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Abstract

Numerous studies in the economic literature demonstrate that real and nominal shocks affect real and
nominal exchange rates in the short or long term. Therefore, it was deemed worthwhile to investigate
whether real and nominal shocks have contributed to the recent increase in Turkiye's exchange rates. To
this end, three separate time series were created for the American dollar, based on the real exchange rate
derived from the consumer price index, the real exchange rate derived from the producer price index,
and the nominal exchange rate. These were calculated using 379 monthly observations from 01/01/1994
to 01/06/2025. The first Structural Vector Autoregression model was estimated with the real
exchange rate based on the consumer price index and the nominal exchange rate as endogenous
variables. The second Structural Vector Autoregression model was estimated with the real exchange
rate based on the producer price index and the nominal exchange rate as endogenous variables. Both
estimation models were accepted after the necessary assumptions were satisfied and the models passed
diagnostic tests. According to the results of the accepted models, it was concluded that real shocks have
a permanent effect on real and nominal exchange rates in the long term for both models, while nominal
shocks do not have a significant effect on real and nominal exchange rates in the long term.

Key Words: Exchange Rate, Real and Nominal Shocks, SVAR
Jel Codes: C32, F31, F41

SVAR Yontemiyle Tiirkiye'de Ekonomik Soklar Altinda Reel ve Nominal

Doviz Kurlarimin Arastirilmasi
Oz
Ekonomi literatiiriinde reel ve nominal soklarin kisa veya uzun dénemde reel ve nominal doviz kurlar
iizerinde etkilerinin devam ettigini kanitlayan pek ¢ok calisma bulunmaktadir. Bundan dolay1 reel ve
nominal soklarin son yillarda Tiirkiye’de doviz kurlarinda yasanan yiikselislerde etkisinin olup olmadig:
arastrmaya deger goriilmiistiir. Bunun igin tiiketici fiyat endeksi bazli reel doviz kuru, tiretici fiyat
endeksi bazli reel déviz kuru ve nominal d6viz kuru olarak Amerikan Dolar1 i¢in ulasilan en eski tarih
olan 01/01/1994 yil1 ve 01/06/2025 yilina kadar aylik 379 gézlemden elde edilen {i¢ ayri zaman serisi
olusturulmustur. Sonrasinda tiiketici fiyat endeksi bazli reel doviz kuru ve nominal doviz kurunun igsel
degiskenler olarak yer aldig1 birinci Yapisal Vektor Otoregresyon modeli ve iiretici fiyat bazl reel doviz
kuru ile nominal d6viz kurunun igsel degiskenler olarak yer aldig1 ikinci Yapisal Vektor Otoregresyon
modeli tahmin edilmistir. Her iki tahmin modeli gerekli varsayimlar1 saglayarak ve diagnostik testleri

gecerek kabul edilmistir. Kabul edilen model sonuglarina gore her iki model i¢in uzun dénemde reel
soklarin reel ve nominal doviz kurlar {izerinde olan etkisinin kalici olduguna ve nominal soklarin ise
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uzun dénemde reel ve nominal doviz kurlar iizerinde kayda deger bir etki gostermedigi yoniinde karar
verilmistir.

Anahtar Kelimeler: Déviz Kurlari, Reel ve Nominal Soklar, SVAR

Jel Kodlari: C32, F31, F41

1. Introduction

There are two main theories in the literature that explain fluctuations in exchange rates.
The first is the “unequilibrium view”, which was developed by Mussa (1986). The second is
the “equilibrium view”, which was introduced to the literature by Lucas (1982) and Svensson
(1985). Based on the work of Mundell (1962), Fleming (1962) and Dornbusch (1976), the
imbalance view argues that volatility in the real exchange rate stems from disruptions in
financial markets — primarily foreign exchange markets — i.e. nominal shocks. Therefore, the
effects of shocks in the nominal exchange rate are considered permanent. In contrast, the
equilibrium view argues that fluctuations in the real exchange rate stem from real shocks, which
mitigate the effects of nominal exchange rate shocks. When these two views are compared, the
imbalance view is seen to protect the real economy against nominal shocks under a fixed
exchange rate regime. In contrast, the equilibrium view suggests that countries abandoning a
free exchange rate regime will have to bear the cost of maintaining the stability of their real

economic size.

The most frequently used method in the literature for investigating fluctuations in
exchange rates is the Structural Vector Autoregression (SVAR) model, which was developed
by Blanchard and Quah (1989) to address long-term constraints. Among the first studies to
apply this method to exchange rates, Lastrapes (1992) and Clarida and Gali (1994) concluded
that real shocks affect both real and nominal exchange rates in the long term, whereas nominal
shocks only affect the nominal exchange rate. Similar results were obtained by Chen and Wu
(1997) and Enders and Lee (1997), who found that real shocks affect the real exchange rate in
the long term (Alper, 2011: 36).

In light of the continuous rise in exchange rates observed in Turkiye in recent years,
which is considered to be directly related to the subject of the research, it is important to

investigate the effects of real and nominal shocks on exchange rates.

The study will first examine theoretical explanations of the relationship between
economic shocks and real and nominal exchange rates, reviewing previous national and

international literature on the subject. Subsequently, statistical information on the variables to
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be used in the study will be presented, and research hypotheses will be formulated based on
these variables. The next step will involve presenting theoretical explanations of the methods
to be applied in the analysis section. Finally, the hypotheses will be tested based on the results
obtained in the analysis section.

2. Real And Nominal Exchange Rates In Turkiye

The nominal exchange rate is the weighted average of the Turkish lira (TL), calculated
using a basket of currencies from countries that account for the largest share of Turkiye's foreign
trade. The real exchange rate is obtained by adjusting the nominal exchange rate to account for
relative price effects.

RER =[]V, [—Lu v, (1)

Pixe;TuR

Equation (1) shows the formula used to calculate the real exchange rate, which is
obtained from the weighted average of Turkiye's price level as calculated by the Central Bank
of the Republic of Turkiye (TCMB) and the price levels of Turkiye's trading partners. In the
equation, w; represents the weight of country “i” in Turkiye's real exchange rate index; prur
represents Turkiye's index; pi represents the price index of country “i”’; ejtur represents the
exchange rate value of the currency of country “i” in Turkish lira; and N represents the number
of countries. According to the equation, an increase in the real exchange rate indicates that the
Turkish lira has appreciated in real terms, meaning that the price of domestic goods has
increased relative to foreign goods.

Pt TUR

RER=RER1 [[V., [ LiluR o

Pt_1,TUR
P 1i*€t—1,iTUR

Equation (2) illustrates the chain index method employed by the Central Bank of the
Republic of Turkiye for calculating real exchange rate indices. This method is based on
commercial data from two-year periods between 1994 and 2023, encompassing sixty countries,
as compiled by the European Central Bank (ECB) and the Bank for International Settlements
(BIS). The calculation is performed using country weights for each period. In this equation, t
represents the current month and t-1 represents the previous month. wy; represents the weight
of country “i”” in the current month and RER.1 represents the real exchange rate for the previous
month (Kocakale & Toprak, 2015). In the study, the nominal exchange rate is represented by

nusd, which is the Turkish lira equivalent of one US dollar. Meanwhile, the real exchange rates
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are represented by rcpi, which is the consumer price index-based real exchange rate, and rppi,
which is the producer price index-based real exchange rate.

