve ihrag iirlinlerinin
kalitesi arttik¢a pozitif etkinin daha da giiclendigi sonucu elde edilmistir. Yazarlar
bu noktada diisiik kaliteli ihrag tirlinlerinin kalitesinin diisiik oldugu gelismekte olan
tilkelerde dis ticaretin biiyiimeyi negatif etkilemesinin olast oldugunu ifade
etmektedir.

Ekonomik biiylime ile ticari agiklik arasindaki iligki gelirin daha fazla olmasi
durumunda ticaretin de daha fazla olmasi bi¢giminde biiylimeden agikliga dogru da
gerceklesebilir, igsellik s6z konusu olabilir (Frankel ve Romer, 1999; Helpman,
1988 ve digerleri). Bu nedenle bazi ¢alismalarda ekonomik biiyiime ile dis ticaret
arasindaki iliski igsellik ya da nedensellik agisindan da incelenmektedir. Tiiredi ve
Berber (2010) Tirkiye ekonomisinin 1970-2007 déneminde ticari agiklik ile
ekonomik biiyiime arasinda iki yonlii bir nedensellik iliskisi tespit etmistir. Ozel
(2012) Tiirkiye’de 1992-2010 yillari i¢in uzun dénemde Tiirkiye’de ticari agikligin
ekonomik biiyiimeyi artirdigi bulgusunu elde etmistir. Ticari agikligin GSYH’y1
kisa donemde de uzun donemde de etkilemekte oldugu ancak iki degisken arasinda
nedensellik olmadig1 sonucuna ulagsmistir. Gries ve Redlin (2012) calismasinda 158
iilkede 1970-2009 wyillarinda disa aciklik ve ekonomik bilylime arasinda
bagimliligin her iki yonii i¢in de kisa donemdeki sapmalarin dengeye geldigi uzun
donemli bir iligkinin bulundugunu ve uzun dénemde disa agikliktan biiylimeye ve
bliylimeden disa acikliga pozitif ve anlamli bir nedensellik iligkisinin oldugu
dolayisiyla uluslararas1 entegrasyonun uzun doénemde biiyiime icin faydali bir
strateji oldugu ancak kisa donemde, katsayilarin negatif olmasi sebebiyle, disa
acikliga uyum saglamaya calismanin ekonomi i¢in sancili bir siire¢ olabilecegini
ifade etmektedir. Bununla birlikte orneklemdeki iilkeler gelir diizeyine gore
gruplandirildiginda kisa donemdeki etkinin gelir diizeyi arttikca pozitif olmaya
basladig1 ve bu sonucun diisiik ve yiiksek gelirli tilkelerdeki farkli ticaret yapilarinin
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ekonomik biiyiime iizerindeki etkilerinin farkli oldugunu  gosterdigi
belirtilmektedir. Sakyi ve digerleri (2012) ¢alismasinda orta gelirli 85 tilkede 1970-
2009 doneminde ticari aciklik ve ekonomik gelisme arasinda uzun donemli anlamli
bir iligki oldugunu ve bu iliskinin iki yonlii oldugunu; daha yiliksek ekonomik
gelismenin ticari agikligl ve daha fazla ticari ac¢ikligin da ekonomik gelismeyi
artirdigini tespit etmistir. Ancak Sakyi iki degisken arasinda kisa donemli bir
iliskinin varligin1 destekleyen bulgu elde edilmedigini ve bu sonucun ticari
acikligin daha rekabetgi olan gelismekte olan tilkelerde ekonomik faaliyetler lehine
kaynak dagiliminda saglayacagi etkinligin etkisinin yalnizca orta ve uzun dénemde
ortaya ¢ikacak olmasindan kaynaklanabilecegini ileri siirmektedir. Kar, Nazlioglu
ve Agir (2013) Tiirkiye’de 1989-2007 donemi aylik verileri i¢cin ekonomik biiylime
ile ticari agiklik arasinda iki yonlii bir nedensellik oldugu sonucuna ulagsmislardir.
Brueckner ve Lederman (2015) Sahra-alt1 Afrika tilkelerinde, OECD f{ilkelerindeki
GSYH’yi ve yagis miktarin1 ara¢ degisken olarak kullandiklar1 galigmalarinda
ekonomik biiylimenin ticari agiklik iizerinde anlamli negatif; ticari agikligin ise
ekonomik biliylime iizerinde anlamli pozitif bir etkisi oldugunu bulmuslardir.
Pilinkiene (2016) Orta ve Dogu Avrupa Ulkeleri’nde (CEE-Central and Eastern
European Countries) 2000-2014 déneminde ticari agikligin kisi bast GSYH ile
pozitif ve anlamli bir iligkiye ve ekonomik biiylimenin ticari aciklik {izerinde uzun
donemli bir etkiye sahip oldugu sonucunu elde etmistir. Yazara gore ekonomik
biiyiime ticari agikligin gelismesini saglamaktadir. Topall1 (2016) BRICS iilkeleri
ve Tiirkiye’de 1982-2013 doneminde ekonomik biiyiime ve ticari disa agiklik
arasinda ¢ift yonlii nedensellik oldugu sonucunu elde etmistir. Umit (2016)
Tiirkiye’de ticari ve finansal agiklik ile ekonomik biiyiime arasindaki iligkiyi 1992-
2014 yillar i¢in ticer aylik donemler itibariyle ¢oklu yapisal kirilmali birim kok
testi, nedensellik analizi ve sinir testi ile inceledigi ¢alismasinda biiylimeden ticari
acikliga dogru tek yonlii bir nedensellik iligkisi oldugu, ticari agiklik ile biiylime
arasinda nedensellik iligkisi olmadigl; uzun ve kisa donemli analizde de ticari
acikligin biiylimeyi negatif etkiledigi bulgusuna ulasmistir. Erkisi (2018)
caligmasinda Tiirkiye’nin 1998-2018 doneminde ithalat, ihracat ve ekonomik
biiyiime arasinda uzun dénemli bir iliski olmadigi; GSYH ve ithalatin ekonomik
biiylimenin ¢ok kisa donemde belirleyicisi oldugu; ihracatin biiylime iizerindeki
etkisinin istatistiksel olarak anlamli olmadigi sonucunu elde etmistir. Ozcan,
Ozmen ve Ozcan (2018) 18 yiikselen piyasa iilkesinin 1992-2015 verileri ile ticari
aciklik ile ekonomik biiylime arasindaki iligkiyi Dumitrescu-Hurlin ve
Emirmahmutoglu-Kose ve Konya panel nedensellik testleri ile analiz etmistir.
Calismada gergeklestirilen Dumitrescu-Hurlin  nedensellik testinde panelin
genelinde kisi basi GSYH’den ticari aciklifa dogru bir nedensellik iligkisinin
bulundugu saptanmistir. Emirmahmutoglu-Kose ve Konya nedensellik testi ile elde
edilen bireysel nedensellik sonuglarina gore Cin ve Romanya’da disa acikliktan kisi
bast GSYH’ye, Filipinler’de ise kisi basi GSYH’den disa acgiklifa dogru bir
nedensellik oldugu belirlenmistir. ilter ve Dogan (2018) ¢alismasinda Tiirkiye’de
1998-2016 arasi iger aylik verileri i¢in ticari agikliktan biiylimeye dogru tek yonlii
bir nedensellik iligkisinin varligini tespit etmistir. Karakas, Karakas ve Topal
(2019) Tiirkiye’nin 2000-2017 yillarinda Sangay Is Birligi Orgiitii (SCO- Shanghai
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Cooperation Organization) ve Avrupa Birligi iiyesi iilkelerle yaptigi ticaretin
Tiirkiye’deki ekonomik biiyiime iizerindeki etkisini PMGE (Pooled Mean Group
Estimator) yontemi ve bu {ilkelerle yapilan ticaret ve ekonomik biiyliime arasindaki
(olas) iki yonlii iliskiyi Granger nedensellik testi ile incelemistir. Analiz sonucunda
elde ettigi bulgulara gore ekonomik biiylime arttiginda ihracat ve ithalat; ihracat ve
ithalat arttiginda da ekonomik biiyiime artmaktadir. Cevik, Atukeren ve Korkmaz
(2019) Tiirkiye’de 1950-2014 yillar1 arasinda ticari agiklik ile ekonomik biiyiime
iligkisini Granger nedensellik testinin Breitung ve Candelon yaklagimi ile
gelistirilen versiyonu ile incelemistir. Analizde ticari agikligin reel ekonomik
biiyiimenin ve ekonomik biiylimenin de ticari agikligin Granger nedeni oldugu ve
ticari agikligin ekonomik biiylime iizerindeki etkisinin ekonomik biliylimenin ticari
aciklik lizerindeki etkisinden daha kisa siirede gerceklestigi sonucunu elde etmistir.
Eren ve Unal (2019) Tiirkiye’de 1960- 2016 yillar1 arasinda ticari agiklik ile
ekonomik biiytime iliskisini Engle-Granger ve Gregory-Hansen es biitiinlesme ve
Granger nedensellik testi ile inceledikleri ¢alismada degiskenlerin ¢ift yonlii bir
nedensellik iligkisine sahip oldugu ancak uzun dénemde iliskili olmadig1 sonucuna
ulagsmiglardir. Biiyiikakin ve Jallow (2019) Gambiya’nin 1966-2017 doéneminde
ticari agiklik biiytime iliskisini inceledikleri ¢alismada Genisletilmis Dickey-Fuller
ve Phillips-Peron Birim Kok Testi ile Otoregresif Dagitilmig Gecikme Modeli ile
analiz yapmis ve ticari agiklik ile gelir arasinda uzun donemde anlamli bir iligki
bulunmadig1 sonucuna ulagsmislardir.

