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Abstract 
This study investigates the credit and exchange rate channels of the monetary transmission 

mechanism in Türkiye under different policy regimes using monthly data covering the 

period from January 2011 to December 2025. The analysis is conducted within a six-variable 

Vector Error Correction Model (VECM) framework, including the Central Bank of the 

Republic of Türkiye’s weighted average funding cost, bank credit, the nominal USD/TRY 

exchange rate, the real effective exchange rate, industrial production, and CPI inflation. 

Johansen and Gregory-Hansen cointegration tests, impulse response analysis, forecast error 

variance decomposition, Toda-Yamamoto causality tests, and structural break and regime-

switching analyses are employed. The results show that monetary policy shocks generate a 

persistent decline in bank credit, confirming the robustness of the credit channel across 

alternative model specifications. In contrast, the direct effect of monetary policy on inflation 

appears more sensitive to model specification and sample period. Variance decomposition 

indicates that exchange rate variables explain a substantial share of inflation dynamics. 

Overall, the findings suggest that the credit and exchange rate channels remain key 

components of the monetary transmission mechanism in Türkiye, with their effectiveness 

varying across different policy regimes. 
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Öz 
Bu çalışma, Ocak 2011–Aralık 2025 dönemine ait aylık veriler kullanılarak Türkiye’de 

farklı politika rejimleri altında parasal aktarım mekanizmasının kredi ve döviz kuru 

kanallarını incelemektedir. Analiz, Türkiye Cumhuriyet Merkez Bankası’nın ağırlıklı 

ortalama fonlama maliyeti, banka kredileri, nominal USD/TRY kuru, reel efektif döviz kuru, 

sanayi üretimi ve TÜFE enflasyonunu içeren altı değişkenli bir vektör hata düzeltme modeli 

(VECM) çerçevesinde yürütülmüştür. Johansen ve Gregory-Hansen eşbütünleşme testleri, 

etki-tepki analizleri, varyans ayrıştırmaları, Toda-Yamamoto testleri ile yapısal kırılma ve 

rejim değişimi yöntemleri kullanılmıştır. Bulgular, politika faizi yeniliklerinin banka 

kredilerinde kalıcı bir düşüşe yol açtığını ve kredi kanalının farklı model 

spesifikasyonlarında güçlü biçimde korunduğunu göstermektedir. Buna karşılık, politika 

faizinin enflasyon üzerindeki doğrudan etkisi model seçimine ve döneme duyarlı olup daha 

kırılgan sonuçlar vermektedir. Varyans ayrıştırmaları döviz kuru değişkenlerinin enflasyon 

dinamiklerinde önemli bir paya sahip olduğunu ortaya koymaktadır. Ayrıca yapısal kırılma 

ve rejim değişimi analizleri, özellikle 2018 krizi, 2021–2023 alışılmadık politika dönemi ve 

2023 sonrası normalleşme sürecinde belirgin rejim bağımlılığına işaret etmektedir. 

Sonuçlar, kredi ve döviz kuru kanallarının Türkiye’deki parasal aktarım sürecinde önemli 

rol oynadığını göstermektedir. 

 
* Assoc. Prof. Dr., Ağri İbrahim Çeçen University, Faculty of Economics and Administrative Sciences, 

Türkiye,  mbeser@agri.edu.tr 
** Assoc. Prof. Dr., Istanbul University, Faculty of Economics, Türkiye, ipeksa@istanbul.edu.tr  

(Corresponding Author) 
*** Assoc. Prof. Dr., Istanbul University, Faculty of Economics, Türkiye,  sinemkut@istanbul.edu.tr 

Received Date (Makale Geliş Tarihi): 13.03.2026       Accepted Date (Makale Kabul Tarihi): 29.06.2026 

This article is licensed under Creative Commons Attribution 4.0 International License. 
 

 

https://doi.org/10.30784/epfad.1909100
mailto:mbeser@agri.edu.tr
mailto:ipeksa@istanbul.edu.tr
mailto:sinemkut@istanbul.edu.tr
https://orcid.org/0000-0002-8487-4586
https://orcid.org/0000-0003-3368-3787
https://orcid.org/0000-0001-9392-2458
https://creativecommons.org/licenses/by/4.0/


Journal of Research in Economics, Politics & Finance, 2026, 11(2): 398-433 

 
399 

 

1. Introduction 

Understanding how monetary policy affects inflation and real economic activity is one of 

the central questions of macroeconomics. In the canonical New Keynesian framework, monetary 

policy operates primarily through the interest rate channel: changes in the policy rate affect the 

real cost of borrowing, intertemporal consumption and investment decisions, aggregate demand, 

and eventually inflation (Clarida et al., 1999). In financially open emerging market economies, 

however, transmission is often more complex. Financial dollarisation, shallow capital markets, 

balance sheet currency mismatches, high exchange rate pass-through, import dependence, and 

bank-dominated financial intermediation can amplify the roles of the credit and exchange rate 

channels relative to the direct interest rate channel (Bernanke and Gertler, 1995; Mishkin, 1996; 

Taylor, 2000). 

Türkiye provides a particularly informative case for studying these issues. The Turkish 

financial system is strongly bank-based, so changes in monetary conditions reach firms and 

households mainly through bank lending, loan pricing, collateral values, and credit availability. 

At the same time, Türkiye is an open emerging market economy with substantial exchange rate 

sensitivity: nominal exchange rate movements pass through to domestic prices via imported 

intermediate inputs, energy costs, balance sheet effects and inflation expectations. These 

structural features suggest that the credit and exchange rate channels may be central to Turkish 

monetary transmission. 

The Turkish monetary policy environment has also undergone major institutional and 

operational changes over the last decade and a half. Successive changes in Türkiye's monetary 

policy framework—from the early 2010s interest rate corridor to the 2021–2023 unorthodox 

policy episode and the subsequent normalisation—altered the context in which monetary policy 

was conducted. Two clarifications follow from this history. First, the sequence of policy regimes 

makes Türkiye a useful setting for examining whether the relative importance of transmission 

channels remained stable across regimes. Second, none of these episodes constitutes a natural 

experiment in the econometric sense: the policy decisions were not randomly assigned, and they 

coincided with exchange rate pressures, regulatory interventions, deposit protection schemes, 

global inflation shocks and shifts in expectations. The 2021–2023 episode is therefore treated 

throughout as an informative policy episode, not as a source of clean exogenous identification. 

This paper studies the credit and exchange rate channels of monetary transmission in 

Türkiye using monthly data from January 2011 to December 2025. The baseline empirical 

framework is a six-variable vector error correction model (VECM) containing the weighted 

average funding cost of the Central Bank of the Republic of Türkiye, total bank credit, the nominal 

USD/TRY exchange rate, the real effective exchange rate, industrial production, and CPI 

inflation. The weighted average funding cost is used as the policy stance variable because it 

captures the effective cost of central bank funding during periods in which the headline policy 

rate did not fully represent the monetary stance. The long-run analysis combines Johansen tests, 

a small-sample correction recomputed from adjusted eigenvalues, a deterministic specification 

grid and Gregory–Hansen break-adjusted cointegration tests whose formal inference is kept 

within the range of published critical values. The dynamic analysis reports Cholesky and 

generalised impulse responses with bootstrap intervals, forecast error variance decompositions, 

Toda–Yamamoto predictive precedence tests and a battery of regime dependence tools: rolling 
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window responses with uncertainty bands, Bai–Perron multiple break tests and auxiliary Markov-

switching models. 

The empirical analysis is presented as reduced-form evidence rather than as a structural 

identification exercise. The paper does not claim to identify exogenous monetary policy shocks 

in the sense of a high-frequency, narrative, external instrument, or sign-restricted structural 

design. Instead, it asks whether the observed dynamic interactions among policy rates, credit, 

exchange rates, output and inflation are consistent with the credit and exchange rate channels 

playing an important role in Türkiye’s monetary transmission. This distinction is central and is 

maintained throughout the paper. A transmission channel is an economic mechanism through 

which policy may affect macroeconomic outcomes. A predictive relation indicates that one 

variable helps forecast another, conditional on the information set in the model. A structural 

causal effect requires stronger identification of exogenous policy innovations. The empirical tools 

used in this study—VECM impulse responses, variance decompositions, generalised impulse 

responses, Toda–Yamamoto tests, rolling window estimates and Markov-switching models—

provide internally consistent reduced-form evidence rather than definitive structural causal 

estimates. 

The paper contributes to the literature in four ways. First, it examines the credit and 

exchange rate channels jointly in a unified multivariate framework over a sample that extends 

through the post 2023 normalisation period. Unlike most Turkish studies that examine individual 

transmission channels separately, this study evaluates the policy stance, credit, exchange rates, 

output, and inflation within a unified empirical framework. Second, it treats regime instability as 

a measured feature of the data rather than as a maintained assumption: structural breaks are tested 

in the unit root, cointegration, and policy rate dimensions, and break dates are estimated rather 

than imposed. Third, it maps the fragility of the evidence systematically. Using a range of 

robustness checks, the paper distinguishes findings that remain stable across specifications (the 

credit response and the joint credit plus exchange rate share) from those that are specification 

dependent (the direct inflation response and the split between the two blocks). Fourth, the study 

adopts a cautious interpretation of the empirical evidence and distinguishes predictive 

relationships from structural causal effects. 

The remainder of the paper is organised as follows. Section 2 reviews the related literature. 

Section 3 describes the data, variable definitions, CPI construction, and regime indicators. Section 

4 explains the econometric methodology. Section 5 reports the empirical results. Section 6 

concludes with policy implications, limitations, and directions for future research. 

 

2. Related Literature 

The conventional theoretical framework identifies several key channels through which 

monetary policy operates, including the interest rate channel, the credit channel, the exchange rate 

channel, the asset price channel, and the expectations channel (Mishkin, 1996). Early studies on 

the monetary transmission mechanism, grounded in the New Keynesian framework, largely 

emphasized the interest rate channel as the core of modern monetary economics. In standard New 

Keynesian models, a monetary tightening raises short-term nominal rates, raises real rates when 

prices are sticky, reduces consumption and investment demand, and eventually lowers inflation 

(Clarida et al., 1999). Taylor (1995) summarises the empirical framework in which policy rates 
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affect aggregate demand through market interest rates and exchange rates. This framework also 

motivates the Taylor rule approach to policy, according to which the nominal policy rate should 

respond more than one for one to inflation in order to stabilise real rates and anchor expectations. 