Figure 1: Graph of Nominal and Real Exchange Rates (1994-2025)
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Source: TCMB (2025).

Figure 1 shows the monthly nominal and real exchange rates in Turkiye between 1994
and 2025. During the study period, the real exchange rate based on the consumer price index
ranged from a minimum of 50.28 TL to a maximum of 107.71 TL. Meanwhile, the real
exchange rate based on the producer price index ranged from a minimum of 60.75 TL to a
maximum of 116.95 TL, exhibiting a pattern of decline and subsequent increase. In contrast,
the nominal exchange rate is observed to have followed a steady upward trend throughout the

period, ranging from a minimum of 0.01 TL to a maximum of 39.41 TL.
3. Theoretical Framework

To explain the effects of real and nominal shocks on real and nominal exchange rates,
Enders and Lee (1997) expanded upon Dornbusch's (1976) model for open and small
economies. In this model, m represents the logarithmic form of the domestic money supply; p,
the logarithmic form of domestic prices; y, the logarithmic form of domestic economic output;
I, the domestic interest rate; e, the logarithmic form of the nominal exchange rate, indicating
the value of the domestic currency against the foreign currency; and d. pressure from excess

demand on domestic goods; g: the logarithmic value of real public expenditure; t: sub-values
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of time; and Et: the expectations operator for information available up to time t. The superscript
symbol (*) represents variables related to the foreign economy. The model consists of five

equations, of which:
mt:pt+yt—lit, A>0 (3)

Equation (3) assumes that the domestic money supply and demand are equal and have
positive relationships with domestic production and prices, and negative relationships with

interest rates.
it=1it + Et[ew1—ef (4)

Equation (4) expresses integrated interest rate parity, whereby the domestic interest rate
is added to the expected depreciation rate of the domestic currency against the foreign interest
rate.

dt:Tyt+5[et+pt*-pt]+gt-ait-yt, 0<t<1;6,0>0 (5)

Equation (5) shows that, when the excess demand pressure, expressed as the difference
between domestic production [ Ty:+ & (et + pt - pr) + gt - oit ] exceeds demand pressure, there
is a positive correlation between domestic production, public expenditure, and the real exchange

rate, and a negative correlation between the domestic interest rate and the same factors.
pt+1—pt=ndt, T>0 (6)

Equation (6) illustrates the process of price adjustment, indicating an increase in excess

demand pressure and, consequently, a rise in domestic prices.
r=e+pi -pt (7
Equation (7) represents the real exchange rate, showing that an increase in this rate

results in depreciation of the local currency.

Four assumptions were made in order to determine the time paths of the external
variables included in the model. These assumptions involve the variables Eyt+1, Egt+1 and Emt+1,
which represent real shocks in economic output, real shocks in public spending and nominal

money shocks, respectively.

Mt+1 = Mt + Emt+1 (8)
Vi+1 = Yt + Eytn1 9
Jt+1 = Ot + Egt+1 (10)
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These assumptions imply that the shocks likely to occur consist only of permanent

components, as shown by equations (8), (9) and (10).
pt*t+1 = pt* =..=0 (11)

The final assumption in equation (11) suggests that foreign prices will not change over

time and will stay at zero.

As with many models in the economic literature, it is defined as the relative magnitude
of variables belonging to the domestic and foreign economies under the assumption of two open
economies in the world economy, with behavioural parameters (4, §, o, T and ) that are equal
for these countries. This renders equation (11) unnecessary, as it represents the differences
between the my, i, it and pt variables.

e =Bo (B1) Po+PBo(1-P1) oy (B) [ Mea+yial+ (1-Bo)m +B2ye-q/é
(12)

re=ec-pe=(Po-1)(B1) Po+ (Bo-1)(1-Bt)Thoy (L) Mt - Yir 1+ (1- Bo) My

+ B2 Yt - Ot / o)
(13)

The initial relative price is expressed as po, and the time path represented by equations
(12) and (13) is obtained using equations (3) to (10). Here, equations (14) and (15) are used.

Bo=(U2) {((L+a/A8)—[(L+a/A8 )2 +4Im A5 1"} <0 (14)

B1=1+1/ABo; P2=(1-1)/6+0/A5+1/Lom A, assumption |Bo|<1 ve |B1|<1 is
accepted. (15)

Thus, the time paths of the real and nominal exchange rates, as obtained from equations

(12) and (13), enable the effects of real and nominal shocks to be measured.
det/dmy=dre/dme=(1- o) >1 (16)

When an increase in the money supply is treated as a nominal shock in equation (16), it

is demonstrated that such shocks affect both nominal and real exchange rates in the short term.

limJ—oo dewj / dme = o ( 1- (11 ) Z0=lo ¥+  (1- [ ) = 1
17)

lim driej/ dme= (Bo-1) (1- f1)) EiZy B4+ (1- o) =0 (18)
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Furthermore, equations (17) and (18) show that, in the long term, the effect of nominal
shocks on the real exchange rate disappears, while their effect on the nominal exchange rate

continues.
det/ dy: = dr/ dy: = B2 (19)

When income shocks are considered in equation (19) to represent real shocks, it is
demonstrated that the short-term impact of these shocks on real and nominal exchange rates is

equivalent to S2.

lim dewj/d€y,, =(1-7)/6-1 (20)
]—)OO
lim druj/de,, =(1-1)/8>0 (1)
]—)OO

Additionally, equations (20) and (21) demonstrate the ongoing impact of income shocks

on long-term real and nominal exchange rates.

de/dm;= lim dewj/d€y, =-1/6 (22)
Jj—oo

dri/dgi= lim drwj/d€g =-1/6 (23)
Jj—o©

Finally, when public expenditure shocks are considered as one type of real shock, it can
be seen that they have the same effect on real and nominal exchange rates in both the short and
long term, as shown in equations (22) and (23). Based on this, it can be concluded that both real
and nominal shocks affect real and nominal exchange rates in the short term. However, in the
long term, nominal shocks continue to affect the nominal exchange rate, while losing their effect
on the real exchange rate (Enders & Lee, 1997: 239-242).

4. Literature Review

Listed below are previous studies on this research topic that have been carried out at

national and international levels.

Erlat and Erlat (1998) conducted a cointegration analysis using the SVAR method for
Turkiye, the United States, Saudi Arabia, France, Italy, the Netherlands, Japan and the United
Kingdom. They found that real shocks had a dominant effect on real exchange rates in all

countries except Italy.