Alt diizey yonetimlerde (ulusal yonetim disindaki eyaletler, bolgeler, iller gibi ulus
altt yonetim birimleri kastedilmektedir) dis ticaretin biiyiime {izerindeki etkisini
inceleyen az sayida c¢alisma bulunmaktadir. Bunlardan biri Ma ve digerlerinin
(2019) Cin’de 30 bolgede (eyalet) disa aciklik ile ekonomik biiylime arasindaki
iliskiyi 2002-2008 donemi i¢in inceledigi ¢alismadir. Bu ¢alismada disa agiklik bir
bolgenin ticari partneri ile yaptig1 ticaretin GSYH’ye oram1 olarak
hesaplanmaktadir. Disa acikligin eyaletlerde GSYH ve kisi basi GSYH iizerinde
pozitif bir etkisi oldugu ayrica disa agikligin gecikmeli degerlerinin de bugiinkii
ekonomik biiylimeyi pozitif etkiledigi sonucu elde edilmistir. Diger ¢alisma Thanh
ve digerlerinin (2019) Vietnam’in 63 ilinde 2005-2015 dénemi i¢in ekonomik
kurumlarin ve ekonomik agikligin biliylime iizerindeki etkisini inceledigi
calismadir. Ticari agikligr iller i¢in ve il diizeyindeki ihracat ve ithalat toplaminin
gayri safi il hasilasina orani bigiminde hesaplandig1 ¢alismada dogrudan yabanci
yatirimlarla ticari agikligin biiyiime tizerindeki birlesik etkisinin ikame etkisi
biciminde oldugu fakat ayr1 ayr1 etkilerinin pozitif oldugu sonucu elde edilmistir.

Ampirik calismalarda ulasilan sonuglara dayanarak ekonomik entegrasyonun
biiylime tizerindeki etkisi ile ilgili genel olarak bir yargiya varmak zordur; iller
diizeyinde ise daha az sayida calisma olmasi illerdeki etkisi noktasinda
degerlendirme yapilmasini daha zorlastirmaktadir. Ancak ¢alismalarda cogunlukla
entegrasyonun bliylimeye katki sagladigi yoniinde bulgulara ulasildigi ifade
edilebilir.
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3. Analiz

Calismada ticari agikligin gelir iizerindeki etkisi Tiirkiye’de iller diizeyinde 81 il ve
2008-2020 yillar1 i¢in dengeli panel® veri analizi ile incelenmektedir®. Bagiml
degisken olarak il diizeyinde kisi bast GSYH artis1 ve bagimsiz degisken olarak
ticari agikliga yer verilmektedir. Ticari agiklik il bazinda ihracat ve ithalat
toplaminin GSYH’ye orani bi¢iminde hesaplanmistir (Utkulu ve Kahyaoglu, 2005;
Yaprakli, 2007; Gries ve Redlin, 2012; Brueckner ve Lederman, 2015; Keho, 2017
ve digerleri). Kisi bas1 gelir (il bazinda kisi bast GSYH, cari fiyatlarla), ihracat ve
ithalat, GSYH (cari fiyatlarla) verileri TUIK veri portalindan alinmustir.

Analizde ek olarak beseri sermaye ve sermaye birikiminin gelir {izerinde dnemli
etkiye sahip olmalar1 nedeniyle kontrol degiskenler olarak egitim ve tasarrufa yer
verilmistir. Klasik iiretim fonksiyonunda ¢ikt1 diizeyi toprak, sermaye ve iggiiciiniin
fonksiyonudur. Toprak sabit ve digsal oldugu i¢in zamanla modelin disinda
kalmistir (Osipian, 2009: 4). Dolayisiyla sermaye ve isgiicii biiytime fonksiyonunun
temel bilesenlerinden ikisi haline gelmistir. Sermaye birikimi ekonomik biiyiimeyi
onemli bicimde etkilemektedir (Kaldor, 1961). Yillik olarak gelir ya da ¢iktidan
tasarruf edilen miktar sermaye stokunu artirmaktadir (Swan, 1956: 334-335).
Yatirnm ya da tasarruflarin biiyiime oranlarinin temel bir belirleyeni oldugu
Oonermesi Adam Smith’e kadar uzanir (Romer, 1990: 337). Ulusal bir ekonomide
biliylime ya da durgunlugu belirleyen bir¢ok faktdér arasinda bu ekonominin cari
gelirinden yaptigi tasarruflarin oram1 ve bu tasarruflarla yapilan yatirimlar
sonrasinda gelirde olusan artig 6nemli bir rol oynar (Leontief, 1958: 105). Durgun
durumda daha yiiksek tasarruf orani daha yiiksek gelire yol agar (Mankiw, Romer,
ve Weil, 1992: 432-433). Bu nedenle iller diizeyinde tasarruflarin biiyiime
tizerindeki etkisini 6l¢gmek ilizere bankalar nezdinde tutulan tasarruf mevduatinin
GSYH’ye orani kullanilmistir* (Swan, 1956: 334-335). Tasarruf mevduat: ile ilgili
il bazli tasarruf mevduati verileri Tiirkiye Bankalar Birligi veri tabanindan
alinmistir.

Bilesenlerden digeri olan emek faktorii agisindan, esasen biiylimenin
saglanmasinda fazla niifusa sahip olmak yeterli degildir; biiylime oranin1 belirleyen
beseri sermaye stokudur (Romer, 1990: 71). Emek beseri sermayeye yatirim
yapilarak gelistirilebilir ve isgiicliniin niteligindeki 1iyilestirmeler biiylimeyi
hizlandirir (Osipian, 2009: 26). Beseri sermayenin bir kismi iiretim sektdriinde bir
kismi arastirma gelistirme sektoriinde yer almaktadir. Biiylimeyi hizlandiracak olan
arastirma alaninda calisacak beseri sermaye artisidir. Beseri sermaye toplamda

2 Ardahan ilinin 2008 ithalat verisi igin 2009 ve 2010 yilinm, 2018 ithalat verisi igin 2016 ve 2017
yilinin; Kars ilinin 2015 ihracat verisi i¢in 2014 ve 2016 yilinin; Tunceli ilinin 2011 ihracat verisi
i¢in 2009 ve 2010 yilinin, 2011 ithalat verisi i¢in 2010 ve 2012 yilinin, 2012 ihracat verisi i¢in 2010
ve 2013 yilinin ortalamalar1 alinarak veri seti dengeli hale getirilmistir.

3 Calismadaki istatistiksel hesaplamalar STATA 15 paket program ile yapilmustir.

4 Toplam tasarruflar yerine yalnizca mevduatlarin kullanilmasi bu degiskenin bir kisit1 olarak
goriilebilir. Ancak bankalarda tutulan tasarruflar bankalar araciligiyla piyasada kullanilacak fonlar
olusturdugu i¢in-bunlarin tiiketimde ya da yatirimda kullanildig1 bilgisinin eksikligi ile birlikte-
sermaye birikimini smirl diizeyde de olsa temsilde kullanilabilir. Tiketimde kullanilmasi
durumunda da ¢ikt1 diizeyini farkli bigimde etkileyecektir.
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artirlldiginda arastirma gelistirme alanina yonelecek beseri sermaye de artacaktir.
Bununla birlikte aragtirma gelistirme faaliyetlerinin pozitif digsalliklar sebebiyle
sosyal ve 0Ozel getirisi farkli oldugu icin bu farkin kapatilmasini saglayabilecek
uygun politika araglar1 olmadiginda en iyi politika alternatifi toplam beseri sermaye
birikiminin artirilmasinin tesviki olacaktir. Toplam beseri sermayesi daha biiylik
olan bir ekonomi daha hizli bir biiylime yasayacaktir (Romer, 1990: 99). Calismada
beseri sermaye birikimini temsil etmek {izere kontrol degisken olarak illerde 15 yas
iistli yliksekokul veya fakiilte mezunu niifusun toplam niifusa oranina yer
verilmistir®. Egitim verileri TUIK Ulusal Egitim Istatistikleri, niifus verileri TUIK
Niifus ve Demografi Istatistikleri’nden alinmistir.