In emerging market economies, the direct interest rate channel may be weakened by 

structural factors: shallow financial markets, short-term and bank-dependent loan contracts, 

volatile risk premia, and exchange rate expectations that dominate domestic interest rate effects. 

A further complication specific to Türkiye arises when the central bank uses multiple instruments 

or liquidity management tools, as the headline policy rate then fails to capture the effective 

monetary stance. The interest rate corridor and the composition of central bank funding at times 

created a sizeable gap between the headline rate and the effective cost of funding (Kara, 2015) 

and monetary transmission behaves differently when multiple policy rates coexist (Binici et al., 

2019). 

The Turkish evidence on the direct rate channel and the policy reaction function is, 

however, mixed. Berument (2007) emphasises the difficulty of measuring the policy stance in a 

small open economy with volatile financial conditions and shows that conclusions depend on the 

stance measure used. Berument and Taşçı (2004) analyse monetary policy rules in the Turkish 

context and find that estimated reaction functions are unstable over time. These conflicts arise for 

two identifiable reasons: studies use different stance measures (headline rate, interbank rate, 

funding cost), and their samples span different policy regimes.  

The credit channel extends the interest rate mechanism by emphasising financial frictions, 

borrower balance sheets, bank capital, and the supply of external finance. Bernanke and Blinder 

(1988) formalise the bank lending channel in an aggregate model in which monetary policy shifts 

loan supply, and Bernanke and Gertler (1995) interpret the credit channel as an amplification 

mechanism operating through the external finance premium. At the micro level, Kashyap and 

Stein (2000) show with bank-level data that the lending channel is stronger for banks with less 

liquid balance sheets, establishing that loan supply responds to monetary policy and not only to 

loan demand. 

Türkiye is a natural setting for the credit channel because bank credit is the dominant source 

of external finance for firms and households. Başçı et al. (2007) document the changing structure 

of Turkish monetary transmission and highlight the importance of financial conditions. Çatık and 

Karaçuka (2012) examine the bank lending channel after the transition to the low inflation regime 

and find that its strength changed with the inflation environment. The common thread in the 

Turkish evidence is that credit conditions matter for transmission, but the strength and stability of 

the channel vary across periods—an instability that single-regime designs cannot distinguish from 

misspecification. 

Two measurement issues also affect this literature. First, in a high-inflation economy, 

nominal credit growth partly reflects price-level effects, so credit channel results based on 

nominal stocks may be contaminated. Second, credit and exchange rate dynamics are closely 

connected in Türkiye through risk premia, foreign currency liabilities and imported input costs, 

so credit-only systems risk attributing exchange rate effects to credit. 

The exchange rate channel is central to monetary transmission in open emerging market 

economies. Policy can affect exchange rates through interest differentials, risk premia, capital 

flows and expectations; exchange rate movements then influence inflation through imported final 
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goods, intermediate inputs, energy costs, foreign currency liabilities and inflation expectations. 

Taylor (2000) links the strength of pass-through to the inflation environment and the pricing 

power of firms, implying that pass-through is regime-dependent rather than structural. Calvo and 

Reinhart (2002) show that emerging market central banks systematically respond to exchange rate 

movements—“fear of floating”—which blurs the line between exchange rate shocks and policy 

reactions and complicates identification in exactly the way that matters for this paper. 

The Turkish literature consistently finds exchange rate pass-through to be a first-order 

component of inflation dynamics, while disagreeing on its magnitude and stability. Kara and 

Öğünç (2008) show that pass through declined under inflation targeting but remained 

economically meaningful; Kara and Öğünç (2012) quantify the effects of exchange rates and 

import prices on domestic prices; Kara et al. (2017) provide a historical accounting in which 

exchange rate movements are a recurrent driver of Turkish inflation; and earlier open economy 

work such as Aslan and Korap (2007) reaches similar qualitative conclusions within VAR 

frameworks. The conflicts in estimated magnitudes line up with sample periods: estimates from 

low inflation years are smaller than estimates that include depreciation episodes, which is what 

Taylor (2000) predicts if pass-through rises with the inflation environment. A separate 

complication concerns measurement, since the nominal exchange rate and the real effective 

exchange rate are mechanically related through relative prices. When only one of these variables 

is included, all exchange rate effects may be attributed to that measure, while including both 

makes it difficult to distinguish their individual effects. 

A defining feature of the Turkish monetary policy experience is regime instability. The 

framework moved through conventional inflation targeting, corridor-based liquidity 

management, crisis-period tightening, unconventional rate-cutting, macroprudential and credit 

policy interventions, the currency-protected deposit scheme and post 2023 normalisation. Kara 

(2015) discusses the corridor period and the measurement of the policy stance, and Binici et al. 

(2019) examine transmission when multiple policy rates are in use. Studies of the post 2018 and 

post 2021 periods emphasise that exchange rate pressure, inflation expectations, regulatory 

measures, and credit policies became deeply intertwined. The literature on the 2021 to 2023 

episode and the subsequent normalisation process is still developing, and the regime chronology 

is instead based on the institutional record rather than on this emerging body of research. These 

regime changes have important methodological implications, since a coefficient estimated over 

the full sample may conceal substantial variation across regimes. Moreover, any observed break 

in the estimated relationship may reflect shifts in the policy reaction function, expectations, or 

regulatory framework rather than an actual change in the underlying transmission mechanism. 

Despite substantial progress, three limitations remain evident. First, many studies focus on 

a single transmission channel in isolation. Second, evidence is often drawn from samples that 

span markedly different policy regimes. Third, relatively few studies examine whether 

transmission mechanisms remain stable across periods of policy normalization and policy 

experimentation. These issues motivate the empirical strategy adopted in this paper. 

Given the significant transformations in Türkiye’s monetary policy framework in recent 

years—including unconventional policy practices, exchange rate volatility, and shifts in policy 

regimes—there is a strong motivation to re-examine the monetary transmission mechanism using 

a comprehensive empirical framework. In this context, the present study aims to provide a deeper 

understanding of the evolving transmission channels by clarifying the conflicting findings 
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reported in the preceding literature and offering a more systematic assessment of monetary 

transmission dynamics in Türkiye. 

 

3. Data 

This study uses a monthly dataset for Türkiye covering the period from January 2011 to 

December 2025. The sample contains 180 observations and spans several distinct phases of the 

Turkish monetary policy environment: the post-global crisis interest rate corridor period, the 2018 

currency crisis, the 2021–2023 unorthodox rate-cutting episode, the currency-protected deposit 

scheme and the post 2023 monetary normalisation period. The empirical design is based on 

monthly observations because monetary policy, bank credit, exchange rate movements, and 

consumer prices interact at a relatively high frequency in Türkiye. 

The baseline system includes six variables: the weighted average funding cost of the 

Central Bank of the Republic of Türkiye, total bank credit, the nominal USD/TRY exchange rate, 

the CPI-based real effective exchange rate, industrial production, and year-on-year consumer 

price inflation. The baseline vector is 

𝑌𝑡 = (𝐴𝑂𝐹𝑀𝑡 ,  𝐿𝐾𝑅𝐸𝐷𝐼𝑡 ,  𝐿𝐾𝑈𝑅𝑡 ,  𝑅𝐸𝐾𝑡 ,  𝑆𝑈𝐸𝑡 ,  𝑇𝑈𝐹𝐸𝑡)
′ (1) 

where 𝐴𝑂𝐹𝑀𝑡 denotes the weighted average funding cost, 𝐿𝐾𝑅𝐸𝐷𝐼𝑡 is the natural logarithm of 

total bank credit, 𝐿𝐾𝑈𝑅𝑡 is the natural logarithm of the nominal USD/TRY exchange rate, 𝑅𝐸𝐾𝑡 

is the real effective exchange rate index, 𝑆𝑈𝐸𝑡 is the industrial production index and𝑇𝑈𝐹𝐸𝑡 is 

year on year CPI inflation. 

 

3.1. Variable Definitions and Transformations 

The weighted average funding cost, 𝐴𝑂𝐹𝑀𝑡, is used as the monetary policy stance variable. 

This choice is appropriate for the Turkish case because the one-week repo rate alone does not 

capture the policy stance during the interest rate corridor period and other episodes in which the 

effective cost of central bank funding differed from the headline policy rate (Kara, 2015). The 

variable is measured in percentage points. 

Total bank credit enters the baseline model in nominal logarithmic form, 

𝐿𝐾𝑅𝐸𝐷𝐼𝑡 = log(𝐶𝑅𝐸𝐷𝐼𝑇𝑡) (2) 

where 𝐶𝑅𝐸𝐷𝐼𝑇𝑡 denotes total bank credit. Because Türkiye experienced high inflation during the 

sample period, nominal credit may partly reflect changes in the price level rather than real credit 

supply. To address this concern, the robustness analysis also uses real credit, defined as 

𝐿𝐾𝑅𝐸𝐷𝐼𝑡
𝑟𝑒𝑎𝑙 = log(𝐶𝑅𝐸𝐷𝐼𝑇𝑡) − log(𝐶𝑃𝐼𝑡) (3) 

where 𝐶𝑃𝐼𝑡 is the consumer price index. This transformation removes the common price level 

component from nominal credit and allows us to assess whether the credit channel remains present 

when credit is expressed in real terms. 

The nominal exchange rate variable is the natural logarithm of the USD/TRY exchange 

rate, 

𝐿𝐾𝑈𝑅𝑡 = log(𝑈𝑆𝐷𝑇𝑅𝑌𝑡) (4) 
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An increase in 𝐿𝐾𝑈𝑅𝑡 corresponds to a nominal depreciation of the Turkish lira against the 

US dollar. The model also includes the CPI based real effective exchange rate index, 𝑅𝐸𝐾𝑡. Under 

the index convention, an increase in the real effective exchange rate corresponds to a real 

appreciation. The joint inclusion of 𝐿𝐾𝑈𝑅𝑡 and 𝑅𝐸𝐾𝑡 allows the analysis to distinguish, at least 

descriptively, between the nominal imported cost channel and the broader real exchange rate 

channel. However, the two exchange rate measures are mechanically and empirically related: their 

sample correlation is −0.870. Their individual variance decomposition shares are therefore 

interpreted cautiously and the combined exchange rate block is treated as the more informative 

object throughout the paper. 