Chowdhury (2004) used the VAR method to analyse data from Chile, Colombia,
Malaysia, Singapore, South Korea and Uruguay between 1980 and 1996. He concluded that
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real shocks had a greater impact on exchange rates than nominal shocks in all of the countries

examined.

Using the SVAR method, Inoue and Hamori (2009) revealed the driving force of real
shocks on real and nominal exchange rates in India between 1999 and 20009.

Ok et al. (2010) applied the SVAR method to data from Cambodia and Laos between
1995 and 2008. They found that real shocks caused depreciation in both real and nominal
exchange rates, while nominal shocks caused depreciation in nominal exchange rates in the

long term, but appreciation in real exchange rates in the short term.

Using cointegration models and the SVAR method, Alper (2011) examined Turkiye
between 1987 and 2010. He found that nominal shocks affect the real exchange rate in the long
term, while real shocks affect the nominal exchange rate.

Using the SVAR model, Nasir and Malik (2011) found that real shocks had an effect on
both real and nominal exchange rates in Pakistan between 2000 and 2009, while nominal shocks
had a permanent effect on nominal exchange rates and a temporary effect on real exchange

rates.

Using the SVAR method, Huh and Kwon (2015) concluded that long-term changes for
all G7 countries between 1991 and 2012 were caused by nominal shocks. They explained that,

based on this finding, real exchange rates were affected by nominal shocks in the long term.

Using the SVAR method, Sarker et al. (2016) demonstrated that the real shock had
persistent long-term effects on real and nominal exchange rates in Bangladesh between 2003
and 2014.

Using the SVAR method, Ganbayar (2021) concluded that real exchange rate
movements in Mongolia between 1994 and 2021 were driven by real shocks in the long term,
while nominal shocks were significant in explaining nominal exchange rates in both the short

and long term.

Using cointegration and error correction models for the period 2008-2019, Baghestani
(2022) demonstrated that the real exchange rates for Mexico, Canada, and the United States are

in equilibrium in the long term and exhibit a cointegration relationship.
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Using the SVAR method, Kamalov et al. (2024) found that real shocks had a longer-
lasting effect on both real and nominal exchange rates in Canada and the United States than
nominal shocks did, between 1972 and 2023.

Considering the time dimension and relevance of the research, as can be understood
from the studies in the literature, it is believed that this study will contribute to the literature in
terms of the variables used.

5. The Data Set And Research Hypotheses

As the study will be conducted using time series analysis, time series were created from
the data for the nusd, rcpi and rppi variables. These time series consist of 379 observations and
have secondary data characteristics. They use monthly data from 01/01/1994 (the earliest date
available for all variables) up to 01/06/2025 (TCMB, 2025).

Table 1: Summary Statistics of Raw Data

Variable (s, Mean Std. dev. Min. Max.
nusd 178 4 TRE466H 8.314195 01 3041
rcpl 178 031263 18.93998 50.28 12771
1ppi 178 0354005 13.00336 60.75 116.95

Table 1 presents the summary statistics for the time series derived from the raw data of
the variables. The X-11 filtering method was employed to eliminate seasonal effects from the

monthly data series.

Table 2: Process-Ready Summary Statistics

Variable (hs. Mean Std. dev. Min. Max.

Innusd 178 A366823 1682675 -4 669974 3673123
|nrcps 378 4511641 2161317 3.934893 434856
Inrppi 178 4528264 14311596 4004152 4. Ta0RY

In addition, a logarithmic transformation was applied to each series to give the time
series of the variables a linear form, preparing them for processing. Table 2 shows the summary

statistics for the transformed variables.
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Figure 2: Graph of Processed Variables
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Figure 2 shows the graph of the series belonging to the variables prepared for time series

analysis in the application section. It is possible to do the following with these series:

H1: In the long term, the real exchange rate based on the consumer price index continues

to respond to the real shock.

Hz: In the long term, the real exchange rate based on the consumer price index has not

continued to respond to real shocks.

Hz: In the long term, the real exchange rate based on the consumer price index continues

to respond to the nominal shock.

Ha: In the long term, the real exchange rate based on the consumer price index does not

continue to respond to nominal shocks.

Hs: In the long term, the real exchange rate, as measured by the producer price index,

continues to react to real economic shocks.

He: In the long term, the real exchange rate based on the producer price index does not

persist in the face of real shocks.

H-: In the long term, the real exchange rate based on the producer price index continues

to respond to nominal shocks.

Hs: In the long term, the real exchange rate based on the producer price index does not

persist in the face of nominal shocks.
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Ho: In the long term, the nominal exchange rate continues to react to real economic

shocks.
Hio: In the long term, the nominal exchange rate no longer responds to real shocks.

Hi1: In the long term, the nominal exchange rate continues to be affected by nominal

shocks.
Hi2: In the long term, the nominal exchange rate no longer responds to nominal shocks.

A total of twelve research hypotheses were formulated for testing in the application

section.
6. Methodology

The study's hypotheses will be tested in the application section using time series
analysis. The methodology section therefore includes theoretical explanations of the time series
analyses to be used in sequence: These are the Augmented Dickey-Fuller (ADF) and Phillips-
Perron (PP) unit root tests, SVAR analysis and, finally, SVAR model impulse response

analysis.
6.1. ADF and PP Tests

In the field of time series analysis, Dickey and Fuller (1979) and (1981) developed unit

root tests for detecting stationarity in variables.
& =0.6_1 + 0,6, _o+...+ 056 5+ & (24)

Equation (24) represents the initial model developed by Dickey and Fuller. However, it
has been proven that this equation cannot be used when autocorrelation appears in the error
term due to the presence of a p-order relationship between the error terms. Consequently, new

models have been developed.

AYi= Y1+ XK 4 AV + &, (25)
AYi= Lo+ L1Ye1 + Z{-‘zl A AVe1 + & (26)
AYi= Bo+ B1Ye1 + Botrend+ XK A, AYi1 + & (27)

Of these newly developed models, equation (25) is the first without a constant
coefficient or trend; equation (26) is the second with only a constant coefficient; and equation

(27) is the final model with both a constant and a trend.

Gelis Tarihi/ Kabul Tarihi
09.09.2025/05.11.2025 11




Turkuaz Uluslararasi Sosyo-Ekonomik Stratejik Arastirmalar Dergisi,
Cilt / Volume: 7, Sayi / Issue: 2, Yil/ Year: 2025
Arastirma Makalesi

Another unit root test was developed as an alternative to the ADF unit root test. This
was developed by Phillips and Perron (1988).

Yi=aYe1 + & (28)
Yi=pu +aYe1 + & (29)
Ve=p+ B (t—sA) +avu+e, (30)

In this test, the first model is the none model, which does not include a constant
coefficient or trend in equation (28). The second model is equation (29), which includes only a
constant coefficient. The third model is equation (30), which includes both a constant
coefficient and a trend.