3.1. Yontem ve Bulgular
Modeli olusturan esitlik asagidaki gibidir:
kbga; = xit B+ €t )

Buradai=1,..., m birim ya da panel sayisini (81 il); t=1,..., T yil sayisin1 (2008-
2020 arasini kapsayan 13 yillik dénem); esitligin sol tarafinda yer alan kbga bagimli
degisken kisi bas1 gelir artigini; X bagimsiz degiskenler vektoriinii, € hata terimini
ifade etmektedir. Bagimsiz degiskenler (il bazinda) asagidaki gibi hesaplanmaistir:

da (disa agiklik)=(ihracat-+ithalat)) GSYH @)
eno (egitimli niifus oran1)=15 yas istii yliksekokul veya fakiilte mezunu niifus/
toplam niifus (3)
tg (tasarruf- gelir)= tasarruf mevduati/GSYH 4)

Tablo 1:0zet Istatistikler

Degisken | Gozlemler | Ortalama | Standart Sapma | Minimum | Maksimum
eno 1053 0.1135 0.042 0.0203 0.26

da 1053 150.25 188.38 0.00008 | 1225.108
kbga 1053 0.136 0.069 -0.159 0.47

tg 1053 175.679 235.73 1.270 2039.107

Duraganlik sorunu daha ¢ok zaman serisi analizlerinde verilerin duragan oldugu
varsayimi nedeniyle ortaya ¢ikan ve tespiti gereken bir sorundur. Zaman boyutu
uzun olan panel verilerde de duraganlik sorun olusturabilir (Asteriou ve Hall, 2011;
Gujarati ve Porter, 2009). Analizin zaman boyutu ¢ok uzun olmamakla birlikte
degiskenlere birim kok testi yapilmistir. Sonuglara gore tim degiskenler i¢in
paneller duragandir. Birim kok testi oncesinde yapilan yatay kesit bagimlilik (cross-

> Mankiw ve digerleri (1992) calismasinda beseri sermaye birikiminin bir temsilcisi olarak
ortaokulda olan ¢aligma ¢agindaki niifusun yaklasik olarak yiizdesini kullanmiglardir. Bu degiskeni
ortaokula kayitli 12-17 yas arast niifusla okul ¢agindaki (15-19 yas arasi) niifusu carparak
hesaplamislardir. Okul (school) olarak adlandirdiklar1 bu degiskenin agik¢a mitkemmel olmadigini
clinkii iki veri setindeki yas araliginin tam olarak ayni olmadigini ve degiskenin 6gretmen girdisini
icermedigini ve ilk ve yliksekdgrenimi tamamen gérmezden geldigini belirtmektedir. Romer (1989)
calismasinda beseri sermayeyi okuryazarlik orani ile 6l¢mektedir.

45



Anadolu Iktisat ve ]15/01/770 Dergisi, 6 (1) 2022, 36-53
section dependence-CD) testinde verinin panel gruplari arasinda korelasyonlu
oldugu tespit edilmis ve birim kok testinde dikkate alinmistir.

Tablo 2: Belirlilik Testleri

Degisken CD-test* | Birim Kok | VIF Testi | White Testi | Otokorelasy
110049 | -24.18 .

kbga (0.0000) | (0.0000) Durbin-

Watson

n 58.824 4.93 o AP
(0.0000) | (0.0000) : 18.12 :
177519 5.81 (0.0338)

g (0.0000) | (0.0000) 101 LBI

o 73.011 6.61 o1 22979
(0.0000) | (0.0000) :

*Yatay kesit bagimlilik testi: Yatay kesit bagimsizligt bos hipotezi altinda p degerlerinin sifira
yakin olmasi verinin panel gruplari (birimler) arasinda korelasyonlu oldugunu gostermektedir.
**Levin-Lin-Chu birim kok testi: Degiskenlerin timii i¢in panellerin birim kok igerdigi Ho
hipotezi reddedilmektedir.

*** Coklu dogrusal baglantinin sinanmasi i¢in VIF (Varyans Enflasyon Faktorii) testi: Kural
olarak bir degisken icin VIF degerinin 10’u agsmasi durumunda bu degiskenin oldukg¢a kolineer
oldugu soylenmektedir (Gujarati ve Porter, 2009). VIF testi sonuglarina gore degiskenlerin
kolineerliklerinin oldukca diisiik oldugu gériilmektedir.

**** Degisen varyansin varlifinin smanmasi i¢in White Testi: Degisen varyansin oldugu
yoniindeki Ho hipotezi reddedilmektedir.

***xx Otokorelasyonun varliginin Bhargava, Franzini ve Narendranathan’in Durbin-Watson ve
Baltagi-Wu’nun Yerel En Iyi Degismez testleri ile sinanmasi: Degerlerin 2’den kiiciik olmas1
durumunda otokorelasyonun énemli oldugu belirtilmektedir.

Caligmada klasik dogrusal modelden sapmalarin belirlenebilmesi amaciyla
bagimsiz degiskenler arasinda c¢oklu dogrusal baglanti olup olmadigr Varyans
Enflasyon Faktorii (VIF) (Gujarati ve Porter, 2009); kalintilarin sabit bir varyansa
sahip olmasimi ifade eden homoskedastisite (Asteriou ve Hall, 2011) White Testi;
hata terimleri arasinda oto ya da seri korelasyon olup olmadig1 (Baltagi, 2005;
Guijarati ve Porter, 2009) Bhargava, Franzini ve Narendranathan’in Durbin Watson
Testi ve Baltagi-Wu’nun Yerel En Iyi Degismez Testleri yardimiyla test edilmistir.
Sonuglara gore panelde birimler arast korelasyon ve heteroskedastisite
bulunmaktadir. Bu nedenle tahmin birimler arast korelasyonun ve
heteroskedastisitenin ~ varligina duyarli tahmin yapilabilmesini saglayan
Uygulanabilir Genellestirilmis En Kiiciik Kareler (UGEKK) tahmincisi ile
yapilmigtir (Baum, 2006; Stata, 2019).

Tablo 3: UGEKK Sonuglari

kbga Katsay1 | Standart Hata z p>|z| [9%95 Giiven Arali81]
da -3.05 0.00002 -0.12 | 0.908 | -0.00005 0.00004
eno 0.24 0.1114 2.12 | 0.034 0.018 0.45
tg -0.00004 0.00002 -1.55 | 0.121 |-0.0001025| 0.000012
sabit 0.11 0.016 7.30 | 0.000 0.08 0.15
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Sonuglara gore Tiirkiye’de iller diizeyinde kisi bas1 gelir artisini disa agiklik negatif
etkilemektedir ancak bu etki istatistiksel olarak anlamsizdir. Kontrol
degiskenlerden egitimli niifus oranm1 pozitif ve anlamli, tasarruf/gelir oran1 negatif
ve istatistiksel olarak anlamsiz etkilemektedir.

3.2. Degerlendirme

Literatlire gore ticari agiklik ekonomik biiyiimeyi sermaye birikimindeki artis,
faktor fiyat esitligi ve bilginin yayilimi gibi farkli yollarla etkilemektedir. Ticari
aciklik ekonomik biiyiimeyi kaynaklarin yeniden tahsisi, yayilma etkisi ve rekabet
etkisi yoluyla etkilemektedir. Buna gore ticari aciklik beseri sermayenin lider
sektorlere yeniden dagilimini saglayarak bu sektorlerdeki beseri sermaye miktarini
artirabilir. Bununla birlikte ticari agiklik iilkeler arasinda bilgi aktarimini
saglayarak yayilma etkisinin ortaya ¢ikmasina neden olur. Rekabet etkisi ile de az
gelismis ekonomiler gelismis ekonomilerdeki yenilikleri taklit ya da kopyalama
yoluyla alabilir. Bdylece ticari agiklik uzun donemde ekonomik biiyiimenin
artmasini saglar (Hye ve Lau, 2015: 190).

Ticari agiklik ekonomik biiylime agisindan 6nemli bir 6ge olsa da bazi zorluklar
tagimaktadir. Ticari agikligin getirdigi degisim ekonomi tarafindan kavranamiyorsa
ticari agiklik biiylime iizerinde negatif bir etkiye sahip olabilecektir. Caligmada
Tiirkiye’de il diizeyinde ticari acikligin gelir lizerindeki negatif etkisinden hareketle
illerde acikligin gerektirdigi degisime ayak uydurulamadigi sdylenebilir. Ancak
ekonomik ya da genel anlamda diinya ile entegrasyon giiniimiizde kaginilamayacak
bir olguya donistigli igin ticari ac¢ikligin olumsuzluklarini azaltacak ve
getirilerinden daha ¢ok faydalanmayi saglayacak faaliyetlerin gergeklestirilmesi
gerekli goriinmektedir. Bunun i¢in de ekonomide agikligin gerektirdigi degisime
paralel bir degisim ve tamamlayic1 reformlar yapilmalidir (BIS/DFID , 2011;
Stensnes, 2006).