The output variable, 𝑆𝑈𝐸𝑡, is the industrial production index. Industrial production is used 

instead of GDP because GDP is available only quarterly, whereas the monetary transmission 

analysis is conducted at monthly frequency. The inflation variable in the baseline VECM is year-

on-year CPI inflation, 𝑇𝑈𝐹𝐸𝑡. Year-on-year inflation is retained in the baseline specification 

because it is the object of policy discussion and of most empirical work on inflation dynamics in 

Türkiye. Nevertheless, year-on-year inflation is highly persistent by construction because 

adjacent observations share eleven months of overlapping price changes. This feature may affect 

unit root tests, cointegration inference, impulse responses and causality tests. For this reason, the 

baseline results are complemented by robustness specifications based on the CPI index, log CPI, 

monthly inflation, and real credit. 

The CPI index is obtained directly from the CBRT/EVDS database using the series code 

TP.FE.OKTG01, corresponding to the general CPI index (2003 = 100). The index is matched to 

all 180 monthly observations in the sample; the first matched observation, January 2011, has an 

index value of 182.60, consistent with the 2003 = 100 scale. No attempt is made to reverse 

engineer the price level from year-on-year inflation; the primary CPI index is used directly. This 

avoids mechanical reconstruction error and ensures that the robustness variables are constructed 

from the official price level series. 

Using the CPI index, two additional price variables are constructed. First, the log price 

level is defined as 

𝐿𝐶𝑃𝐼𝑡 = log(𝐶𝑃𝐼𝑡) (5) 

Second, monthly CPI inflation is computed as 

𝑇𝑈𝐹𝐸𝑡
𝑚 = 100 × Δlog(𝐶𝑃𝐼𝑡) = 100 × [log(𝐶𝑃𝐼𝑡) − log(𝐶𝑃𝐼𝑡−1)] (6) 

The log CPI specification addresses the concern that a VECM with year on year inflation 

mixes a growth rate variable with level variables. The monthly inflation specification provides a 

stationary VAR robustness check that avoids the overlapping window structure of year-on-year 

inflation. Table 1 summarises the variable definitions. 
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Table 1. Variable Definitions 

Symbol Definition Role in the analysis 

AOFM 
Weighted average 

funding cost 

Policy stance variable; preferred over the headline repo rate 

because it captures the effective stance during corridor and 

unconventional policy periods. 

CREDIT Total bank credit 
Nominal credit stock; transformed into 𝐿𝐾𝑅𝐸𝐷𝐼 =
log(𝐶𝑅𝐸𝐷𝐼𝑇) in the baseline model. 

LKREDI 
Log nominal bank 

credit 
Baseline credit channel variable. 

LKREDIreal 
log(𝐶𝑅𝐸𝐷𝐼𝑇)
− log(𝐶𝑃𝐼) 

Real credit robustness variable used to check whether credit 

channel results are driven by nominal price level effects. 

USDTRY 
Nominal USD/TRY 

exchange rate 
Nominal exchange rate measure. 

LKUR log(𝑈𝑆𝐷𝑇𝑅𝑌) 
Nominal depreciation variable; captures the imported cost and 

balance sheet aspects of exchange rate movements. 

REK 
CPI based real effective 

exchange rate index 

Real exchange rate measure; interpreted jointly with 𝐿𝐾𝑈𝑅 as 

part of the exchange rate block. 

SUE 
Industrial production 

index 
Monthly real activity indicator. 

TUFE 
Year on year CPI 

inflation 
Baseline inflation variable. 

CPI 
Consumer price index, 

2003 = 100 

Official CPI index used to construct log CPI, monthly inflation 

and real credit. 

LCPI log(𝐶𝑃𝐼) Log price level robustness variable. 

TUFEm 100 × Δlog(𝐶𝑃𝐼) 
Monthly inflation variable used in stationary VAR robustness 

checks. 

 

3.2. Baseline and Robustness Specifications 

The baseline specification uses the six variable vector in Equation (1). This specification is 

retained as the main model in order to preserve comparability with empirical studies that model 

annual inflation dynamics directly. The interpretation of the baseline is deliberately cautious: it is 

treated as a reduced form dynamic system rather than as a structural monetary policy model. 

To address the concerns associated with annual inflation and nominal credit, three 

robustness specifications are constructed. The first replaces nominal credit with real credit while 

retaining year-on-year CPI inflation: 

𝑌𝑡
𝑅𝐶 = (𝐴𝑂𝐹𝑀𝑡 ,  𝐿𝐾𝑅𝐸𝐷𝐼𝑡

𝑟𝑒𝑎𝑙 ,  𝐿𝐾𝑈𝑅𝑡 ,  𝑅𝐸𝐾𝑡 ,  𝑆𝑈𝐸𝑡 ,  𝑇𝑈𝐹𝐸𝑡)
′
 (7) 

The second replaces year on year CPI inflation with the log CPI level: 

𝑌𝑡
𝐿𝐶𝑃𝐼 = (𝐴𝑂𝐹𝑀𝑡 ,  𝐿𝐾𝑅𝐸𝐷𝐼𝑡

𝑟𝑒𝑎𝑙 ,  𝐿𝐾𝑈𝑅𝑡 ,  𝑅𝐸𝐾𝑡 ,  𝑆𝑈𝐸𝑡 ,  𝐿𝐶𝑃𝐼𝑡)
′
 (8) 

The third specification uses monthly inflation in a stationary VAR framework: 

𝑍𝑡 = (Δ𝐴𝑂𝐹𝑀𝑡,  Δ𝐿𝐾𝑅𝐸𝐷𝐼𝑡 ,  Δ𝐿𝐾𝑈𝑅𝑡 ,  Δ𝑅𝐸𝐾𝑡 ,  Δ𝑆𝑈𝐸𝑡 ,  𝑇𝑈𝐹𝐸𝑡
𝑚)′ (9) 

This final specification is not intended to replace the long run VECM framework. Rather, 

it checks whether the qualitative conclusions are robust to using a non overlapping monthly 

inflation measure. 

The exchange rate block is also subjected to robustness checks. In addition to the baseline 

model containing both 𝐿𝐾𝑈𝑅𝑡 and 𝑅𝐸𝐾𝑡, two restricted specifications are estimated: one 

including only the nominal exchange rate and one including only the real effective exchange rate. 
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These specifications assess whether the estimated contribution of the exchange rate channel is 

sensitive to the simultaneous inclusion of nominal and real exchange rate measures. Because the 

two exchange rate variables are highly correlated, their individual forecast error variance shares 

are not interpreted as separately identified structural channel contributions. 

 

3.3. Regime Indicators 

The analysis includes four policy regime indicators as exogenous controls. The first is the 

currency-protected deposit scheme dummy, 𝐷𝑡
𝐾𝐾𝑀, which equals one from December 2021 to 

June 2023 and zero otherwise. The second is the unorthodox rate-cutting dummy, 𝐷𝑡
𝑈𝑁𝑂𝑅𝑇𝐻, 

which equals one from September 2021 to May 2023. The third is the 2018 currency crisis 

dummy, 𝐷𝑡
𝐶𝑅𝐼𝑆𝐼𝑆, which equals one from August 2018 to December 2018. The fourth is the 

normalisation dummy, 𝐷𝑡
𝑁𝑂𝑅𝑀, which equals one from June 2023 to December 2025. Table 2 

summarises the indicators. 

 

Table 2. Policy Regime Indicators 

Indicator Period Months Interpretation 

Dt
KKM 2021:12–2023:06 19 Currency protected deposit scheme period. 

Dt
UNORTH 2021:09–2023:05 21 Unorthodox rate cutting period. 

Dt
CRISIS 2018:08–2018:12 5 Currency crisis episode. 

Dt
NORM 2023:06–2025:12 31 Post 2023 monetary normalisation period. 

 

The KKM and unorthodox policy indicators overlap substantially by construction, because 

the currency-protected deposit scheme was introduced during the broader unorthodox policy 

period. The sample correlation between these two dummies is 0.889, and their variance inflation 

factors are 4.80 and 4.88, respectively; the corresponding values for the crisis and normalisation 

dummies are 1.01 and 1.04. The variance inflation factors of the overlapping pair are below the 

conventional severe multicollinearity threshold of ten, but are large enough to warrant caution. 

The dummy coefficients are therefore interpreted as regime controls that absorb regime-specific 

disturbances, not as separately identified policy effects. This distinction matters because the 

indicators capture overlapping institutional and policy environments rather than mutually 

exclusive treatment episodes. 

 

3.4. Descriptive Statistics 

Table 3 reports descriptive statistics for the six baseline variables. The data display 

substantial variation across the sample period. The weighted average funding cost ranges from 

4.52 to 52.79 percent, reflecting the sharp tightening during the post 2023 normalisation period 

as well as earlier episodes of lower funding costs. Year-on-year CPI inflation ranges from 3.99 to 

85.51 percent, capturing the extraordinary inflationary episode of 2021–2022. The nominal 

exchange rate also exhibits pronounced variation, as reflected in the wide range of 𝐿𝐾𝑈𝑅𝑡. These 

features motivate the structural break, rolling window, and regime switching tools used in the 

empirical analysis. 
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Table 3. Descriptive Statistics of Baseline Variables 

Variable Mean Std. Dev. Min. Max. N 

AOFM 16.6937 13.3364 4.5200 52.7900 180 

LKREDI 21.6532 1.0365 19.9969 23.8225 180 

LKUR 1.7635 1.0485 0.4206 3.7533 180 

REK 117.9917 26.8502 70.8000 161.9200 180 

SUE 84.4920 17.0961 56.9164 112.6168 180 

TUFE 22.8220 21.6965 3.9860 85.5148 180 

 

3.5. Data Construction Checks 

Several data construction checks are implemented before estimation. First, the CPI index 

is obtained directly from the CBRT/EVDS series TP.FE.OKTG01 and matched to the full sample; 

all 180 monthly observations are aligned with the main dataset. The CPI series is cached after 

retrieval to ensure reproducibility and to avoid repeated API dependence in subsequent runs. 

Second, no CPI level is reconstructed from year-on-year inflation. Reconstructing a price 

level series from annual inflation would require an arbitrary starting value and would be 

vulnerable to rounding and scaling errors. The direct use of the official CPI index avoids this 

problem. 