For both unit root tests, the null hypothesis is that the series contains a unit root, while
the alternative hypothesis is that the series is stationary. If the calculated statistical value is
greater than the critical value z(t) in the test statistic table, the null hypothesis is rejected and

the series is deemed to be stationary (Endres, 1995: 225).
6.2. SVAR Model

The Structural Vector Autoregression model is essentially derived from the Vector

Autoregression (VAR) model, which includes two internal variables.
Xt= ut+ Z§{=1 AiXei + Ut (31)

Equation (31) illustrates the basic VAR model, which consists of two endogenous

variables.
Aoxe= XK | A *Xei+ Aol (32)

As shown in equation (32), simultaneous relationships between variables can be
included in the SVAR model using the classical VAR model equation. Here, the assumption of
self-repetition is made to determine the instantaneous relationships, where Ai'= AoAi, i =1, ...,k
. In other words, the first variable, xi, is affected only by the innovations and lagged values in
the first equation, while the second variable is affected by the innovations in the first equation
and the innovations and lagged values in the second equation. In the model, Ao=P* and %, =
PP’ represent the triangular matrix calculated using the P Cholesky decomposition. In this case,

the model's results now depend on the order of the variables in x:.

ALXi=u, AL)Ilp—AL-.. -ALk (33)
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Equation (33) is a more general model, including the iterative structure found in the
previous equation. In this model, L' = x..1 defines the delay operator, while 1, defines the p-

dimensional matrix.
AA (L)xi=Aur, Aur=Ber, e~ N(0, Ilp) (34)

The model structure has now been transformed into the AB model, as referred to by
Amisano and Giannini (1997). This assumes that Auw=Bet when A=Ao in equation (33) is
multiplied by the representation (34).

L(AB)=c+- Iog (AP -Z ~ log (IB]) -—tr (A" B"1B1AYD)

=c+Zlog (IK) - tr (K'K X2), (35)

According to the estimation technique shown in equation (35), the model parameters are
estimated in two steps. In the first step, the reduced form of equation (33) is estimated using the
least squares method. In the second step, the 2p? coefficients in A and B are determined by
imposing a constraint of at least p(p+1) / 2 (non-linear). The remaining free parameters (at most
2p>—p(p+1)/2) are estimated by maximising the log-likelihood function. Here, T denotes the
sample size, K=B*Aandc=-(Tp/2) In (2 m)). Furthermore, =) denotes a consistent estimator
of 2,.

Ravec A =dj

o [ 2 g

Rpvec B =dp

Equations (36) and (37) provide a shortened version of the above definition. In the
equation, the Vec operator combines the columns of a matrix into a single column vector. R and
(v. x p?) are full row-ordered matrices, d and (y x 1) are vectors, and ya and yp indicate the

number of constraints on A and B, respectively.

VeCA=Sa+ya+Sa

o [ 2[5 Qe

vec

veCB=Sp+yp+ S
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In addition, the constraints S and (p? x £) are full column-ordered matrices and S and (p?
x 1) are vectors. £, = p?- ya and £, = p? yu, respectively, indicate the freely estimated
coefficients of A and B (Holtemdller, 2002: 8-10).

6.3. SVAR Model Impact Response Analysis

As mentioned in the previous section, the impulse response function for the SVAR

model will be considered according to Amisano and Giannini (1997).
Bo=K!=BAT=A1B, 6i=IM, i=12,.. (38)

An impulse response function for the SVAR model is created based on equation (38)
using the variables in the equation.

[A1 A A-1 Ax]
|1, 0 0 0 |

Ol A A R N
lo o - 1, ol

(39)

Equation (39) shows the combined matrix representation, which consists of the M (pk x

pk) and J (p x pk) matrices belonging to the effect-response function.
0i=®i.00, DPo=1Ip, D= Z§-=1 DA, i=12 .., (40)

In equation (40), the effect response function is estimated by replacing the theoretical
variables with the relevant estimators when Ai =0 fori >k .
i G . I, ®B' 1

Sk = [ ® |- (AB) ® B L[]

Yo (0) =Xk = (KT ® K") g (KT ® K™) (42)

(41)

Equation (41) and Equation (42) use the same notation for theoretical and estimated
effect response responses. Here, the effect-response responses in vec [fo, 81, ..., O1] over the

horizon H are unbiased and asymptotically normally distributed with covariance matrix

%EB(H), while the calculation of Z4(H) requires some preliminary calculations.

Yo (H)i = Gi Tveca,,.ap)Gi + [h ® QM )] Zo (0) [lb ® 9 M ], i, Jj=1,..H,
(43)
Go=0, G = X ([ 3 M) ® [ M J] ), >0
(44)
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In equations (43) and (44), the X, (H) matrix is obtained fromthe (H + 1) (H + 1)) block
denoted by H, where Zo(H)ij, i = 0,..., Hand j = 0,...H, and the representation of the X4 (H)ii

block corresponding to the covariance matrix of vec ©; is given (Holtemdller, 2002: 10).
7. Analysis And Empirical Findings

The study will be divided into two sections for analysis. First, the time series of the
variables relating to the research topic will undergo tests to determine their suitability for
analysis. If these tests are passed, SVAR models will be estimated: the first using the Inrcip and

Innusd variables, and the second using the Inrppi and Innusd variables.
7.1. Time Series Analyses of Variables

The prevailing view in the literature is that real and nominal exchange rates can be
accurately predicted using the autocorrelation function and unit root process. To achieve this,
the autocorrelation function must demonstrate gradual decay and at least one of the series
associated with the variables must exhibit 1(1) stationarity (Corbae & Oulairis, 1988; Enders,
1988; MacDonald & Taylor, 1993). The tests applied to the time series consist of two stages.
The first test investigates the autocorrelation function of the series, while the second test

determines the stationarity status and levels of the series.

Table 3: Autocorrelation Results for VVariables

piky k=1 1 3 4 5 b 7 ] 9 W n n
(A) Without First Differencing
lnnusd 98 96 94 91 92 &) %9 3K R 8% K2 A2
Inrept 98 S M4 92 91 W % 3 8 34 8 R
nppi 97 G2 BR &% &2 0T 7 M M 88 4T 45
(B} With First Dhfferencing
lnnusd 38 03 07 02 M 0 MW 07 1w 05 -05
e 30 -07 -15 -11 -0% 0 08 02 W -05 -01 -2

k: the number of lags.