Acikligin gerektirdigi uyum ve degisimi piyasa basarisizliklar: engelliyor olabilir.
Uriin ve faktor piyasalarindaki carpikliklar, kredi kisitlamalari, islem maliyetleri
gibi piyasa basarisizliklari/carpikliklart disa agikligin olumsuzluklarini artirmakta
ve uyum siirecini zorlastirmaktadir. Carpikliklar nedeniyle uyum ve degisim siireci
is¢i ve isletmeler i¢in daha maliyetli bir hale gelebilir. Ekonominin serbestlesme ve
dis soklarla kaynaklar1 yeni alanlara yonlendirmeyi basarabilme hizi agikligin
getirecegi olumsuzluklarin biiyiikliigiinii dogrudan etkilemektedir ve dnemli dl¢iide
ekonomideki carpikliklarin ve islem maliyetlerinin varhigina ve biiylikliigline
baglidir. Bu nedenle politika yapicilarin uyum sorunlarini, tahsisle ilgili endiseleri
ve dis soklara karsi daha savunmasiz kalinmasi riskini azaltacak kapsamli bir
politika stratejisi benimsemeleri yararli olacaktir. Kaynaklarin yeniden tahsisi
siirect verimliligin ve ekonomik biiylimenin lokomotiflerinden biridir ve ticari
aciklik ile giiclendirilebilir. Ticari aciklik kaynaklarin yeniden tahsisi ile birlikte
ekonominin yeniden yapilanmasini saglayacaktir. Bu yeniden yapilanma mevcut
iiretim kapasitesinin (ve buna karsilik gelen islerin) bazi kisimlarinin yok
edilmesini ve onun yerini alacak yeni bir seyin insa edilmesini (Schumpeteryen
“Yaratic1 Yikim”) gerektiren bir siirectir. Ekonomiler isgiicii de dahil olmak iizere
tiim kaynaklar1 eski {irtinlerden yeni iirlinlere, daha etkinsiz firmalardan daha
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etkinlere siirekli yeniden tahsis edebilecek bigimde modern ve dinamik bir yapida
olmalidir (BIS/DFID , 2011: 8-10).

Tamamlayici politikalar ekonomik acikligin faydalarinin maksimize edilmesi igin
gerekli olan kosullarin saglanmasinda yardimci olabilir. Uzun vadede iiriin, igglicii
ve sermaye piyasalarindaki fiziksel ve kurumsal katiliklar1 azaltmaya yonelik arz
politikalar1 ile firmalarin ve hane halklarinin yeni firsatlara yanit verme kabiliyetini
artirilabilir. Saglam (gli¢lii) sosyal politikalar, aktif isgiicii piyasasi destegi, altyap1
yatirimlari, miilkiyet haklari, piyasa ve teknik bilgiyi yayma mekanizmalari, kredi,
tarimsal girdi ve hizmetler piyasalarinin gelistirilmesi, ticareti kolaylastirmaya
yonelik Onlemler uyum maliyetlerinin minimumda tutulmasina yardimci olur.
Calisanlarin yeni islere gegcmesine yardim edecek kisa vadeli eylemler de 6nemlidir.
Bu eylemler uyum siirecinde daha fazla zorlanacak olan daha ileri yaglardaki, daha
vasifsiz, daha egitimsiz, mobilitesi daha diisiik ¢alisanlara odaklanmalidir. Uyum
siirecinde dezavantajli konumda olan ¢alisanlara igsizlik yardimlar, etkili yeniden
istthdam hizmetleri ve uygun sosyal gilivenlik aglarinin saglanmasi, yasayabilir
islerin korunmasina yonelik politikalar gibi uygulamalara gidilebilir (BIS/DFID ,
2011: 8-10).

Ticari agikligin il geliri izerindeki olumsuz etkisinin nedeni ihracat artiginin yeterli
diizeyde gerceklesmemis olmas1 da olabilir. iller ihracatin artmasmi saglayacak
bicimde rekabet giicline sahip olmayabilir. Bunun saglanmasinda ticari
kolayliklarin iyilestirilmesi, yerli firmalarin kapasitelerinin ve yenilik¢i buluslara
yapilan yatirimlarin artirilmast etkili olacaktir (Ramanayake ve Lee, 2015). ihracat
artisinin saglanmasinda ihra¢ edilen iriinlerde cesitlilige gitmek yararli olabilir
(BIS/DFID , 2011: 8-10). ihracatta birlesmeler yoluyla gergeklesecek uzmanlasma
ise ihracat cesitliliginin artirllmasina gore daha iyi bir strateji olabilir (Naude,
Bosker ve Matthee, 2010). Illerin karsilastirmali iistiinliige sahip oldugu alanlar
belirlenip ihracatin bu alanlarda gelistirilmesi tesvik edilebilir. illerde disa acikligin
olumsuz etkilerinin azaltilmasinda ve potansiyel yararlarinin artirilmasinda yerel ve
ozellikle merkezi diizeyde uygulanacak politikalarda illere 6zgii hususlarin goz
oniinde bulundurulmasi da 6nem tagimaktadir.

4. Sonug¢

Gliniimiizde kaginilmasi zor bir olguya doniismiis olan ekonomik entegrasyon
farkli gelismislik diizeyindeki ve farkli ozelliklere sahip iilkeleri farkli bicimde
etkilemekle birlikte iilke i¢inde de farkli bolge ya da illeri yine bu birimlerin
kendine 6zgii kosullar1 cergevesinde farkl etkilemektedir. Avantajli konumda olan
il, bolge, llkeler ekonomik entegrasyondan yararlar saglamakta dezavantajli
konumda olanlar ise birgok zorlukla karsi karsiya kalmaktadir. Caligmada
Tiirkiye’de 1l diizeyinde ekonomik entegrasyonun gelir tizerindeki etkisinin olumlu
olumsuz mu oldugu sorusundan hareketle ticari agikligin iller diizeyinde kisi basi
gelir artis1 iizerindeki etkisi ekonometrik olarak incelenmis ve sonugta da ticari
acikligin illerde kisi bas1 gelir artigin1 negatif fakat istatistiksel olarak anlamsiz bir
bi¢cimde etkiledigi sonucu elde edilmistir. Buradan hareketle 6zellikle il diizeyinde
disa agiklik ile ilgili olarak illerin diger iilkelerle gerceklestirilen ticareti biliylime
lehine degerlendiremedigi yargisina ulasilabilir. Oncelikli olarak illerin ve
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sonrasinda ulusal diizeyde iilkenin biiylime ve kalkinmasinda dis ticaretin arag
olarak kullamlmasinda bazi noktalara dikkat edilmesi gerekli goriinmektedir. Iller
diizeyinde bu konuda yapilabileceklerin baginda illerin avantajli olduklar1 alanlarin
belirlenmesi ve bu alanlarda uluslararast diizeyde rekabet edebilirliklerinin
artirilmas1 gelmektedir. Entegrasyon siirecinde uyum saglamakta giigliik ¢eken
sektorlerin, illerin, bolgelerin ve hatta bireylerin siirdiiriilmesi olanakli alanlarda
iseler desteklenmesi degilse bagka alanlara yonlenmelerini saglayacak
koordinasyonun saglanmasi entegrasyonun zorluklarinin azaltilmasina yardimci
olacaktir. illerin ticaret konusunda hem i¢ hem dis piyasada yer alabilmesini
saglayacak ya da yerini saglamlastiracak bi¢imde kapasitelerinin artirilmasi yararlt
olacaktir. Dig ticaretin iller diizeyinde gelistirilmesi ve dis ticaret yoluyla gelir
artisinin  saglanabilmesine yonelik Onlemler merkezi yonetimle iller arasinda
koordineli politikalarin  olusturulmasini  gerektirmekle birlikte bu konuda
bulundugu ilin dinamiklerini en iyi bi¢cimde degerlendirebilecek olan yerel
birimlerin/yoneticilerinin ~ gelistirecegi  politikalarin ~ daha  etkili  olacagi
distiniilmektedir.