Third, the overlap among policy regime dummies is documented explicitly with the 

correlation and variance inflation values reported in Section 3.3. Because the KKM and 

unorthodox period dummies overlap, their coefficients are used to absorb regime-specific 

disturbances and are not interpreted as separately identified effects. 

Fourth, the simultaneous inclusion of 𝐿𝐾𝑈𝑅𝑡 and 𝑅𝐸𝐾𝑡 is treated with caution. Since the 

real effective exchange rate is partly constructed from nominal exchange rates and relative price 

levels, the two exchange rate variables are not independent. The condition number of the 

standardised baseline data matrix is 36.3, indicating moderate collinearity at the system level. The 

empirical analysis therefore reports both individual exchange rate shares and their combined 

exchange rate block contribution; the latter is the preferred object when interpreting the role of 

exchange rate dynamics in inflation variability. 

Finally, all logarithmic transformations use natural logarithms. Interest rates and inflation 

rates are expressed in percentage points. The econometric analysis reports both baseline estimates 

and robustness checks so that the conclusions do not rely exclusively on nominal credit, year-on-

year inflation, or a single exchange rate measure. 

 

4. Econometric Methodology 

This section describes the econometric strategy used to examine the monetary transmission 

mechanism in Türkiye over the period 2011:01–2025:12. The empirical analysis is interpreted as 

reduced-form evidence rather than as structurally identified policy effects because the sample 

includes multiple overlapping policy regimes and policy interventions. Accordingly, the results 

should be interpreted with appropriate caution. 

The methodology proceeds in seven steps. First, the time series properties of the variables 

are examined using conventional and structural break unit root tests. Second, the existence and 

rank of cointegration are assessed using Johansen tests, the Reimers small-sample adjustment, 
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deterministic specification and sub-period sensitivity checks, and the Gregory–Hansen test for 

cointegration with a regime shift. Third, a baseline VECM is estimated. Fourth, the baseline 

model is supplemented with transformation and specification robustness checks using real credit, 

log CPI, monthly inflation, and restricted exchange rate specifications. Fifth, impulse responses 

and forecast error variance decompositions are computed using both recursive Cholesky 

orthogonalisation and the ordering invariant generalised approach of Pesaran and Shin (1998). 

Sixth, predictive precedence relations are examined using the Toda–Yamamoto augmented Wald 

procedure. Seventh, parameter instability and regime dependence are explored using rolling 

window impulse responses, Bai–Perron multiple break tests and auxiliary Markov-switching 

models. 

 

4.1. Time Series Properties 

The analysis begins by examining the order of integration of each variable using three 

conventional tests: the augmented Dickey–Fuller (ADF) test (Dickey and Fuller, 1979), the 

Phillips–Perron (PP) test (Phillips and Perron, 1988) and the KPSS test (Kwiatkowski et al., 

1992). The ADF regression is written as 

Δ𝑥𝑡 = 𝜇 + 𝜌𝑥𝑡−1 +∑𝛾𝑗

𝑝𝑥

𝑗=1

Δ𝑥𝑡−𝑗 + 𝜀𝑡 (10) 

where the null hypothesis is 𝐻0: 𝜌 = 0, corresponding to a unit root. The PP test uses a 

nonparametric correction for serial correlation and heteroskedasticity in the innovation process, 

whereas the KPSS test takes stationarity as the null hypothesis. The joint use of ADF, PP, and 

KPSS reduces the risk of relying on a single testing framework. 

Because the Turkish sample contains major monetary and exchange rate regime changes, 

the conventional tests are supplemented with the Zivot–Andrews structural break unit root test 

(Zivot and Andrews, 1992). The test allows for an endogenous break in both the intercept and the 

trend and tests the null of a unit root against the alternative of stationarity around a structural 

break. This is important because a variable may appear nonstationary under standard tests while 

being stationary around a major policy or crisis break. 

The unit root evidence is interpreted conservatively. Conventional ADF, PP, and KPSS 

results support treating the system as predominantly integrated of order one, whereas break-

adjusted tests indicate that some variables may be stationary around structural shifts. The baseline 

VECM is therefore retained as the main long-run framework, but the results are complemented 

with stationary and transformation-based robustness checks, including the stationary VAR with 

monthly CPI inflation described in Section 4.5. The tension between the conventional and break-

adjusted evidence is reported explicitly in the results section rather than resolved by assumption. 

 

4.2. Lag Selection 

Lag selection is conducted separately for the level VAR used in the Johansen cointegration 

analysis and for the differenced VAR used in diagnostic, robustness, and comparison exercises. 

The lag order is selected using the Akaike information criterion (AIC), the Hannan–Quinn 

criterion (HQ), the Schwarz criterion (SC) and the final prediction error (FPE). Since monthly 
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monetary and financial variables may display delayed responses, the AIC selected lag is the 

preferred choice when it differs from more parsimonious criteria. In the estimated models, the 

level VAR used in the Johansen procedure selects a lag length of two under all four criteria, while 

the differenced VAR selects three lags under AIC and FPE. The Toda–Yamamoto procedure 

therefore uses the differenced VAR lag length augmented by the maximum order of integration. 

 

4.3. Cointegration Analysis and Baseline VECM 

Let 𝑌𝑡 denote the six-variable baseline vector in Equation (1). The corresponding VAR(𝑝) 

in levels can be written as 

𝑌𝑡 = 𝑐 + 𝐴1𝑌𝑡−1 + 𝐴2𝑌𝑡−2 +⋯+ 𝐴𝑝𝑌𝑡−𝑝 +Ψ𝐷𝑡 + 𝑢𝑡 (11) 

where 𝐷𝑡 is the vector of exogenous regime controls and 𝑢𝑡 is a reduced form innovation 

vector with covariance matrix Σ𝑢. If the variables are integrated and cointegrated, Equation (11) 

can be reparameterised as a VECM: 

Δ𝑌𝑡 = 𝛼𝛽′𝑌̃𝑡−1 +∑Γ𝑖

𝑝−1

𝑖=1

Δ𝑌𝑡−𝑖 +Ψ𝐷𝑡 + 𝑢𝑡 ,  𝑌̃𝑡−1 = (𝑌𝑡−1
′ ,  1)′ (12) 

Here, 𝛽 contains the cointegrating vectors, 𝛼 contains the adjustment coefficients andΓ𝑖 

captures short run dynamics. The rank of Π = 𝛼𝛽′ is denoted by 𝑟. If 0 < 𝑟 < 𝑛, the system 

contains 𝑟 stationary long run relations among the 𝑛 variables (Johansen, 1991). 

The cointegration rank is assessed in four complementary ways. First, the full sample 

Johansen trace and maximum eigenvalue statistics are reported in full, together with their critical 

values, so that the rank decision is transparent at every null hypothesis. Second, because Johansen 

tests may over reject in small samples, the eigenvalues are adjusted using the Reimers small 

sample correction (Reimers, 1992), 

𝜆𝑖
𝑎𝑑𝑗

= 𝜆𝑖 (
𝑇 − 𝑛𝐾

𝑇
) (13) 

where 𝑇 is the effective sample size, 𝑛 the number of endogenous variables and𝐾 the lag length 

of the level system. The adjusted trace statistics are recomputed directly from the adjusted 

eigenvalues, 

trace𝑎𝑑𝑗(𝑟) = −𝑇 ∑ log

𝑛

𝑖=𝑟+1

(1 − 𝜆𝑖
𝑎𝑑𝑗

) (14) 

rather than by rescaling the original statistics. Third, the rank decision is examined across a grid 

of deterministic specifications and regime control choices: trace and maximum eigenvalue tests 

are computed for every combination of ecdet ∈ {none,const,trend}, spec ∈ {longrun,transitory} 

and inclusion or exclusion of the regime dummies, yielding twenty-four specifications. Fourth, 

sub-period Johansen tests are estimated as stability checks; these are interpreted as indicative 

only, because the shorter segments contain few observations relative to a six-variable system. 

The baseline rank is set at 𝑟 = 3. This is a deliberately conservative benchmark: the full 

sample evidence points to a higher rank, the no dummy and sub-period evidence points to a rank 

of three or lower and many substantive results depend on the rank. Accordingly, rank sensitivity 
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is reported for 𝑟 = 2, 𝑟 = 3, 𝑟 = 4 and𝑟 = 5, where 𝑟 = 5 corresponds to the full sample 

Johansen and Reimers selections and to 𝑛 − 1. The baseline rank is presented as a conditional 

benchmark rather than as a claim about the unique true rank. 

The VECM is estimated with the regime control vector 

𝐷𝑡 = (𝐷𝑡
𝐾𝐾𝑀, 𝐷𝑡

𝑈𝑁𝑂𝑅𝑇𝐻 , 𝐷𝑡
𝐶𝑅𝐼𝑆𝐼𝑆 , 𝐷𝑡

𝑁𝑂𝑅𝑀)′ (15) 

included to absorb major regime level disturbances. Since the KKM and unorthodox policy 

dummies overlap substantially, their coefficients are not interpreted as separately identified policy 

effects. 

 

4.4. Cointegration with Structural Breaks 

The baseline Johansen framework assumes parameter stability in the cointegrating relation. 

Given the major policy and exchange rate shifts in the sample, this assumption is restrictive. The 

analysis therefore applies the Gregory–Hansen residual-based test for cointegration with a regime 

shift (Gregory and Hansen, 1996). The regime shift (C/S) model allows both the intercept and the 

slope coefficients to change at an unknown break date 𝜏: 

𝑦𝑡 = 𝜇1 + 𝜇2𝕀(𝑡 > 𝜏) + 𝜃1
′𝑥𝑡 + 𝜃2

′𝑥𝑡  𝕀(𝑡 > 𝜏) + 𝑒𝑡 (16) 

where 𝕀(⋅) is an indicator function. The 𝐴𝐷𝐹∗ statistic is computed over admissible break dates 

with 15 percent trimming, and the most negative statistic is used for inference. 