Table 3 shows the results of determining the autocorrelation status of the series at level
and first difference. According to the table, the autocorrelation function for all three variables
shows a slow deterioration over twelve lag lengths, indicating that the necessary condition is
met.
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Table 4: Unit Root Test Results

ADF Test PP Test
Variable rfesr sraniedic Intercept Intercept & Tremd Intercept Intercept & Trend
1% -3 447827 -3 982 THE 3447487 -3 8E2588"
5% -2 BE8050 -3 421885 -2 BEBE288™ -3. 421788
Innusd 0% -2 570838 -3 133758 -2 . 5T0805% -3 A3ITO
ity {-1.685466) [-1.83T7B4T) {-3.578118) (-4 1TOE23)
B Faliel 378 B325 0EG 05
1% 3447627 -3.982Tag" 34475347 -3.8E2653"
5% -2 BE8050* -3 421885 -2 BE8009* -3.421820%
Alnnusd 0% -2.5870a3g " -A.133T758 " -2.5T0816 -3 133F20"
iy {-11. 74879 [-11.742549) {-12.68695) (-12.BE435)
o Faliee) AReel O e} RuEu]N]
1% -3 447580 -3 982730 -3 447487 -3.5B2588
5% -2 BE0029 -3 421853 -2 BERDAE -3.421788
Inreqi 0% -2.570827 -31337348 -2 570805 -3.133701
ity {-1.641149) [-2.135502) {-1. 365654 (-1.BOBTSE)
B Faliel AE0E 5238 5985 .THED
1% -3.447580% -3.982T20" 34475347 -3.8E2653"
5% -2 BE9029 -3 421853 -2 BE2009* -3 421820
Alnrepi 10%% -2.aT0az2ree -3.133T7ag" -2.5T0816% -3 AA33F205"
Zind {-14. 23161 [-14. 25054} {-14.57719) (-14.98122)
o Falel Al OO Aeele OHCHOHE)
1% -3.447534 -3 982653 -3.447487 -3.582588
5% -2 BE800a* -3 421820 -2 BERSAE -3.421788
Inrppi 0% -2.a870a16 " -A133T20M -2 570805 -3.133701
Zind {-3.156237T) [-3.139943) {-2.61148E) (-2.823T770)
o Faluel D235 JDHEE 0915 598
1% -3.447580" -3 882720 -3.447534" -3 8E2E53"
5% -2 BE9029 -3 421853 -2 BE2009* -3 421820
Alnrppi 0% -2.570aa2r" -3 133739 -2.5T0816 -3 A33T205
ity (-13.172848) (-13.16731} {-156.20063) (-15.24556)
B (Falivel L] K] H] MIellele} RuEu]N]

*hal, **eS === 10 indicate a stable level of significance. The test statistic value is denoted by (1

Table 4 presents the results of the ADF and PP tests, which were applied to examine the
stationarity status and degrees of freedom of the series. According to the table, the values
calculated for the constant coefficient of the log-returns-to-use (Innusd) variable and for ADF
models including both the constant and trend (at the significance levels o. = 0.01 and o. = (.10)
are lower than the test statistic value (tcar < Z(t) and p > 0.05). The values calculated at the a =
0.05 and o = 0.10 significance levels are lower than the test statistic value (tca < Z(t) and p >
0.05), indicating that the series has a unit root. In the models included in the PP test (at the a =
0.01, 0.05 and 0.10 significance levels), the calculated values were higher than the test statistic
value (tca> Z(t) and p < 0.05), indicating that the series are stationary at level 1(0). For another
variable (Inrcpi), the values calculated for all models belonging to both the ADF and PP tests
(at the o = 0.01, 0.05 and 0.10 significance levels) were lower than the test statistic value (tca
< Z(t) and p > 0.05), indicating that the series has a unit root. For the final variable (Inrppi),
the ADF and PP tests applied to the model with a constant term (at significance levels o = 0.05
and a = 0.10) yielded values higher than the test statistic value (tca > Z(t) and p < 0.05),
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indicating that the series are stationary 1(0) in the difference. In the other models of the tests (at
significance levels o = 0.01, 0.05 and 0.10), the calculated values were lower than the test
statistic value (tca < Z(t) and p > 0.05), indicating that the series has a unit root. The ADF and
PP tests, applied to the first difference of all the variables (o = 0.01, 0.05 and 0.10 significance
levels), resulted in values higher than the test statistic value (tca > Z(t) and p < 0.05). This
indicates that the series are stationary at 1(1) in the first difference (Wooldridge, 2013).
Following the application of tests to the time series of the variables, it was concluded that the
series of each variable met the conditions required for estimating the SVAR model, having
evaluated their degrees of stationarity.

7.2. SVAR Models

Predictions for the SVAR models will be made in two stages. First, the model including
both the Inrcpi and Innusd variables will be estimated, followed by the model including the
Inrppi and Innusd variables. Diagnostic tests will then be applied to the estimated models. If the
models pass these tests, they will be accepted, and impact response and variance decomposition

analyses will be applied to them.
7.2.1. First SVAR Model

To determine the appropriate lag length for the first model, a two-lag vector

autoregression (VAR) model was estimated using the two endogenous variables included in the

model.
Table 5: Suitable Latency Length for the VAR Model

Lag Logl. LR FPE AIC SC HO

0 1483 947 NA Llle-06  -B032232 -E011035  -B.023812
1 1529.168 8970624  891e07  -B255651  -B.192061  -8.230390
2 1540000 2137091 B.58e-07  -B292682  -KIR66YR K 250580
3 1569 691 5825674  T47e-07  -B431932 -B283555%  -R372989+
4 1571936 4378723 7.54e-07  -B422415  -R231644 B 346631
5 1581.001 17.59131%  7.33c-07* -8440872* -K216T08  -R35724%
6 1583287 4410495  T40e07  -B440581  -B.165024  -£331116
7 1587.680 8445327 730e07  -B442758  -E124807  -B316452
& 1591331 6948376 T40e-07  -B440817  -RORO473 K 267671

Table 5 shows the values of the information criteria used to determine the appropriate
lag length for the two-lag VAR model estimated in Table 5. According to the Schwarz Criterion
(SC) and Hannan Quinn (HQ) information criteria, it was decided that the appropriate lag length

was three.
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Table 6: Three-Lag VAR Model Results

Wariables DL NEBECPLY DL NI LTSy
Dy LNECPIO-1 70 AL eET —O 2R G4
(L OT452) CO9931)
[5_3<%0E]) [ o2=84]
o L NECPIC-20) —. 1a4Tas5s 1557 %
[ E T8l ey ] OSEIE)
[-Z 23103] [1 6546711
Dy LNECPIC-30) —pO53E11 LE2AART
AL Sy [ EE=Seto Iy
[--=3541] [ F1759]
W L LTSN - 1708 T L4733 1 SA405%
(OS54T6)h OTIHTY
[1_3as2s] [Z &6TFT%a]
I LN LTSI -2 O5S5502 —S5211
3314 STy
[1 Z28645]) [
WL LTSN -3 OZTOES e b 1% 1 Y
(OFE03) OS50 T
[-F1o1] [+ 21320
€ — OS5 08G O1E8EZES
OO CAMOCEGE )
[-1.5535351]) [<+-#12457
Test Statistics
R 153234 LG S5aTT
Ay B2 1393040 AS52%>]
Sum sq. resids _E5T7528 _G34%04
S.E. eguation Eaed B b 0415935
F-statistic 11 keSS 12 223ES
Lo likelihood TES SS00 G2 1035
Akaike AlC —4 KT TART -5 503227
Schware= SC —4 (HOADEE —E AZOTTE
Plcan dependent MO 68 A193541
S. 1. dependent 33545 OS5 19

Having determined the appropriate lag length for the first model, a three-lag VAR model
was estimated. Table 6 shows the results of this estimation. The autocorrelation test, the first of

the diagnostic tests, was then applied to this model.