Calismada ekonomik entegrasyonun gelir iizerindeki etkisini gérmek asil amag
oldugu i¢in ikili arasindaki iliski igsellik ya da nedensellik acisindan
incelenmemistir. Ikili arasindaki iliski, Tiirkiye’de iller bazinda, olasi1 karsiliklilik
agisindan baska bir ¢alisma konusu olarak ele almnabilir. Dis ticaretin, iller
diizeyinde gelir tizerindeki etkisinde, ihracatin ithalati karsilama oran1 gibi, daha
dar ve spesifik kapsamli 6l¢iimleri ile dis ticaret-yerel gelir iliskisinin analizi
yapilabilir. Ekonomik entegrasyon yalnizca ticari degil finansal boyut da dahil
edilerek ya da finansal entegrasyonun etkisi de ayrica tek basina bagka bir ¢aligma
konusu olarak iller diizeyinde ele alinabilir.
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Abstract

The adequacy of the Central Bank of the Republic of Turkey's (CBRT) gross foreign
exchange reserves according to the IMF's optimal reserve ratios was investigated in the
study. To that end, the best reserve size ratios of total reserves to 25 percent of M2 monetary
size, 20 percent of 3-month import data, and short-term external loan volume are explored
first. According to the findings, the optimal reserve level in the empirical phase of the study
was chosen as the ratio of reserves to M2 monetary size, because the ratios of imports of
national reserves and short-term external debt coverage were below the proposed optimum
level. Monthly data from January 2013 to June 2021, as well as macroeconomic factors
influencing the best foreign exchange reserve threshold value, were studied in the model
using Logit and Probit approaches. Increases in inflation and short-term external debt
volume, according to the research, enhance the likelihood that foreign exchange reserves
will fall below the ideal reserve ratio.
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Tiirkiye Cumhuriyet Merkez Bankasi’nin Biiriit Doviz Rezervleri
Yeterliligine Etki Eden Faktorlerin Logit ve Probit Yontemleri ile
Analizi

Ozet

Bu ¢alismada Tiirkiye Cumhuriyeti Merkez Bankasimin (TCMB) Briit Doviz Rezervlerinin,
IMF’nin onerdigi optimum rezerv oranlarina gére yeterliligi incelenmigstir. Bu amagla ilk
once optimal rezerv biiyiikliikleri olan toplam rezervlerin M2 parasal biiyiikliigiiniin
%25 'ne, 3 aylik ithalat verilerinin %20 'ne ve kisa vadeli dis bor¢ hacmine olan oranlart
ele almmigtir. Elde edilen bulgulara gore, ulusal rezervierin ithalati ve kisa vadeli dis
bor¢lart karsilama oranlart onerilen optimum diizeyin altinda degerler aldigi icin,
calismanin ampirik béliimiinde rezervierin M2 parasal biiyiikliigiine orant optimum rezerv
seviyesi olarak segilmistir. Logit ve Probit yontemleri ile ¢oziimlenen modelde, 2013 yilinin
ocak ve 2021 yilimin haziran aylar: arasindaki periyodu kapsayan aylik veriler ile optimum
doviz rezervi esik degerine etki eden makro iktisadi faktorler arastiridmistir. Bulgulara
gore, enflasyonda ve kisa vadeli dig bor¢ hacminde yasanan artislar, doviz rezervlerinin
optimum rezerv oramnin altina diismesi olasiligini artirmaktadir.
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1. Introduction

Central bank reserves are official public assets that are made up of foreign assets
that are held and regulated by monetary authorities. These assets are held for
transactional as well as precautionary purposes. Reserves are typically utilized to
cover payment imbalances on the country's behalf as well as interventions in foreign
exchange markets. The number of reserves held by a country is an essential
indicator of that country's capacity to pay its debts and maintain monetary stability.
The major reasons for central banks to have liquid reserves are to build a defence
mechanism against potential speculative attacks or changes in the trade balance.

The fact that the central bank keeps reserves and that this reserve amount is large
enhances the central bank's monetary policy implementation throughout the
country. That is, foreign exchange reserves are critical in the event of exchange rate
shocks or financial crisis signals, when demand for foreign currency grows in the
domestic market, or in terms of supplying an increase in foreign exchange demand
to satisfy rising import demand. At the same time, in some situations caused by
internal and external economic events, reserves are utilized to fund key events on
behalf of the country when local or central budgets are unable to pay. Foreign
money reserves, for example, are also employed in occurrences such as natural
catastrophes and epidemic situations around the country. In addition to this, foreign
exchange reserves are utilized to pay the central government's external debts. In
such cases, foreign exchange reserves can be regarded as the country's "monetary
prudence.” Whether it's the 2008 Global Crisis or the financial crises of the 1990s,
we can observe that the countries chosen based on their reserve size were able to
recover more swiftly from the financial imbalances caused by the crises.

Although there are differing views in the literature on the appropriate size of foreign
exchange reserves, the IMF's criteria are largely acknowledged. This criterion will
be mentioned in the following section, and the level of Turkey's reserve sizes based
on these criteria will be discussed. The year-on-year declines in the Central Bank
of the Republic of Turkey's (CBRT) foreign exchange reserves in recent years have
elicited a strong public outcry. The fact that the central bank's net balance sheet,
which had previously been criticized due to the turnover of three CBRT presidents
in a short period of time, is now negative has intensified these talks and has even
been utilized in political propaganda. These disputes did not end after the CBRT
stated that it used a considerable amount of foreign exchange sales to stabilize
exchange rate movements, and the CBRT's reserve management methods were
heavily criticized.

Although there are differing views in the literature on the minimal amount of
Central Bank foreign exchange reserves, the threshold values in the IMF report
published in 2000 are the most acceptable ideal levels. In this study, it was
determined whether these threshold levels are adequate for the Central Bank of the
Republic of Turkey's Gross Foreign Exchange Reserves. The ratio of reserves to
cover imports and short-term foreign loans has been established to be relatively
insufficient, although the ratio of meeting the monetary size of M2 is sufficient in
some periods. In the empirical section of the study, Logit-Probit models were used
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to evaluate the macroeconomic determinants influencing the Central Bank's
likelihood of meeting 25% of M2 monetary size. The effect of the variables, which
are confirmed by empirical research that Central Banks have an impact on their FX
Reserves, on the Central Bank's Optimal FX Reserve level has been explored in this
context.

2. Turkey and the Optimal Size of Central Bank Reserves

In response to the 2008 financial crisis, major central banks decreased policy
interest rates in order to stimulate their economies, while also dramatically
increasing the quantity of reserves in the banking system (Fuhrer, et al., 2020: 2).
When it comes to the crisis periods that began with the bankruptcy of Lehman
Brothers, one of the largest banks in the United States, it was observed that there
were central banks that did not bear the cost of holding reserves, as well as central
banks that had accumulated a significant amount of foreign exchange and gold
reserves by learning from previous years' financial crises. Following the crisis, there
was an argument that the countries chosen based on the size of their central bank
reserves, both during the crisis and in terms of overcoming the crisis, fared better.
In addition to this debate, discussions about ideal reserve sizes have grown in the
literature (Caspedes et al.,2014:13). The major objective of retaining reserves,
according to Heller (1966), is to eliminate increases in external liabilities and
disturbances in the balance of payments. According to Jeanne and Ranciere (2011),
reserve size is critical for preserving economic integrity in the face of financial
internal and external shocks. The opportunity cost of retaining reserves, according
to the authors, is quite significant when compared to the scenario of financial
inactivity or balance shift caused by external financial shocks. The potential cost of
reserves is frequently defined in the literature on international reserves by referring
to the swaps involved in changing the composition of the country's balance sheet.
The gap between the interest rate paid on the country's liabilities and the lower
return on reserves is known as the opportunity cost of reserves (Rodrik, 2006:223).
In the face of external shocks, Cespedes and Chang'a (2020) refer to reserves as
"war chests." According to the authors, as long as central bank reserve sizes are
greater than the ideal reserve ratio, resilient monetary policies can be implemented
in the face of changes in the external balance.

Discussions about the ideal reserve size of central banks are common in the relevant
literature (Rodrik, 2006: 256). According to Frenkel and Jovanovic (1981), a
country's foreign exchange reserves should be sufficient to cover imports and
foreign debts in the event of a trade shock. Similarly, Schherbakov (2002) claimed
that the amount of the reserve can significantly improve the country's external
position. Furthermore, he emphasized the degree of overlap between variables such
as external debt adequacy, import adequacy, monetary aggregate adequacy, and
reserve capacity. According to Garcia and Soto (2004), if a country's foreign
exchange reserves are sufficient to meet its external debts due in one year, it is
economically healthy and robust to potential external shocks. That is, the foreign
exchange reserves to short-term debt ratio is one. It should be higher (Cinel,
2015:5). According to the IMF's reserve size to import coverage ratio criterion,
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which was proposed in 2000 and has yet to be changed, the foreign exchange
reserve should be sufficient to cover imports for three or six months, assuming that
money inflows and outflows to the country halt. It is also one of the important
conditions that the amount of the foreign exchange reserve, along with the short-
term foreign debt and import coverage ratio, should fulfil a specified portion of the
M2 monetary size (Ahsan et al., 2006: 11). This metric is especially significant in
nations with poor banking institutions. In a financial or currency crisis, the country's
local currency must be swapped for foreign currency, hence a reserve amount is
required to match the demand for this shift. According to the IMF, this value ranges
between 5 and 20%. (Colomoris, 2000: 9).