Inference is based strictly on the published critical values in Table 1 of Gregory and Hansen 

(1996) for the 𝐴𝐷𝐹∗ statistic under the C/S model. These critical values are tabulated for up to 

𝑚 = 4 regressors. The full baseline system has 𝑚 = 5 regressors, for which no published critical 

value exists. Rather than extrapolating beyond the published table, the analysis proceeds in two 

steps. The statistic for the full system is reported descriptively, without a formal decision. Formal 

inference is then conducted on two restricted four regressor systems, each containing one 

exchange rate measure: a nominal exchange rate system with regressors 

(𝐴𝑂𝐹𝑀, 𝐿𝐾𝑅𝐸𝐷𝐼, 𝐿𝐾𝑈𝑅, 𝑆𝑈𝐸) and a real effective exchange rate system with regressors 

(𝐴𝑂𝐹𝑀, 𝐿𝐾𝑅𝐸𝐷𝐼, 𝑅𝐸𝐾, 𝑆𝑈𝐸). This design keeps the test within the tabulated range while 

remaining consistent with the exchange rate block logic of Section 3.2. The Gregory–Hansen 

results are used as complementary evidence on whether the long run relation remains meaningful 

once structural change is allowed. 

 

4.5. Transformation and Specification Robustness 

The baseline model uses nominal credit and year-on-year CPI inflation. Since year-on-year 

inflation contains overlapping twelve-month windows and nominal credit may partly reflect price 

level effects during high inflation episodes, the baseline VECM is supplemented by the real credit 

system in Equation (7), the log CPI system in Equation (8), and the stationary monthly inflation 

VAR in Equation (9). The exchange rate specification is also varied through the nominal only and 

REER only systems described in Section 3.2. Table 4 summarises the estimated systems. 
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Table 4. Baseline and Robustness Specifications 

Specification Endogenous Vector Purpose 

Baseline VECM (AOFM, LKREDI, LKUR, REK, SUE, TUFE)′ 
Main reduced form long 

run system. 

Real credit VECM (AOFM, LKREDIreal, LKUR, REK, SUE, TUFE)′ 
Robustness to nominal 

credit. 

Log CPI VECM (AOFM, LKREDIreal, LKUR, REK, SUE, LCPI)′ 
Robustness to the price 

variable. 

Monthly inflation 

VAR 
(ΔAOFM,ΔLKREDI,ΔLKUR,ΔREK,ΔSUE, TUFEm)′ 

Stationary robustness 

model. 

Nominal FX only 

VECM 
(AOFM, LKREDI, LKUR, SUE, TUFE)′ 

Excludes the real 

effective rate. 

REER only VECM (AOFM, LKREDI, REK, SUE, TUFE)′ 
Excludes the nominal 

rate. 

 

4.6. Impulse Response Analysis 

Impulse responses trace the dynamic response of credit, exchange rates, output and 

inflation to a one standard deviation reduced form innovation in the policy rate variable. The 

baseline impulse responses are computed from the VAR representation of the estimated VECM 

using recursive Cholesky orthogonalisation with the ordering 

𝐴𝑂𝐹𝑀𝑡 → 𝐿𝐾𝑅𝐸𝐷𝐼𝑡 → 𝐿𝐾𝑈𝑅𝑡 → 𝑅𝐸𝐾𝑡 → 𝑆𝑈𝐸𝑡 → 𝑇𝑈𝐹𝐸𝑡 (17) 

This ordering places the policy stance first and assumes that, within the month, the policy 

rate innovation is contemporaneously prior to credit, exchange rates, output and inflation. The 

assumption is conventional but restrictive, especially in a high frequency emerging market setting 

in which exchange rate pressures and policy decisions may interact within the month. For this 

reason, the Cholesky impulse responses are treated as ordering dependent dynamic responses 

rather than as structural monetary policy effects and four alternative orderings are estimated as 

sensitivity checks: 

𝑆1: (𝐴𝑂𝐹𝑀,  𝐿𝐾𝑅𝐸𝐷𝐼,  𝐿𝐾𝑈𝑅,  𝑅𝐸𝐾,  𝑆𝑈𝐸,  𝑇𝑈𝐹𝐸),
𝑆2: (𝐴𝑂𝐹𝑀,  𝐿𝐾𝑈𝑅,  𝐿𝐾𝑅𝐸𝐷𝐼,  𝑅𝐸𝐾,  𝑆𝑈𝐸,  𝑇𝑈𝐹𝐸),
𝑆3: (𝑇𝑈𝐹𝐸,  𝐴𝑂𝐹𝑀,  𝐿𝐾𝑅𝐸𝐷𝐼,  𝐿𝐾𝑈𝑅,  𝑅𝐸𝐾,  𝑆𝑈𝐸),
𝑆4: (𝐴𝑂𝐹𝑀,  𝐿𝐾𝑈𝑅,  𝑅𝐸𝐾,  𝐿𝐾𝑅𝐸𝐷𝐼,  𝑆𝑈𝐸,  𝑇𝑈𝐹𝐸).

 (18) 

A recursive identification property is worth stating explicitly: the impulse responses to the 

𝐴𝑂𝐹𝑀 innovation are identical across all orderings that place 𝐴𝑂𝐹𝑀 first (𝑆1, 𝑆2 and𝑆4), 

because the first column of the Cholesky factor depends only on which variable is ordered first. 

What changes across these orderings is the allocation of forecast error variance among the 

variables ordered after the policy rate. The inflation first-order 𝑆3 changes both the impulse 

responses and the variance allocation. The purpose of the exercise is therefore twofold: to quantify 

how the variance allocation between the credit and exchange rate blocks depends on the recursive 

assumptions and to assess how the inflation response changes when inflation is allowed to respond 

contemporaneously before the policy rate. 

Because residual diagnostics indicate non-normality and conditional heteroskedasticity, 

impulse-response uncertainty is evaluated with residual-based bootstrap percentile intervals 

(Efron, 1979): the estimated model is re-simulated using resampled residuals, the model is re-

estimated on each artificial sample, and the impulse responses are recomputed for each of 999 

replications. Both 95 percent and 68 percent percentile intervals are reported; the latter correspond 
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to the one standard error bands commonly used in the VAR literature. The reported intervals 

quantify sampling uncertainty around reduced form responses; they do not correct for 

identification uncertainty. 

The analysis also reports cumulative impulse responses. For a horizon 𝐻, the cumulative 

response of variable 𝑖 to innovation 𝑗 is 

𝐶𝐼𝑅𝐹𝑖𝑗(𝐻) = ∑ 𝐼

𝐻

ℎ=0

𝑅𝐹𝑖𝑗(ℎ) (19) 

Cumulative responses are particularly useful for inflation because short run responses may 

differ from medium run cumulative effects. A positive cumulative inflation response to a 

tightening innovation is interpreted as a horizon dependent price puzzle and as evidence of 

identification uncertainty, not as a structural claim that monetary tightening causes inflation. 

 

4.7. Generalised Impulse Responses and Generalised FEVD 

To reduce dependence on the recursive ordering, the analysis also computes generalised 

impulse responses following Pesaran and Shin (1998). The generalised impulse response of 𝑌𝑡+ℎ 

to a one standard deviation innovation in variable 𝑗 is 

𝐺𝐼𝑅𝐹𝑗(ℎ) =
ΨℎΣ𝑢𝑒𝑗

√𝜎𝑗𝑗
 (20) 

where Ψℎ is the moving average coefficient matrix at horizon ℎ, Σ𝑢 is the reduced form residual 

covariance matrix, 𝑒𝑗 is a selection vector and𝜎𝑗𝑗 is the 𝑗th diagonal element of Σ𝑢. The 

generalised approach is invariant to the ordering of variables but does not identify exogenous 

structural shocks; it uses the historical covariance structure of the reduced form innovations and 

therefore remains a reduced form tool. 

The generalised forecast error variance decomposition is also reported. Since generalised 

FEVD shares do not necessarily sum to one in systems with correlated innovations, the shares are 

normalised as 

𝜃̃𝑖𝑗(𝐻) =
𝜃𝑖𝑗(𝐻)

∑ 𝜃𝑖𝑘
𝑛
𝑘=1 (𝐻)

 (21) 

where 𝜃𝑖𝑗(𝐻) is the unnormalised generalised variance share of innovation 𝑗 in explaining the 𝐻 

period forecast error variance of variable 𝑖. 

 

4.8. Forecast Error Variance Decomposition 

For a horizon 𝐻, the Cholesky based FEVD share of innovation 𝑗 in the forecast error 

variance of variable 𝑖 is 

𝜃𝑖𝑗
𝐶ℎ(𝐻) =

∑ (𝑒𝑖
′Ψℎ𝑃𝑒𝑗)

2𝐻−1
ℎ=0

∑ 𝑒𝑖
′𝐻−1

ℎ=0 Ψℎ𝑃𝑃
′Ψℎ

′𝑒𝑖
 (22) 
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where 𝑃 is the Cholesky factor of Σ𝑢. The FEVD results are interpreted with two restrictions. 

First, FEVD shares are not structural channel contributions unless the innovations are structurally 

identified. Second, the direct FEVD share of the policy rate innovation is not the total effect of 

monetary policy. If monetary policy affects inflation through credit and exchange rates, then a 

small direct 𝐴𝑂𝐹𝑀 share may coexist with economically meaningful indirect transmission 

through the credit and exchange rate blocks. 

 

4.9. Toda–Yamamoto Predictive Precedence Tests 

To examine directional predictive relations without relying on pretesting for cointegration 

rank, the analysis uses the Toda–Yamamoto augmented Wald procedure (Toda and Yamamoto, 

1995). Let 𝑝 denote the selected VAR lag length, and 𝑑max the maximum order of integration in 

the system. The augmented level VAR is estimated with 𝑝 + 𝑑max lags, 

𝑌𝑡 = 𝑐 + ∑ 𝐴𝑖

𝑝+𝑑max

𝑖=1

𝑌𝑡−𝑖 +Ψ𝐷𝑡 + 𝑢𝑡 (23) 

and the Wald restrictions are imposed only on the first 𝑝 lag coefficients. In this application, 𝑝 =

3 and 𝑑max = 1, so the model is estimated as a VAR(4) and the Wald statistics use Newey–West 

heteroskedasticity- and autocorrelation-consistent covariance matrices (Newey and West, 1987). 

The results are interpreted as tests of predictive precedence, not as structural causality tests: a 

finding that the policy rate variable predicts credit means that past policy rate values improve the 

conditional forecast of credit within the estimated system, not that an exogenous monetary policy 

shock structurally causes credit movements. 