Figure 3: Autocorrelation Plot of the Three-Lag VAR Model

Autocorrelations with Approximate 2 Std.Err. Bounds

Cor(D(LNRCPI1),D(LNRCPI)(-i)) Cor(D(LNRCPI1),D(LNNUSD)(-i))
2 2
A 1 X ‘
\]\' RO N S I P £
-1 =1
-2 g -2
¥ 2 3 4: 5 gt 7 8 9 «0: 1T 12 - 2. 3 4 5 6 7 8 9 10. 11 12
Cor(D{LNNUSD),D(LNRCPI)(-i)) Cor(D(LNNUSD),D(LNNUSD)(-i))
2 2
1 ‘ 5 ‘
-1 1 ‘
2 =2
T 2 3 458 6 ST B 9 08 11 12 1 20 3¢ Y4 5 @ 7T 8 9 10: 11 42

Figure 3 shows the results of the autocorrelation test applied to the estimated three-lag

VAR model. According to the graph, all the model's values are outside the autocorrelation and
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instability regions, meaning they do not exceed the standard error band intervals. Therefore, it
was concluded that there is no autocorrelation problem in the estimation model. The second
diagnostic test examined the stationarity of the estimated VAR model (King, Plosser, Stock and
Watson, 1991).

Figure 4: Graph of AR Polynomials for a Three-Lags VAR Model

Rt Modulus

Invorse Roots of AR Characteristic Polynomial TOTORS TOTORS
1.5 - 233173 - 534694 JSR3324

- 233173 + 534694 JSR3324

e 233150 - 450610 507354
oS - g 233150 + 450610 S07354

- 10e5a3 0esas

Figure 4 shows the graph of the inverse roots of the AR polynomials belonging to the
estimated three-lag VAR model, alongside the corresponding eigenvalues. As can be seen from
the graph, all the inverse roots of the AR polynomials lie within the unit circle and the inverse
root eigenvalues are less than one. Based on these results, the estimated three-lag VAR model
satisfies the stationarity condition. After applying diagnostic tests, the three-lag VAR model

was accepted and used to estimate the SVAR model.

Table 7: Estimated SVAR Model Results for the First Model

Maodel: e = Phu*Fu where E[uu']=I
Matrix
F= Cil) 0

Ci2y Cr3)
Variable CoelMicient Sid. Error r-Statistic Froh.
i) 033723 1233 2T 34958 MO
C(x) - 030871 JO0E0GeS 1006045 RO *
C(3) 55182 02018 2T 34958 R *
Statistic
Log likelihood 1576502

Estimated Matrixs
Estimated 5 matrix:

030033 B EE TS
- 022308 35105
Estimated F matrix:
033723 RN
- 30871 55182

*al, **%5, ***0e 10 indicate a stable level of significance. The test statistic value is denoted by [
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Table 7 shows the estimated output of the SVAR model for the first model. The 'F
matrix' section at the bottom of the table represents the structural matrix. As expected, the
element of the matrix representing nominal shocks has a zero value. Additionally, the
coefficients of the other matrix elements are statistically significant at the 0=0.01 level, as can
be seen in the table. Based on these results, the estimated SVAR model for the first model has
been accepted. The next step involved performing other time series analyses using the accepted
SVAR model.

Figure 5: SVAR Model Impulse Response Graph for the First Model

Accumulated Response to Structural VAR Innovations
95% CIl using analytic asymptotic S.E.s

Accumulated Response of D(LNRCPI) to Shocks
.05
.04
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.02
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.00

2 = S 8 i0 12 14 16 18 20 22 24

Shock1l Shock2

Accumulated Response of D(LNNUSD) to Shocks
.08
.06
.04
.02
.00
-.02
-.04

-.06

Shockl Shock2

Figure 5 shows the results of an impulse response analysis conducted over twenty-four
periods, based on the SVAR model estimated for the first model. The graph at the top represents
the real exchange rate and the graph at the bottom represents the nominal exchange rate. The

term 'shockl' in the figure represents the real shock and 'shock2' represents the nominal shock.
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According to the top graph, the initial response of the real exchange rate to the real shock is
3%, rising to 4% in the second period, before returning to the 3-4% range in the fourth period
and continuing in this manner in the long term. In the same graph, the initial -1% response of
the real exchange rate to the nominal shock is no longer evident by the second period, instead
following a stable trend in the long term. The second graph shows that the initial response of
the nominal exchange rate to the real shock, which was in the range of 2—4%, rose to the range
of 4-6% until the eighth period, continuing in this range in the long term. In this graph, the
initial -2% response of the nominal exchange rate to the nominal shock declines to -2% and -
4% by the fourth period, continuing in this range in the long term.

Table 8: SVAR Model Variance Decomposition Results for the First Model

Model 1 Ar Ar] [Ae Ae]
ShockMounth T £ r e

| G SEA3T 7413632 2R TRA2S T1.23375
2 631 26570 6. 734302 3364901 6635009
3 i 3500 7740358 3162808 G 37102
4 G G490 2350015 3407846 G5.02154
3 G1.55298 8447025 3402495 6597305
il 01 54253 8.457471 3403173 G5 0hE2T
7 G1.53820 #.461800 331 989340 66 01070
B G1.53175 468253 3107178 6 02822
4 G1.52620 473804 3310607 66 03022
1] G1.52328 8476721 33196713 6. 03287
i1 01.52223 BATTITR 33106510 6 03481
12 0] 521749 2478210 3306472 6 03528

Ar: real exchange rate, Ae: mominal exchange rate, £ neal shock and ¢ nominal shock

Table 8 shows the results of the variance decomposition analysis for the first model.
According to the table, real shocks explain 92.58% of short-term changes in the real exchange
rate, while nominal shocks explain 7.41%. In the long term, real shocks account for 91.52% of
changes in the real exchange rate, while nominal shocks account for 8.47%. The table also
shows that, in the short term, real shocks explain 28.76% of changes in nominal exchange rates,
while nominal shocks explain 71.23%. In the long term, real shocks account for 33.96% of

changes in nominal exchange rates, while nominal shocks account for 66.03%.
7.2.2. Second SVAR Model

The second model is an SVAR model, which includes the Inrppi and Innusd variables
as endogenous variables. First, a two-lag VAR model was estimated to determine the

appropriate lag length for a VAR model incorporating both endogenous variables.
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Table 9: Suitable Latency Length for the VAR Model

Lag LogL LR FPE AIC SC HO
0 1489624 NA L08e-06 -S.063002  -E041805  -B.054581
1 1539.615 9916903 B.42e-07 -8.312275  -E24H6RBS  -B287014
2 1547.242 15.04739 8.25e-07 -B331934  -BZ25950 -B2R98R32
3 1571.764 45.11427 T.38e-07 -B.443166  -B294TEG* R 384223*
4 1574136 4.628001 T.45¢-07 -8.434341 -8.243571 -8 358558
5 1581441 14.17504 T32e-07*  -B452256% -B219092  -E.359632
f 1584.011 4958522 T.37e-07 -5.444504  -E16H94T  -E335039
7 1586962 5.661503 T.42e-07 -B 438817 -E 120866 @ -B.312511
g 1552 987 11.40519%  7.34e-07 -5.440704  -EORO449 B 306647

Table 9 shows the information criterion values for selecting the appropriate lag length
based on the two-lag VAR model estimated in Table 9. According to the table, three lags are
considered appropriate in terms of the SC and HQ information criteria.