According to both studies in the literature and the opinions of economic
policymakers, there are numerous perspectives on the appropriate level of reserve
size. According to supporters of the minimalist reserve level, sufficient reserves
must be kept to meet the aforementioned conditions. Reserves stored in excess of
specified amounts are inconvenient in terms of holding costs. Those who accept
this viewpoint criticize Asian countries for being specifically chosen for a period of
reserve size (Pineau et al., 2006: 12). The relationships between central bank
reserve sizes and other macroeconomic indicators are examined from the same
angle in more recent studies.

In our analysis, we will use the IMF's suggested reserve/3-6 month imports,
reserve/one-year external debt, and reserve/20 percent of M2 money supply to
analyse the above indicators of Turkey's reserve size. The following tables provide
the values of the relevant indicators for the years 2013-2020:
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Figure 1: Ratio of Gross Central Bank Reserves to M2 Money Supply
Source: CBRT, https://evds2.tcmb.gov.tr/

According to the commonly acknowledged ratio, the Central Bank's reserve to M2
monetary size should be between 5 and 20%. The reserve amount is observed to
meet this percentage for all periods between 2013 and 2020.
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Figure 2: Ratio of Gross Central Bank Reserves to Short-Term External Debt
Source: CBRT, https://evds2.tcmb.gov.tr/

The fact that the ratio of central bank reserves to debt amounts due within a year is
well below one can be viewed as a warning of an impending foreign debt crisis.
This rate, which has been gradually declining, is seen as a very poor measure of
Turkey's credibility in the foreign market, particularly in relation to the CDS (Credit
Risk Premium).
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Figure 3: 3-Month Import Ratio of Gross Central Bank Reserves
Source: CBRT, https://evds2.tcmb.gov.tr/

When we look at the import coverage ratios of the Central Bank's reserves, we
observe that they are significantly below the 1 value, just as short-term debt
coverage. This metric, which stayed unchanged between 2013 and 2020, is yet
another proof of the Central Bank's low reserves.
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Figure 4: Central Bank Gross Reserves
Source : CBRT, https://evds2.tcmb.gov.tr/

3. Empirical Implementation

In the empirical section of the study, Logit-Probit methods were used to examine
the link between the Central Bank's FX Reserve Adequacy levels and the related
macroeconomic variables. These indicators are: FX Reserves/M2 (20% of money
supply), FX Reserves/3-Monthly (25% of imports), and FX Reserves/Short-Term
External Debt (20% of imports). As indicated in the theoretical section of the study,
the fact that these values are greater than one suggests that the quantity of the
reserve is sufficient, and that these values are less than one shows that the amount
of the reserve is insufficient. Because the FX Reserves/3-Monthly Imports and FX
Reserves/Short-Term External Debt indicators in Turkey for all periods between
January 2013 and May 2021, which is the period covered by the empirical study,
are less than the threshold value of one, Logit-Probit analyses could not be
performed. When we look at the graphs and we see that it is not correct to accept a
threshold value less than one and specific to the Turkish economy, because the key
indicators are declining and there is no variation from this pattern in the following
periods. Because of this, the CBT's FX reserve adequacy indicator was solely
evaluated using the "Foreign Exchange Reserves/20% of M2 money supply"”
(Figure 1). The following logit-probit analysis was carried out based on the values
of the dependent variable ResM2:

{1 if ResM2 > 1
0if ResM2< 1

The literature on the issue was carefully evaluated in the selection of the
independent variables to be utilized in the empirical investigation, and the suitable
variables were incorporated to the model.
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Table 1: Independent Variables to be Used in the Model

Variables Symbol | Referance

Current CAB Frenkel and Jovanovic (1981), Karfakis (1997), Romero
Account (2005), Cinel and Yamak (2014), Gimis (2016), Sula
Balance (2011), Bird and Ragan (2003), Shcherbakov (2002),

Gosselin and Parent (2005), Chowdhury et al.. (2014),
Machlup (1966), Kelly (1970), Irefin and Yaaba( 2011),
Kartal and Tan (2018), Mahraddika (2019), Yiiksel and
Ozsari (2017), Gogiil (2020),

External ED Frenkel and Jovanovic (1981), Bird and Ragan (2003), Cinel
Debt ( Short and Yamak (2014), Gimiis (2016), Senibi et al. (2016),
Term) Shcherbakov (2002), Gosselin and Parent (2005), Machlup

(1966), Irefin and Yaaba( 2011), Kartal and Tan (2018),
Mahraddika (2019), Yiiksel and Ozsari (2017),

FED Interest | FED Cinel and Yamak (2014), Karfakis (1997), Jo (2011), Giimiis
Rate (2016), Bird and Ragan (2003), Courchene and Youssef
(1967), Irefin and Yaaba( 2011), Mahraddika (2019), Yiiksel
and Ozsar1 (2017), Ghosh (2016)

USD/TL EFEXC | Cinel and Yamak (2014), Romero (2005), Jo (2011), Senibi
Effective et al. (2016), Kasman and Ayhan (2008), Sula (2011), Irefin
Exchange and Yaaba (2011), Disyatat and Mathieson (2001), Panda
Rate and Trivedi (2016), Gosselin and Parent (2005), Chowdhury

(2014), Minjie and Degong (2016)
Central Bank | TLINTR | Cinel and Yamak (2014), Giimiis (2016), Irefin and Yaaba

Interest Rate (2011), Bird and Ragan (2003), Gosselin and Parent (2005),
Chowdhury (2014), Ghosh (2016)

Consumer CPI Gumus (2016), Chowdhury (2014), Kartal and Tan (2018),

Price index Yiiksel and Ozsar1 (2017),

Import IMP Cinel and Yamak (2014), Yiiksel and Ozsar1 (2017), Ghosh

(2016), Gosselin and Parent (2005), Chowdhury (2014),
Minjie and Degong (2016), Minjie and Degong (2016),
Export EXP Chowdhury (2014), Yiiksel and Ozsari (2017), Ghosh
(2016).

4. Method

The Logit and Probit models were used to investigate the factors influencing the
CBRT FX Reserves to remain above and below the Optimal level. These are models
in which the dependent variable has the values 0 and 1, i.e. the dependent variable
iIs made up of dummy variables. In these models, estimate is done using the
maximum likelihood approach, and assumptions such changing variance,
autocorrelation, and structural break are ignored in terms of consistency of the
results.

The logit model is a model developed from the logistic cumulative distribution in
which the dependent variable is a dummy variable with two or more values. The
logit model is also known as a logistic regression model in the literature. Despite
being non-linear, this model is a regression method that can be linearized if
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necessary. The logit model is a sophisticated statistical method that computes
anticipated values of the dependent variable as probability. The dependent and
independent variables in this model are generally continuous (Uslu, 2019: 157). The
probability of getting a value of 1 for the dependent variable is estimated here as a
result of changes in the independent variables:

1 1
PtzE(sz—i)zm (1)
The odds ratio, which is the ratio of the likelihood of an event occurring to the
likelihood of it not occurring, has the value Ez. The Logit value is obtained by
taking the logarithm of this value:

) =Z; = Bo + B1X1 2)

The logit model's ;1 coefficient shows the change in Logit versus a 1-unit change
in the X; argument. After acquiring this value, the probability of logit realization
for a given value of the X; independent variable is determined. Instead of the F test,
the Logit regression model employs the Maximum Similarity Rate and the Wald
Test (Demirci and Astar, 2011: 6).

The binary selection models are the probit regression model and the logistic
regression model. As a result, the structure's functions and tasks are similar to the
logit model (Cebeci, 2012:132). The estimated value of the dependent variable in
the probit regression model is expressed as the value of the standard normal
distribution function. Probit is the value used to calculate the standard normal
distribution function. The dependent variable in the probit model is binary, as it is
in the logit model. The probit model's factors should be quantitative or categorical,
and they should be translated into binary variables (Akkaya and Kantar, 2018: 585).

The structure of Probit models is derived from the cumulative normal distribution
function. Least Squares, Maximum Likelihood, Weighted Least Squares, Minimum
Chi-Square, and Iteratively Weighted techniques are used to estimate this model
(Bierens, 2004: 45). The Maximum Likelihood approach is commonly employed
(Cebeci, 2012: 135). The maximum probability of a similarity link between the
population and the sample taken from the population is determined using this
method:

Py
1-P;

L; =ln(

1 Bo
Py ==)=-"— 3
( Xi) Bo+pix )
Here, is the standard normal distribution's cumulative distribution function, and are
the unknown parameters to be estimated.