 

4.10. Diagnostic Tests and Robust Inference 

Residual serial correlation is examined with a multivariate Portmanteau test, residual 

normality with the multivariate Jarque–Bera test, and conditional heteroskedasticity with a 

multivariate ARCH-LM test. Because the diagnostics indicate deviations from normality and 

conditional heteroskedasticity—expected in a sample containing the 2018 currency crisis, the 

2021–2022 inflation surge and the post 2023 normalisation—two robust inference strategies are 

used. Coefficient-level inference in auxiliary VAR equations is complemented with Newey–West 

HAC standard errors, and impulse-response intervals are computed with the residual bootstrap 

described in Section 4.6. The presence of non-normality and ARCH effects reinforces the 

reduced-form interpretation of the results. 

 

4.11. Rolling Window Impulse Responses 

To examine time variation in transmission dynamics, rolling window VARs are estimated 

on 60-month windows of the differenced data. For each terminal date 𝜏, the model is estimated 

over [𝜏 − 59,  𝜏] and the cumulative 12-month response to a policy rate innovation is computed: 

𝑅𝐶𝐼𝑅𝐹𝜏,𝑖𝑗(12) = ∑ 𝐼

12

ℎ=0

𝑅𝐹𝜏,𝑖𝑗(ℎ) (24) 
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Because rolling estimates may be unstable in short and volatile windows, 68 percent 

bootstrap uncertainty bands (199 replications per window) are added to the rolling responses. The 

bands assess whether apparent changes in the sign or magnitude of transmission are robust or 

merely reflect window-specific sampling variation. The rolling window results are interpreted as 

descriptive evidence of time variation, not as precise structural regime-specific impulse 

responses. 

 

4.12. Bai–Perron Multiple Break Tests 

Structural breaks in the policy rate process are analysed using the Bai–Perron multiple 

break framework (Bai and Perron, 1998, 2003). The generic break model is 

𝐴𝑂𝐹𝑀𝑡 = 𝑧𝑡
′𝛿𝑗 + 𝜀𝑡 ,  𝑇𝑗−1 + 1 ≤ 𝑡 ≤ 𝑇𝑗 ,  𝑗 = 1,… ,𝑚 + 1, (25) 

where 𝑇𝑗  denotes the break dates and the coefficients 𝛿𝑗 are allowed to differ across regimes. The 

number of breaks is selected by the Bayesian information criterion over 𝑚 ∈ {0,1,… ,5}, subject 

to a minimum segment length of 15 percent of the sample. The break results describe instability 

in the policy rate process. They are not interpreted as direct evidence of breaks in the full monetary 

transmission mechanism, since a break in the policy rate process may reflect a change in the 

policy reaction function, exchange rate pressures, inflation expectations, external shocks, or 

regulatory interventions. 

 

4.13. Markov-Switching Models 

Regime dependence is further examined using auxiliary Markov-switching models 

(Hamilton, 1989). These models are not estimated as a full multivariate MS-VAR or MS-VECM; 

they provide supplementary evidence on whether policy rate volatility, inflation persistence, and 

the short-run policy rate inflation relationship differ across latent regimes. 

The policy rate process is modelled with a two regime Markov-switching autoregression in 

first differences, 

Δ𝐴𝑂𝐹𝑀𝑡 = 𝜇𝑠𝑡 + 𝜙𝑠𝑡Δ𝐴𝑂𝐹𝑀𝑡−1 + 𝜀𝑡,𝑠𝑡 ,  𝜀𝑡,𝑠𝑡 ∼ 𝑁(0, 𝜎𝑠𝑡
2) (26) 

inflation dynamics with a two regime MS-AR(2) in first differences, 

Δ𝑇𝑈𝐹𝐸𝑡 = 𝜇𝑠𝑡 + 𝜙1,𝑠𝑡Δ𝑇𝑈𝐹𝐸𝑡−1 + 𝜙2,𝑠𝑡Δ𝑇𝑈𝐹𝐸𝑡−2 + 𝜈𝑡,𝑠𝑡  (27) 

and the direct short run policy rate inflation relation with an auxiliary bivariate Markov-switching 

equation, 

Δ𝑇𝑈𝐹𝐸𝑡 = 𝜇𝑠𝑡 + 𝛽𝑠𝑡  Δ𝐴𝑂𝐹𝑀𝑡−3 + 𝜂𝑡,𝑠𝑡  (28) 

The regime process follows a first order Markov chain with transition probabilities 𝑝𝑖𝑗 =

𝑃(𝑠𝑡 = 𝑗 ∣ 𝑠𝑡−1 = 𝑖) and the expected duration of regime 𝑖 is 1/(1 − 𝑝𝑖𝑖). The number of regimes 

is selected by BIC comparison between two- and three-regime specifications, where the parameter 

count is 𝑘 𝑚𝑐 + 𝑘 + 𝑘(𝑘 − 1) for 𝑘 regimes and 𝑚𝑐 switching coefficients per regime, 

comprising the regime-specific coefficients, the regime-specific innovation standard deviations, 

and the free transition probabilities. The Markov-switching estimates are interpreted as 
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supplementary evidence of regime dependence; they do not replace the baseline VECM and 

should not be read as definitive structural evidence of regime-dependent monetary transmission. 

 

4.14. Interpretation of Evidence 

The empirical strategy distinguishes among three concepts: transmission channels, 

predictive relations, and structural causal effects. A transmission channel is an economic 

mechanism through which monetary policy may affect inflation and output. A predictive relation 

indicates that one variable helps forecast another, conditional on the model. A structural causal 

effect requires identification of an exogenous monetary policy shock. The present analysis 

provides reduced-form evidence consistent with the credit and exchange rate channels playing an 

important role in Türkiye’s monetary transmission dynamics. It does not claim to identify 

exogenous monetary policy shocks in the sense of a high-frequency, narrative, external 

instrument, or sign-restricted structural design. All impulse responses, variance decompositions, 

and predictive precedence tests are therefore interpreted within the maintained reduced-form 

assumptions of the model. 

 

5. Empirical Results 

This section reports the empirical findings in the order of the econometric strategy 

described in Section 4.  

 

5.1. Unit Root Tests and Lag Selection 

Table 5 reports the unit root evidence. For all six baseline variables, the KPSS statistic 

rejects the stationarity null at the 1 percent level, while the ADF evidence does not reject the unit 

root null in levels at the 5 percent level. In first differences, the ADF and PP tests reject the unit 

root null for all variables. The only ambiguity arises for Δ𝐿𝐾𝑅𝐸𝐷𝐼𝑡, where the KPSS test also 

rejects stationarity (statistic 0.8468, 𝑝 = 0.01). Since the PP test strongly rejects the unit root null 

in first differences (statistic −137.05, 𝑝 = 0.01) and a second difference KPSS check does not 

indicate an I(2) process, 𝐿𝐾𝑅𝐸𝐷𝐼𝑡 is treated as I(1); the first difference KPSS rejection is 

interpreted as likely reflecting structural breaks in credit dynamics rather than genuine second 

order integration. 

 

Table 5. Unit Root Tests 

Variable 
ADF 

Level 
ADF 𝒑 

KPSS 

Level 

KPSS 

𝒑 

ADF 1st 

Diff. 

ADF 

Diff. 𝒑 
Classification 

AOFM −3.4078 0.0553 2.0792 0.0100 −3.7234 0.0243 I(1) 

LKREDI 0.1211 0.9900 3.5347 0.0100 −4.1539 0.0100 I(1) 

LKUR −1.6003 0.7433 3.5401 0.0100 −5.5120 0.0100 I(1) 

REK −1.3737 0.8380 3.3659 0.0100 −5.9362 0.0100 I(1) 

SUE −2.8102 0.2376 3.5408 0.0100 −6.9072 0.0100 I(1) 

TUFE −3.1272 0.1051 2.2922 0.0100 −4.5285 0.0100 I(1) 

Notes: The ADF null hypothesis is a unit root; the KPSS null hypothesis is stationarity. The PP test in 

first differences also rejects the unit root null for all variables (𝑝 = 0.01 throughout); for 𝐿𝐾𝑅𝐸𝐷𝐼 the 

first difference PP statistic is −137.05. “I(1)” denotes integration of order one under the conventional 

tests. 
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Because the Turkish economy experienced several major policy and exchange rate episodes 

during the sample, Table 6 reports the Zivot–Andrews structural break unit root tests. The break-

adjusted evidence is mixed. The policy rate variable is borderline stationary around a June 2023 

break, credit is stationary around the August 2018 break, and inflation is strongly stationary 

around the November 2021 break. In contrast, 𝐿𝐾𝑈𝑅, 𝑅𝐸𝐾 and𝑆𝑈𝐸 retain the unit root 

classification. This pattern is compatible with the use of a cointegration framework, but it also 

implies that the VECM results should be interpreted cautiously and complemented with the 

transformation and stationary VAR robustness checks of Section 5.7. The estimated break dates 

are economically meaningful: they coincide with the 2018 credit and currency disruption, the late 

2021 acceleration of inflation, and the mid 2023 turn to normalisation. 

 

Table 6. Zivot–Andrews Structural Break Unit Root Tests 

Variable ZA Statistic 5% Critical Value Break Date Decision 

AOFM −5.0919 −5.08 2023:06 Stationary, borderline 

LKREDI −5.6860 −5.08 2018:08 Stationary 

LKUR −3.8126 −5.08 2021:09 Unit root 

REK −3.7626 −5.08 2021:02 Unit root 

SUE −4.5743 −5.08 2020:08 Unit root 

TUFE −8.2432 −5.08 2021:11 Stationary 

Notes: The null hypothesis is a unit root; the alternative is stationarity around a structural break in both 

the intercept and the trend. The 5 percent critical value refers to the break model with both intercept and 

trend shift. 

 

Lag selection is summarised in Table 7. The differenced VAR selects three lags according 

to AIC and FPE, while HQ and SC select one lag; the AIC lag is retained because monthly 

monetary transmission may involve delayed responses. The level VAR used in the Johansen 

procedure selects two lags under all four criteria. Accordingly, the Johansen/VECM specification 

is estimated with 𝐾 = 2, while the Toda–Yamamoto augmented VAR uses 𝑝 = 3 plus 𝑑max = 1. 