Table 10: Three-Lag VAR Model Results

Variables DNLNRPPL CHLMNMNLTSDY)
Dy LNRPPI-17) 323822 = 164725
(06764} (.09888)
[4.78924] [-1.86599]
i LMRPPI(-27) - 038835 059858
(.06092) (08305}
[-63757] [.67216]
Dy LNRPPI(-31) - 018270 224654
(05810} (08404}
[-.33167] [ 2.644098]
D LNMNUISIN-17) 062709 ATTO03
(04731} (06216}
[1.32558] [4.015838]
D LNMNLISIN-27) 080638 - 114128
(.03803) (.05560)
[2.12039] [-2.05284]
D LININLISIN-37) 038T7R3 213172
(.03506) (05125}
[1.10628] [4.15951]
C - 02897 011558
(00187} (00274}
[1.54709] [4.22195]
Test Statistics
B? 28403 147514
Ady. R? 14153 1335797
Sum sq. resids 03865 640403
5.E. equation AL28775 42065
F-statistic S011022 1058425
Log likelihood TG B0 &3T.EALI
Akaike AIC —4 240105 -1 ARMAT
Schwarz SC -4 166656 -3.407194
Mean dependent 001170 019341
5.10. dependent 030572 045102
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Table 10 shows the results of the three-lag VAR model estimation. The estimated three-

lag VAR model was then subjected to diagnostic tests.

Figure 6: Autocorrelation Plot of the Three-Lag VAR Model
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Figure 6 shows the autocorrelation graph of the estimated three-lag VAR model. As can
be seen from the graph, the values of the estimated model are within the standard error band

intervals and there is no evidence of autocorrelation.

Figure 7: Graph of AR Polynomials for a Three-Lags VAR Model

Raot Modulus
Invierse Roots of AR Characteristic Polynomial TG 21009
1.5 = 200923 - 53761T1 STI936
o 200923 + 0537617 STI936
257004 - 4154350 ARES505
0.5 . . 257004 + 415435 ARBS05
- 227436 227436
LK
0%
1.0
1.5

1.% 1.0 0% 00 0% 1.0 1%

Figure 7 shows the graph of the inverse roots of the AR polynomials of the estimated
three-lag VAR model, alongside their respective eigenvalues. As can be seen, all the inverse

roots of the AR polynomials lie within the unit circle and all the eigenvalues are less than one.
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After applying diagnostic tests, the three-lag VAR model was accepted. The estimation stage
of the SVAR model was then performed based on this model.

Table 11: Estimated SVAR Model Results for the Second Model

Mlodel: e = Phi*Fu where E[uu’]=I
Matrix
F= Cily i

T2y Ci3)
Variable Cocfficient Std. Error =-Statistic Prob.
Oy 31221 D142 2T 34958 (RO *
[ ey - 019185 3514 -5 TREG1O (RO *
()] a2 64 W2 200 2T 34958 (RO *
Statistic
Lope likelihood 1582 061

Estimated Matrixs
Estimated 5 matrix:

AO26416 -0 1405
- 0156093 AO30028
Estimated F matrix:
31221 WD
- 019185 a2 a4

*al, *HESS ==*0e 0 indicate a stable lewvel of significance. The test statiatic value is denoted by (-

Table 11 shows the results of the SVAR model estimated for the second model. As
expected, the values of the nominal shocks in the F matrix are zero, while the other elements of
the matrix are statistically significant at a significance level of a=0.01. Therefore, the estimated
SVAR model was accepted for the second model, and other time series analyses were

performed based on this model.

Figure 8: SVAR Model Impulse Response Graph for the Second Model
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Figure 8 shows the impulse response analysis graph for the SVAR model estimated for
the second model. According to this graph, the initial response of the real exchange rate to the
real shock (2—3%) increased to 3—4% by the fourth period. After this, it fell to 3%, remaining
at this level in the long term. The same graph shows that the initial -1% effect of the nominal
shock on the real exchange rate increased until the eighth period, reached zero and remained
ineffective in the long term. The graph below shows that the initial 4—6% response of the
nominal exchange rate to the real shock increased to 6% by the eighth period and remained at
this level in the long term. In this graph, the initial impact of the nominal shock on the nominal
exchange rate (between 0% and -2%) continued to decline until the fourth period, reaching -
2%. After this, it remained stable at this rate in the long term.

Table 12: SVAR Model Variance Decomposition Results for the Second Model

Model 2 [ Ar Ar] [Ae Ac]
Shock/Mounth T c T c

1 a4 28012 1571088 1201815 A6 08185
] 25 14854 14 55146 16 05066 23104034
1 2165417 16 34583 16.038TH 23106122
4 23 28787 1771213 1662463 23137537
5 2203456 17 06544 1662234 23137766
I 21 98820 1501171 1661544 23138458
7 41 96680 1803314 1659721 2340270
& 2195304 1804696 1658363 23141637
4 21.942%0 1805710 1658128 23141872
1k 2193593 18 06a407 1658031 23141060
11 2193278 1806724 1657031 23 42069
12 2193144 18 O6aRS6 16, 5THES 23142114

Ar: peal exchange rate, Ac: nominal exchange rate, r: real shock and e: nominal shock

Table 12 shows the results of the variance decomposition analysis applied to the second
SVAR model. According to the table, real shocks explain 84.28% of short-term changes in the
real exchange rate, while nominal shocks explain 15.71%. In the long term, real shocks account
for 81.93% of changes in the real exchange rate, while nominal shocks account for 18.06%.
Conversely, in the short term, real shocks account for only 13.91% of changes in the nominal
exchange rate, whereas nominal shocks account for a much higher 86.08%. In the long term,
real shocks account for 16.57% of changes in the nominal exchange rate, while nominal shocks
account for 83.42%.