The LR test determines the accuracy of the expected results in Logit and Probit
models. By examining the outcome of LR>0.05, it is decided that the model will
give relevant results. Furthermore, the Psuedo McFadden R2 value is one of the
most commonly utilized success criterion in the model's success evaluation (Uslu,
2019: 159).
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Variable coefficients cannot be readily interpreted in Logit and Probit models. The
direction of the likelihood of the effect of the independent variable on the
categorical dependent variable is determined solely by the signs of the coefficients
(Cebeci, 2012: 141). The marginal effects are calculated for the interpretation of
the coefficients using the averages of the independent variables. In this case, the
probability of the change in the probability of the value of the dependent variable
due to the independent variable is calculated not only by the B1 coefficient, but also
by taking into account the probability level whose change is measured (Giiris and
Caglayan, 2011: 660). The following are the formulas for calculating marginal
effects:

fre-lt Bl

L
l—Pi

[+, P2

IP; _ _
9X;  (1+e Iz

= BiP(1—-F) (4)

The percentage effect of a 1-unit increase in the independent variable on the chance
of the dependent variable taking a value of 1 is determined from this equation and
using this value.

5. Empirical Results

Because the model's variables are in different decimals, logarithmic transformation
was applied to all variables except those that were not expressed as a ratio. As a
result, analyses were performed using the semi-logatirmic model and logit-probit
approaches. Because probit models require stationary series, the Augumented
Dickey-Fuller and Phillips-Perron Unit Root Tests were used to determine whether
the data set was stationary.

Table 2: Unit Root Tests

Variable ADF PP
With constant | With constant | With constant | With constant
and trend and trend
EXP -5.4766*** -6.1155*** -5.3063*** -6.0131***
IMP -3.0088*** -2.9940*** -4.7966*** -5.0157***
ED -3.0767** -3.4770** -3.1338** -3.6389**
CAB -3.8667*** -4,9698*** -3.5948*** -5.0040%***
FED -1.6353 -1.7832 -1.2883 -1.3854
AFED -7.3909*** -71.4229*** -1.4770%** -7.4991***
CPI 2.2336 -1.1354 2.2999 -1.3785
ACPI -5.2635*** -5.9362*** -7.5494%*** -7.7141%**
TLINTR -2.3722 -2.9650 -1.7234 -2.2638
A TLINTR -4.9214%** -4,8958*** -4,9025%** -4.8741%**
USDTL 0.0643 -4.3581*** 0.1790 -3.1979*
AUSDTL -7.9723*** -6.7599*** -6.3869*** -6.3500***

Note: (*) Significant at the 10% significance level; (**) Significant at the 5% significance level; and
(***) Significant at the 1% significant level. The choice was made using the Schwarz information
criterion and the critical values estimated by MacKinnon (1996).
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According to both ADF and PP tests, the IMP, EXP, ED and CAB variables were
stationary in level values, whereas the other variables became stationary when the
first difference was obtained. The first differences of the USDT, TLINTR and CPI
variables were made stationary in this example by taking 1(1), and the model was
estimated using the data set with the difference taken for the relevant variables.

Table 3: Logit/Probit Model Outcomes

Logit Model Probit Model
Variables Coefficient | Probability | Coefficient | Probability
AUSDTL -0.974 0.02** -0,77 0,06*
AUSDFED -2.47 0.01 -3.59 0.45
ACPI -0.99 0.00** -1.29 0.03**
ED -1.02 0.02** -1.12 0.00***
CAB -0.090 0.00*** -0.01 0.00**
IMP 51.1 0.23 35.11 1.01
EXP -46.2 0.15 -45.76 1.10
TLINTR 21.43 0.38 18.56 0.26
Constant -5.06 0.03** -4.83 0.01**
LR 17.93 0.00** 17.93 0.00
Log Likelihood -7.41 -7.12
R? McFadden 0.58 0.59
SSR 1.03 1.03
AIC 0.56 0.56

Note: ((*) Significant at 10% significance level; (**) Significant at 5% significance level; and (***)
Significant at 1% significant level.

The logit and probit results for this study almost completely confirm each other,
with the same statistically significant variables in both the predicted logit and probit
models and the closeness of the R? McFadden value, which are the results of model
success, the sum of squares of error, and the same AIC value. The variables
USDTL, CPI, ED, and CAB were shown to be statistically significant in both
models. Although the R? Mc Fadden value for the Logit model is 0.58 and 0.59 for
the Probit model, the goodness of fit in describing changes in the categorical
dependent variable is deemed adequate. Furthermore, the small sum of squares of
error (SSR) value is a statistical indicator of the model's good estimation.

In the calculation of CBRT Foreign Exchange Reserves, both CBRT rates and FED
rates were found to be statistically insignificant. One explanation for this is that
monthly and quarterly research cannot adequately represent the effect of interest
rates. The effects of changes in interest rates on other macroeconomic and
categorical variables are stronger in higher frequency data. The variables effective
exchange rate, inflation, current account deficit, and short-term external debt are
found to be statistically significant. Furthermore, while the variable of current
account deficit was found to be statistically significant, the variables of import and
export, two other crucial variables of foreign trade, were found to be statistically
insignificant. The coefficients are not known to be readily interpretable based on
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the results of the Logit and Probit models. In this situation, the coefficients are
interpreted after the estimation by performing a marginal transformation.

Table 4: Marginal Effects Transformation Results After Logit/Probit Estimation

Logit Model Probit Model
Variables Coefficient | Probability | Coefficient | Probability

AUSDTL -0.0013 0.1502 -0.0011 0.1403
AFED -0.0378 0.2016 -0.0385 0.1093

ACPI -0.0241 0.0360** -0.0013 0.0300**

ED -0.0102 0.0001** -0.0010 0.0298**
CAB -0.0110 0.1803 -0.0290 0.0130
IMP 4.206 0.2108 3.708 0.1891
EXP -2.902 0.3004 -3.011 0.2874
TLINTR 2.016 0.1204 2.064 0.1181

Note: (*) Significant at the 10% level of significance; (**) Significant at the 5% level of significance.
(***) Significant at the 1% level of significance. The marginal transformation was calculated using
the mean or median, taking into account the data sets' normality.

Although the Logit and Probit model findings showed that CPI, CAB, ED, and
USDTL variables were statistically significant, the marginal effects analysis
revealed that only ED and CPI variables were statistically significant. In this
scenario, in addition to interpreting the direction of the influence of the CAB and
USDTL variables on the categorical dependent variable, the coefficients of the DB
and CPI variables that are statistically significant as a result of the marginal effects
analysis are also interpreted.

One-unit adjustments in the current account balance and the USD-TL Effective
Rate reduce the CBRT Gross Foreign Exchange Reserves, causing them to fall
below the optimum level. When all other factors remain constant, a one-unit
increase in short-term external debt generates an estimated 0.001 decrease in the
probability that the CBRT Gross Foreign Exchange Reserves will remain at an
optimal level in terms of meeting the M2 money supply. A one-unit increase in
inflation, on the other hand, results in an estimated 0.02 decrease in the likelihood
that the CBRT's foreign exchange reserves will remain at an optimal level for
fulfilling the M2 money supply. In economic terms, the impacts of the factors
deemed statistically significant in the model on the dependent variable are the
predicted results.

The findings are similar to the studies of Cinel and Yamak (2014), Giimiis (2016),
Yiiksel and Ozsar1 (2017), which are different in terms of the fact that the Export
and Import variables are found to be statistically insignificant among the factors
affecting the CBRT's FX Reserves and the direction of the variables.

6. Conclusion

In the history of economic crises and, more broadly, unfavorable cyclical changes
produced by internal and external shocks, states with significant national reserves
have been found to be less influenced by monetary shocks. National reserves,
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according to some economists, are countries' "economic war chests." During the
COVID-19 pandemic, which occurred in the last two years and had a negative
impact on the global economy, the importance of national reserves was highlighted
once again in terms of the monetary sustainability of policies implemented by the
health sector or governments during the pandemic process. The fact that the US
dollar forms a large portion of practically all of the world's national foreign currency
reserves is also vital for the long-term stability of the exchange rate stability of the
countries' national currencies versus the US dollar.

The cyclical fluctuations in the US economy now, like those in the 1930s, have a
huge impact on global economies. The countries chosen based on the size of their
national reserves came to the fore in the fight against structural currency issues
suffered in many countries around the world as a result of the crisis originating in
the United States during the 2008 Mortgage Crisis. In terms of the utilization and
quality of national reserves, net foreign exchange reserves are considered rather
than gross reserves. The fact that national reserves are free of gold, FX SWAPs,
and even SDRs appears to be a more accurate indicator of the country's national
reserves.

Despite the fact that quantitatively substantial growth indications have been
recorded in Turkey's economy in recent years, the country's price and exchange rate
stability has become chronic. It was discovered, in particular, that the CBRT's net
foreign exchange reserve-SWAP value, which made large expenditures on national
foreign exchange reserves to preserve exchange rate stability, was less than zero,
implying that the country's net national savings were negative. This situation's
economic and political anxiety prompted criticism of the CBRT's foreign exchange
reserve policies.