 

Table 7. Lag Selection 

System AIC HQ SC FPE Selected Lag 

Differenced VAR 3 1 1 3 3 

Level VAR for Johansen 2 2 2 2 2 

Differenced VAR with dummies 3 1 1 3 3 

 

5.2. Cointegration Tests and Rank Selection 

Table 8 reports the full sample Johansen trace and maximum eigenvalue statistics, the 

Reimers adjusted trace statistics recomputed from the adjusted eigenvalues, and the 

corresponding critical values for every null hypothesis. With the regime controls included, the 

standard trace test selects 𝑟 = 5, the maximum eigenvalue test selects 𝑟 = 4, and the Reimers 

adjusted trace test also selects 𝑟 = 5 (effective sample 𝑇 = 178, adjustment factor 0.9326). The 

full sample evidence, therefore, points to a high cointegration rank. 
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Table 8. Johansen Cointegration Tests, Baseline System with Regime Controls 

𝑯𝟎 Trace 
Max 

Eigen 

Reimers 

Trace 

Trace CV 

10% 

Trace CV 

5% 

Trace CV 

1% 

𝑟 = 0 345.50 162.91 314.10 97.18 102.14 111.01 

𝑟 ≤ 1 182.59 80.22 168.30 71.86 76.07 84.45 

𝑟 ≤ 2 102.37 50.08 94.79 49.65 53.12 60.16 

𝑟 ≤ 3 52.29 27.67 48.57 32.00 34.91 41.07 

𝑟 ≤ 4 24.62 15.57 22.90 17.85 19.96 24.60 

𝑟 ≤ 5 9.05 9.05 8.43 7.52 9.24 12.97 

Selected rank 

(5%) 
5 4 5    

Notes: 𝐾 = 2, ecdet = const, spec = longrun, regime dummies included. Trace critical values are shown; 

the maximum eigenvalue decisions use the corresponding maximum eigenvalue critical values (40.30, 

34.40, 28.14, 22.00, 15.67, 9.24 at 5 percent). The Reimers adjusted statistics are recomputed from the 

adjusted eigenvalues with 𝑇 = 178, 𝑛 = 6, 𝐾 = 2 and adjustment factor (𝑇 − 𝑛𝐾)/𝑇 = 0.9326. 

 

The rank decision, however, is sensitive to the deterministic specification and to the regime 

controls. Table 9 summarises the selected rank across the twenty-four combinations of test type, 

deterministic component, short run specification, and dummy inclusion, together with the sub-

period evidence. Without the regime dummies, the trace test selects 𝑟 = 2 and the maximum 

eigenvalue test selects 𝑟 = 1; with the dummies, the selected ranks range from 3 to 5. All three 

sub-period Johansen tests select 𝑟 = 3, although the two post 2018 segments are short relative to 

a six-variable system and are treated as indicative only. 

 

Table 9. Rank Selection Evidence Across Specifications 

Procedure Rank Comment 

Trace, with regime dummies 5 Full sample evidence. 

Max-eigen, with regime dummies 4 Full sample evidence. 

Reimers adjusted trace, dummies 5 Small sample correction applied. 

Trace, no dummies 2 Regime controls raise the selected rank. 

Max-eigen, no dummies 1 Regime controls raise the selected rank. 

Deterministic grid, with dummies 3–5 12 specifications (ecdet, spec, test). 

Deterministic grid, no dummies 1–3 12 specifications (ecdet, spec, test). 

Sub-period 2011:01–2018:08 (𝑁 = 92) 3 Stability check. 

Sub-period 2018:09–2021:08 (𝑁 = 36) 3 Indicative only, short segment. 

Sub-period 2021:09–2025:12 (𝑁 = 52) 3 Indicative only, short segment. 

Baseline choice 3 Conservative benchmark used in the VECM. 

Notes: The deterministic grid varies ecdet ∈ {none, const, trend}, spec ∈ {longrun, transitory} and the 

test type {trace, max-eigen}. All grid specifications converged. 

 

The baseline model uses 𝑟 = 3. This choice balances the high full sample ranks against the 

lower no dummy and sub-period selections, and it is explicitly presented as a conditional 

benchmark rather than as the unique true rank. Because the substantive conclusions could depend 

on this choice, Section 5.7 reports the key impulse responses and variance shares for 𝑟 = 2 

through 𝑟 = 5, where 𝑟 = 5 corresponds to the full sample Johansen and Reimers selections. 

 

 

 



Journal of Research in Economics, Politics & Finance, 2026, 11(2): 398-433 

 
418 

 

5.3. Cointegration with A Structural Break 

Table 10 reports the Gregory–Hansen regime shift (C/S) test results. For the full five-

regressor baseline system, the 𝐴𝐷𝐹∗ statistic is −7.5008 with an estimated break in December 

2021. Published critical values for the C/S model are available only for up to four regressors, so 

no formal decision is reported for the full system; the statistic is shown for descriptive purposes. 

Formal inference is based on the two restricted four-regressor systems. The nominal exchange 

rate system yields a statistic of −7.8521 with a break in December 2021, and the REER system 

yields −8.0517 with a break in January 2022. Both statistics are far below the 1 percent critical 

value of −6.92 from Table 1 of Gregory and Hansen (1996), so the null of no cointegration is 

rejected at the 1 percent level in both restricted systems. 

 

Table 10. Gregory–Hansen Break Adjusted Cointegration Tests (model C/S) 

System 𝒎 𝑨𝑫𝑭∗ 5%CV 1%CV Break Decision(5%) 

Full baseline 

(+𝐿𝐾𝑈𝑅, 𝑅𝐸𝐾) 
5 −7.5008 — — 2021:12 

Not tabulated; 

descriptive 

Nominal-FX system 4 −7.8521 −6.41 −6.92 2021:12 
Reject no 

cointegration 

REER system 4 −8.0517 −6.41 −6.92 2022:01 
Reject no 

cointegration 

Notes: Dependent variable: 𝑇𝑈𝐹𝐸. The nominal FX system uses regressors 

(𝐴𝑂𝐹𝑀, 𝐿𝐾𝑅𝐸𝐷𝐼, 𝐿𝐾𝑈𝑅, 𝑆𝑈𝐸); the REER system uses (𝐴𝑂𝐹𝑀, 𝐿𝐾𝑅𝐸𝐷𝐼, 𝑅𝐸𝐾, 𝑆𝑈𝐸). Trimming is 15 

percent and the ADF lag is selected by BIC. Critical values are from Table 1 of Gregory and Hansen 

(1996) for the 𝐴𝐷𝐹∗ statistic, model C/S, 𝑚 = 4 regressors; the table does not extend to 𝑚 = 5, so no 

decision is reported for the full system. 

 

The estimated break dates are economically meaningful: they coincide with the 

introduction of the currency-protected deposit scheme and the intensification of the unorthodox 

rate-cutting cycle. The Gregory–Hansen evidence therefore supports the view that a long-run 

relation among the policy rate, credit, the exchange rate, output and inflation exists, but that it is 

meaningful only when structural change is explicitly allowed. 

 

5.4. Baseline VECM Estimates 

Tables 11 and 12 report the estimated cointegrating vectors and adjustment coefficients of 

the baseline 𝑟 = 3 VECM. The first three variables are normalised as an identity block. This 

normalisation is a statistical representation; the resulting vectors should not be interpreted 

mechanically as structural behavioural equations, and in particular the first cointegrating relation 

is not treated as a formal Taylor rule. 

 

Table 11. Estimated Cointegrating Vectors, Baseline VECM with r=3  

Variable ECT1 ECT2 ECT3 

AOFMt−1 1.0000 0.0000 0.0000 

LKREDIt−1 0.0000 1.0000 0.0000 

LKURt−1 0.0000 0.0000 1.0000 

REKt−1 0.1939 −0.0127 0.0122 

SUEt−1 0.2206 −0.0834 −0.0301 

TUFEt−1 −0.2306 −0.0140 0.0001 

Constant −61.3655 −12.1430 −0.1868 
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Table 12. Adjustment Coefficients, Baseline VECM with r=3  

ECT 𝚫𝐀𝐎𝐅𝐌 𝚫𝐋𝐊𝐑𝐄𝐃𝐈 𝚫𝐋𝐊𝐔𝐑 𝚫𝐑𝐄𝐊 𝚫𝐒𝐔𝐄 𝚫𝐓𝐔𝐅𝐄 

ECT1 −0.1184 −0.0009 −0.0003 0.0401 0.0871 0.0771 

ECT2 −0.9972 0.0041 0.0208 0.3570 3.7428 3.1765 

ECT3 −1.7441 −0.0038 −0.1087 3.5368 −3.1467 −8.6914 

 

The baseline VECM exhibits reasonable explanatory power for the policy rate, nominal 

exchange rate and inflation equations: the adjusted 𝑅2 values are 0.459 for the 𝐴𝑂𝐹𝑀 equation, 

0.531 for the 𝐿𝐾𝑈𝑅 equation and 0.518 for the 𝑇𝑈𝐹𝐸 equation. The industrial production 

equation has a weaker fit, with an adjusted 𝑅2 of 0.103. This asymmetry is expected in a reduced-

form monthly system because real activity is affected by a wider set of domestic and external 

factors than the six variables included here. 

 

5.5. Auxiliary Policy Reaction Function Evidence 

To avoid interpreting the cointegrating vector as a formal Taylor rule, an auxiliary reaction 

function regression is estimated with the policy rate on its own lag, the deviation of inflation from 

a 5 percent reference target, a linear trend output gap based on log industrial production, and the 

change in the log nominal exchange rate. Table 13 reports the estimates with Newey–West 

standard errors. The lagged policy rate coefficient is close to unity (0.989), indicating strong 

interest rate smoothing. The inflation gap coefficient is positive but small and statistically 

insignificant (0.0126, 𝑝 = 0.520). The output gap coefficient is positive and marginally 

significant at the 10 percent level, and the exchange rate change is statistically insignificant. 