7.3. Evaluation of Hypotheses

The research application was completed and time series analyses were conducted on
two models created from the research variables. The research hypotheses were then tested based

on the obtained results.
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Table 13: Research Hypotheses and Results

Hypotheses Heasen Decision
First Model Second Model

Hi Figure 5 Accepted v -

H: Figure 5 Dented X -

H: Figure 5 Denied X -

H Figure 5 Accepted ¥ -

H: Figure 8 - Accepted v
H: Figure 8 - Denied X
H- Figure 8 - Demied X
He Figure 8 - Accepted ¥
He Figure 5 & Figure & Accepted v Accepted v
His Figure 5 & Figure & Dened X Denied X
Hir Figure 5 & Figure & Accepted v Accepted v
Hiz Figure 5 & Figure & Denied X Denied X

Table 13 presents the twelve hypotheses developed based on both models and to be
tested in the application section of the study, alongside the rationale for testing them. Following
the analyses, six of the twelve hypotheses were rejected and the other six were accepted.

8. Conclusion

In today's world of rapid globalisation, the volume of global trade is increasing
alongside it. As a result of this increase, fluctuations in exchange rates have begun to be
observed due to the internal dynamics of countries and external factors. These fluctuations are
explained by real and nominal shocks. In this context, economic literature offers two
perspectives. The first, the equilibrium view, argues that nominal shocks are responsible for
exchange rate fluctuations. The second, the imbalance view, argues that real shocks are

responsible.

In light of the adverse trends observed in macroeconomic indicators and the steady
increase in exchange rates in the Turkish economy in recent years, this study aims to investigate
the impact of real and nominal shocks on exchange rate fluctuations. To this end, time series
were constructed using the real exchange rate based on the consumer price index (CP1), the real
exchange rate based on the producer price index (PPI1), and the nominal exchange rate based on
the US dollar. The first SVAR model was estimated first, including the consumer price index-
based real exchange rate and nominal exchange rate as endogenous variables. This was
followed by the second SVAR model, which included the producer price index-based real
exchange rate and nominal exchange rate as endogenous variables. Both models were accepted

as valid, meeting the necessary assumptions and passing diagnostic tests. According to the
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results of the first model, real shocks continue to affect real and nominal exchange rates in the
long run, whereas nominal shocks have no significant effect. The results of the second model
show that, in the long run, real shocks continue to affect real and nominal exchange rates, while
nominal shocks have no significant effect. The results of both models show that real shocks
have a dominant effect on real and nominal exchange rates in the long term. These findings
contradict the conclusions of Ok et al. (2010) and Huh and Kwon (2015), but are consistent
with the results of Erlat and Erlat (1998) and Inoue and Hamori (2009), and fully support the
conclusions of Chowdhury (2004), Nasir and Malik (2011), Sarker et al. (2016) and Kamalov
et al. (2024).

This study examines the impact of real and nominal shocks on real and nominal
exchange rates in Turkiye over the past thirty years. The findings show that nominal shocks
have no significant long-term effect on either, while real shocks impact both in the long term,
with the effect persisting. In this regard, it is recommended that the Central Bank and the
government implement incentives and policies that enable Turkiye's real sector to produce high-
value goods and increase its competitiveness in international trade. This would strike a balance
between the financial and real sectors, rather than prioritising monetary policies that expand the

financial sector.
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Investigation of Real and Nominal Exchange Rates in Turkiye Under Economic Shocks Using
the SVAR Method

Extended Summary

There are two main theories in the literature that explain fluctuations in exchange rates. The first is the
“disequilibrium view”, which was developed by Mussa (1986). The second is the “equilibrium view”,
which was introduced to the literature by Lucas (1982) and Svensson (1985). Based on the work of
Mundell (1962), Fleming (1962) and Dornbusch (1976), the imbalance view argues that volatility in the
real exchange rate stems from disruptions in financial markets — primarily foreign exchange markets
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— i.e. nominal shocks. Therefore, the effects of shocks in the nominal exchange rate are considered to
be permanent. In contrast, the equilibrium view argues that fluctuations in the real exchange rate stem
from real shocks, which mitigate the effects of nominal exchange rate shocks. In this context, the
imbalance view is considered to protect the real economy against nominal shocks under a fixed exchange
rate regime, whereas the equilibrium view suggests that countries abandoning a free exchange rate
regime will incur a cost to maintain the stability of their real economic size.

In light of the views expressed in the literature, it was deemed worthwhile to investigate whether real
and nominal shocks have impacted the rise in exchange rates in Turkiye in recent years. To this end,
three separate time series were created for the US dollar (USD), based on the real exchange rate derived
from the consumer price index, the real exchange rate derived from the producer price index, and the
nominal exchange rate. These were calculated using 379 monthly observations from the earliest
available date, 01/01/1994, to the latest available date, 01/06/2025. Using these series, the following
was determined:

H1 In the long term, the real exchange rate, as measured by the consumer price index, continues to react
to real economic shocks.

H>: In the long term, the real exchange rate based on the consumer price index has not continued to
respond to real shocks.

Has: In the long term, the real exchange rate based on the consumer price index continues to respond to
the nominal shock.

Ha: In the long term, the real exchange rate based on the consumer price index does not continue to
respond to nominal shocks.

Hs: In the long term, the real exchange rate, as measured by the producer price index, continues to react
to real economic shocks.

Hs: In the long term, the real exchange rate based on the producer price index does not persist in the
face of real shocks.

H-: In the long term, the real exchange rate based on the producer price index continues to respond to
nominal shocks.

Hs: In the long term, the real exchange rate based on the producer price index does not persist in the
face of nominal shocks.

Hy: In the long term, the nominal exchange rate continues to react to real economic shocks.
Hio: In the long term, the nominal exchange rate no longer responds to real shocks.

Hi1: In the long term, the nominal exchange rate continues to be affected by nominal shocks.
Hi2: In the long term, the nominal exchange rate no longer responds to nominal shocks.

A total of twelve research hypotheses were formulated for testing in the application section.

The first SVAR model, which includes the real exchange rate based on the consumer price index and
the nominal exchange rate as endogenous variables, and the second SVAR model, which includes the
real exchange rate based on the producer price index and the nominal exchange rate as endogenous
variables, were then estimated. Both models were accepted after the necessary assumptions were
satisfied and the diagnostic tests were passed. The results of the accepted models indicated that, in the
long run, the effect of real shocks on real and nominal exchange rates is permanent, and that nominal

Gelis Tarihi/ Kabul Tarihi
09.09.2025/05.11.2025 30



Turkuaz Uluslararasi Sosyo-Ekonomik Stratejik Arastirmalar Dergisi,
Cilt / Volume: 7, Sayi / Issue: 2, Yil/ Year: 2025

Arastirma Makalesi

shocks do not significantly affect real and nominal exchange rates. Therefore, hypotheses H1, H4, H10
and H12 were accepted for the first model and H5, H8, H9 and H11 for the second model.

In conclusion, it has been determined that nominal shocks did not significantly affect real and nominal
exchange rates in the long term for Turkiye during the period under consideration. However, real shocks
did affect nominal and real exchange rates in the long term, and this effect has continued. It is therefore
recommended that the Central Bank and governments focus on implementing incentives and policies
that enable Turkiye's real sector to produce high-value outputs and increase its competitiveness in
international trade. This would maintain a balance between the financial and real sectors, rather than
prioritising monetary policies that expand the financial sector.
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