The factors influencing the CBRT's foreign exchange reserves are at an optimal
level, and the likelihood of remaining at that level has been investigated in the study.
The relationship between the CPI, CBRT policy rate, FED policy rate, short-term
external debt, imports and exports variables, and the dummy dependent variable,
which indicates whether 20 percent of the CBRT Gross Foreign Exchange
Reserves/M2 monetary size is greater than or less than one value, was investigated
for this purpose. CPI and short-term external debt variables were shown to be
statistically significant in the model created using Logit and Probit methods.
According to the study's final findings, rises in CPI and short-term external debt
values enhance the likelihood that gross foreign exchange reserves will remain
below the optimal level. This result confirms the empirical findings of studies
undertaken in the literature, whether on the CBRT or on other national reserves.

References

Ahsan, A., Skully, M. T., Wickramanayake, J. (2006), “Determinants of Central
Bank Independence and Governance: Problems and Policy Implications”, Journal
of Administration and Governance, 1: 47-67.

65



Anadolu Iktisat ve Isletme Dergisi, 6 (1) 2022, 54-68
Akkaya, M., Kantar, L. (2018), “Finansal Krizlerin Tahmininde Oncii Gdstergelerin
Logit-Probit Model Ile Analizi: Tiirkiye Uygulamas1”, Uluslararas: Yonetim Iktisat
ve Isletme Dergisi, 14(3): 575-590.

Baeriswyl, R., Fuhrer, L. M., Gerlach-Kristen, P., Tenhofen, J. (2021), “The
Dynamics of Bank Rates in a Negative-rate Environment: The Swiss Case”, SNB
Working Papers, No.05.

Bierens, H. J. (2003), Introduction to the Mathematical and Statistical Foundations
of Econometrics, Cambridge University Press.

Bird, G., Rajan, R. (2003), “Too Much of a Good Thing? The Adequacy of
International Reserves in the Aftermath of Crises”, World Economy, 26(6): 873-
891.

Calomiris, C. W. (2000), “When Will Economics Guide, IMF and World Bank
Reforms”, CATO Journal, 20(1): 85-103.

Cebeci, I. (2012), “Krizleri Incelemede Kullanilan Nitel Tercih Modelleri: Tiirkiye
Icin Bir Probit Model Uygulamasi:(1988-2009)”, Istanbul Universitesi Iktisat
Fakiiltesi Mecmuasi, 62(1): 127-146.

Céspedes, L. F., Chang, R. (2020), “Optimal Foreign Reserves and Central Bank
Policy Under Financial Stress”, NBER Working Papers, N0.27923.

Céspedes, L. F., Chang, R., Velasco, A. (2014), “Is Inflation Targeting Still on
Target? The Recent Experience of Latin America”, International Finance, 17(2):
185-208.

Chowdhury, M. N. M., Uddin, M. J., Islam, M. S. (2014), “An Econometric
Analysis of the Determinants of Foreign Exchange Reserves in
Bangladesh”, Journal of World Economic Research, 3(6): 72-82.

Cinel, E. A., Yamak, N. (2014), “Merkez Bankasi Doviz Rezervlerinin
Belirleyicileri: Tiirkiye Ornegi”, Ekonomik Yaklasim, 25(93): 21-38.

Cinel, E. (2015), “Tiirkiye’de Doviz Rezervleri Yeterli mi?”, Mehmet Akif Ersoy
Universitesi Sosyal Bilimler Enstitiisii Dergisi, 7(12): 131-144.

Demirci, S., Astar, M. (2011), “Tiirkiye’de Ozel Sigortay1 Etkileyen Faktorler:
Logit Modeli”, Trakya Universitesi Sosyal Bilimler Dergisi, 13(2): 119-129.

Dorrucci, E., Gavila, S., Kreye, A., Rautava, J., Balcao Reis, T., Ghirga, M., ...
Lalouette, L. (2006), “The Accumulation of Foreign Reserves”, European Central
Bank Occasional Paper Series, N0.43.

Frenkel, J. A., Jovanovic, B. (1981), “Optimal International Reserves: A Stochastic
Framework”, The Economic Journal, 91(362): 507-514.

Ghosh, A. (2016), “What Drives Gold Demand in Central Bank's Foreign Exchange
Reserve Portfolio?”, Finance Research Letters, 17: 146-150.

66



Cavid SULEYMANLI
Gogiil, P. (2020), “Merkez Bankas1 Déviz Rezervi Ve Cari Acik liskisi Uzerine
Ampirik Bir Uygulama (1995-2019)”, Dicle Universitesi Sosyal Bilimler Enstitiisii
Dergisi, 25: 238-249.

Gosselin, M. A., Parent, N. (2005), “An empirical analysis of foreign exchange
reserves in emerging Asia”, Bank of Canada Staff Working Paper, No.38.

Gumis, 1. (2016), “The Relationship between Sovereign Spreads and International
Reserves: Does the Exchange Rate Regime Matter?””, Emerging Markets Finance
and Trade, 52(3): 658-673.

Giiris, S., Caglayan, E., Un, T. (2011), “Estimating of Probability of
Homeownership in Rural and Urban Areas: Logit, Probit and Gompit
Model”, European Journal of Social Sciences, 21(3): 405-411.

Heller, H. R. (1966), “Optimal International Reserves”, The Economic
Journal, 76(302): 296-311.

Irefin, D., Yaaba, B. N. (2011), “Determinants of Foreign Reserves in Nigeria: An
Autoregressive  Distributed Lag Approach”, CBN Journal of Applied
Statistics, 2(2): 63-82.

Jeanne, O., Ranciere, R. (2011), “The Optimal Level of International Reserves for
Emerging Market Countries: A New Formula and Some Applications”, The
Economic Journal, 121(555): 905-930.

Jo, G. J. (2011), “Analysis of International Reserve Hoarding in Korea”, Pacific
Economic Review, 16(2): 154-167.

Karfakis, C. (1997), “The Demand for International Liquidity: A Cointegration
Approach”, Applied Financial Economics, 7(6): 673-678.

Kartal, M. T., Tan, O. F. (2018), “A Recommendation for Strengthening Reserves
of the Central Bank of the Republic of Turkey (CBRT): Reserve Tax to Financial
Intermediaries”, Istanbul Finance Congress, 8: 1-4.

Kasman, A., Ayhan, D. (2008), “Foreign Exchange Reserves and Exchange Rates
in Turkey: Structural Breaks, Unit Roots and Cointegration”, Economic
Modelling, 25(1): 83-92.

Kelly, M. G. (1970), “The Demand for International Reserves”, The American
Economic Review, 60(4): 655-667.

Machlup, F. (1966), “The Need for Monetary Reserves”, PSL Quarterly
Review, 19(78): 58-75.

Mabhraddika, W. (2019), “Does International Reserve Accumulation Crowd Out
Domestic Private Investment?”, International Economics, 158: 39-50.

Minjie, M., Degong, M. (2016), “The Effect of Export Rebate on RMB Exchange
Rate and Foreign Exchange Reserves-Based on the Data from 1996 to
20147, Journal of Sichuan University (Philosophy and Social Science Edition), 1:
009.

67



Anadolu Iktisat ve Isletme Dergisi, 6 (1) 2022, 54-68
Panda, D. P., Trivedi, P. (2016), “Macroeconomic Determinants of India's Foreign
Exchange Reserves: An Empirical Analysis”, [IUP Journal of Applied
Economics, 15(4): 31-47.

Rodrik, D. (2006), “The Social Cost of Foreign Exchange Reserves”, International
Economic Journal, 20(3): 253-266.

Romero, A. M. (2005), “Comparative Study: Factors that Affect Foreign Cllrrency
Reserves in China and India”, Honors Projects Paper 33.

Senibi, V., Oduntan, E., Uzoma, O., Senibi, E., Oluwaseun, A. (2016), “Public Debt
and External Reserve: The Nigerian Experience (1981-2013)”, Economics
Research International, 1: 1-8.

Shcherbakov, S. G. (2002), “Foreign Reserve Adequacy: Case of Russia”,
in Fifteenth Meeting of the IMF Committee on Balance of Payments Statistics,
Australia, 153-178.

Soto, C., Garcia, P. (2004), “Large Hoardings of International Reserves: Are They
Worth It?”, Central Bank of Chile Working Papers, No. 299.

Sula, O. (2011), “Demand for International Reserves in Developing Nations: A
Quantile Regression Approach”, Journal of International Money and
Finance, 30(5): 764-777.

Uslu, H. (2019), “Logit-Probit Modeli Yardimiyla Tiirkiye’de Cari A¢ik Kaynakli
Kriz Riskini Etkileyen Faktorlerin Belirlenmesi”, Uluslararasi Ekonomi ve Yenilik
Dergisi, 5(2): 153-178.

Yegnanarayana, B. (2009), Artificial Neural Networks. PHI Learning Pvt. Ltd.

Yuksel, S., Ozsari, M. (2017), “Tiirkiye nin Kredi Notunu Etkileyen Faktorlerin
Mars Yontemi Ile Belirlenmesi”. Politik Ekonomik Kuram, 1(2): 16-31.

68



L d b 4 2 4 2 4 2 4 2 £ B 4 2 4 2

ljek