 

Table 13. Auxiliary Policy Reaction Function Estimate 

Regressor Estimate Std. Error 𝒕-stat. 𝒑-value 

Intercept −0.0018 0.1800 −0.0101 0.9920 

𝐴𝑂𝐹𝑀𝑡−1 0.9889 0.0195 50.6339 < 0.001 

Inflation gap 0.0126 0.0195 0.6443 0.5202 

Output gap 0.0292 0.0157 1.8572 0.0650 

Δ𝐿𝐾𝑈𝑅 7.4926 4.7685 1.5713 0.1179 

Notes: Newey–West HAC standard errors with 12 lags. The inflation target is set at 5 percent; the output 

gap is the deviation of log industrial production from a linear trend. The regression is an auxiliary check 

and is not interpreted as a formal test of the Taylor principle. 

 

These results reinforce the need for caution in interpreting the long-run cointegrating 

vector. The evidence is consistent with a weak systematic policy rate response to inflation over 

the full sample, but it does not constitute a formal test of the Taylor principle, both because the 

output gap is a simple trend based measure and because the regression does not model expected 

inflation. 

 

5.6. Baseline Impulse Responses and Variance Decompositions 

Figure 1 shows the baseline impulse responses of credit, the nominal exchange rate, output 

and inflation to a one-standard-deviation 𝐴𝑂𝐹𝑀 innovation, with 95 percent bootstrap bands. 
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Table 14 reports the corresponding one-month responses with 95 percent percentile intervals 

based on 999 bootstrap replications. 

 

 
Figure 1. Baseline impulse responses to an 𝐴𝑂𝐹𝑀 innovation. The shaded areas are 95 percent residual 

bootstrap percentile bands (999 replications). Responses are computed from the VAR representation of 

the baseline 𝑟 = 3 VECM under the recursive ordering in Equation (17). 

 

Table 14. One Month Responses to An 𝐀𝐎𝐅𝐌 Innovation, Bootstrap Intervals 

Response Lower (2.5%) IRF, 1 Month Upper (97.5%) Excludes Zero? 

AOFM 0.7673 1.0922 1.2094 Yes 

LKREDI −0.0060 −0.0021 0.0015 No (95%); yes (68%) 

LKUR −0.0100 −0.0029 0.0045 No 

REK −0.8315 −0.1239 0.6097 No 

SUE 0.1426 0.6420 1.1444 Yes 

TUFE −0.5994 −0.0356 0.4978 No 

 

The credit response is the most coherent dynamic pattern in the system. The point response 

of credit to a policy rate innovation is negative at every horizon and accumulates to −0.1045 log 

points over twelve months. The 68 percent bootstrap band lies entirely below zero across all 24 

months, while the wider 95 percent band includes zero. The evidence is therefore consistent with 

a bank lending channel in which an increase in the effective funding cost is followed by weaker 

credit dynamics, although the strength of the statistical evidence is moderate rather than 

overwhelming once full sampling uncertainty is taken into account. The immediate responses of 

the nominal exchange rate, the real effective exchange rate, and inflation are not statistically 

distinguishable from zero. 
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The inflation response displays a horizon-dependent price puzzle. The impact response of 

inflation is negative (−0.0356), but the cumulative response becomes positive at longer horizons: 

0.2547 at six months, 1.5209 at twelve months, and 2.6690 at twenty-four months (Table 15). 

This pattern should not be read as a structural claim that monetary tightening increases inflation. 

It reflects the difficulty of separating systematic policy reactions from exogenous policy 

innovations in a reduced-form model: a policy rate increase may occur in anticipation of future 

inflation, which can generate a positive cumulative inflation response. By the same token, the 

evidence cannot be used to conclude that interest rate policy has no direct inflation effect; it 

indicates instead that the direct effect is not identified by the recursive scheme. 

 

Table 15. Cumulative Inflation Response to an 𝐀𝐎𝐅𝐌 Innovation 

Response Horizon 1 Month 6 Months 12 Months 24 Months 

TUFE response −0.0356 0.2547 1.5209 2.6690 

 

Table 16 reports the Cholesky-based FEVD of inflation. At the 24-month horizon, the 

direct contribution of the 𝐴𝑂𝐹𝑀 innovation is only 0.15 percent. Credit accounts for 41.49 

percent, while the exchange rate block accounts for 22.20 percent (1.26 percent from 𝐿𝐾𝑈𝑅 and 

20.95 percent from 𝑅𝐸𝐾). Inflation’s own innovation accounts for 35.75 percent. 

 

Table 16. Cholesky FEVD of 𝐓𝐔𝐅𝐄, Baseline VECM (percent) 

Horizon 𝐀𝐎𝐅𝐌 𝐋𝐊𝐑𝐄𝐃𝐈 𝐋𝐊𝐔𝐑 𝐑𝐄𝐊 𝐒𝐔𝐄 𝐓𝐔𝐅𝐄 

1 month 0.63 0.15 1.23 4.45 0.36 93.18 

3 months 0.13 11.44 2.21 5.23 1.35 79.64 

6 months 0.09 26.39 1.77 3.07 1.16 67.52 

12 months 0.23 37.41 1.43 11.80 0.52 48.62 

24 months 0.15 41.49 1.26 20.95 0.40 35.75 

Notes: Entries are percentages of forecast error variance. The exchange rate block is 𝐿𝐾𝑈𝑅 + 𝑅𝐸𝐾. 

 

Two caveats govern the reading of these decompositions. First, FEVD shares are not 

structural channel contributions in the absence of structural identification. Second, the small direct 

𝐴𝑂𝐹𝑀 share must not be interpreted as the total contribution of monetary policy: if policy affects 

inflation indirectly through credit and exchange rates, the policy rate innovation itself will 

mechanically explain only a small direct share of inflation forecast error variance, even when the 

mediated effect of policy is substantial. The decompositions of output and credit point in the same 

direction. At the 24-month horizon, 𝐴𝑂𝐹𝑀 explains 10.73 percent of the output forecast error 

variance and 17.32 percent of the credit forecast error variance, consistent with a policy–credit 

linkage operating upstream of inflation. 

 

5.7. Rank, Transformation, and Exchange Rate Block Robustness 

Table 17 reports the sensitivity of the key results to the cointegration rank, now including 

𝑟 = 5, the rank selected by the full sample Johansen and Reimers procedures. The negative credit 

response is robust across all four rank specifications: the 12-month cumulative credit response is 

−0.1227 for 𝑟 = 2, −0.1045 for 𝑟 = 3, −0.0475 for 𝑟 = 4 and−0.0418 for 𝑟 = 5. By contrast, 

the inflation response is rank sensitive: the 12-month cumulative response is negative and large 
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under 𝑟 = 2 (−14.67), positive under 𝑟 = 3 and 𝑟 = 4 (1.52 and 6.21), and positive but small 

under 𝑟 = 5 (1.35). This contrast reinforces the interpretation that the credit channel result is more 

robust than the direct inflation response. 

 

Table 17. Rank Sensitivity of Key Responses and FEVD Shares 

Rank Cr 1m Cr 12m Infl 1m Infl 12m 𝑨𝑶𝑭𝑴 Credit FX Own 

𝑟 = 2 −0.0027 −0.1227 −0.4938 −14.6747 6.70 16.88 4.20 48.49 

𝑟 = 3 −0.0021 −0.1045 −0.0356 1.5209 0.15 41.49 22.20 35.75 

𝑟 = 4 −0.0012 −0.0475 0.0774 6.2123 3.34 27.31 33.37 29.31 

𝑟 = 5 −0.0012 −0.0418 0.0283 1.3509 0.27 33.73 33.34 27.73 

Notes: “Cr” denotes the credit response and “Infl” the inflation response to an 𝐴𝑂𝐹𝑀 innovation; the 

last four columns are 24 month FEVD shares of inflation in percent. FX is the 𝐿𝐾𝑈𝑅 + 𝑅𝐸𝐾 block. 𝑟 =
5 corresponds to the full sample Johansen and Reimers selections. 

 

Table 18 reports the data transformation and exchange rate robustness checks. The real 

credit specification preserves the negative credit response (−0.0763 cumulative over twelve 

months), indicating that the credit channel result is not driven by the use of nominal credit. The 

log CPI model produces a weak negative cumulative response of the price level (−0.0964 at 

twelve months), showing that the positive cumulative response in the baseline depends on the 

year-on-year inflation measure. The monthly inflation stationary VAR assigns 25.55 percent of 

monthly inflation variance to credit and 48.23 percent to the exchange rate block at the 24-month 

horizon, supporting the importance of both blocks in short-run inflation dynamics. The exchange 

rate restricted systems preserve the negative credit response, while the allocation of variance 

between credit and exchange rate variables shifts with the included measure, as expected given 

their collinearity. 

 

Table 18. Transformation and Exchange Rate Robustness 

Specification Cr 1m Cr 12m Infl 1m Infl 12m 𝑨𝑶𝑭𝑴 Cr FX Own 

Baseline (nominal credit, 

YoY) 
−0.0021 −0.1045 −0.0356 1.5209 0.15 41.49 22.20 35.75 

Real credit, YoY 

inflation 
−0.0018 −0.0763 0.1975 5.3892 1.12 41.75 13.81 42.79 

Real credit, log CPI 0.0021 −0.0123 −0.0040 −0.0964 34.60 24.29 25.10 14.92 

Nominal FX only model −0.0017 −0.0931 0.4180 10.5822 7.93 1.09 8.93 22.20 

REER only model −0.0025 −0.1035 0.1763 2.0001 0.30 30.23 26.04 25.00 

Monthly inflation VAR −0.0045 −0.0110 0.2480 0.4368 4.16 25.55 48.23 19.67 

Notes: FEVD shares are 24 month inflation forecast error variance shares in percent. “Infl” denotes 𝑇𝑈𝐹𝐸 

in the inflation specifications, 𝐿𝐶𝑃𝐼 in the log CPI specification and𝑇𝑈𝐹𝐸𝑚 in the monthly inflation VAR. 

The monthly inflation VAR is estimated with two lags on the stationary vector in Equation (9). 

 

The robustness results support three conclusions. First, the negative credit response to a 

policy rate innovation is the most stable finding: it is present in the baseline model, in the real 

credit model, in the exchange rate restricted models, in the monthly inflation VAR and across all 

cointegration ranks. Second, the inflation response is sensitive to the price variable, the 

cointegration rank and the identification scheme, so conclusions about the direct policy rate to 

inflation link are not robust. Third, the exchange rate block remains quantitatively important 

across alternative decompositions, especially in the monthly inflation and generalised 

specifications. 
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5.8. Sensitivity to the Cholesky Ordering and Generalised Responses 

Table 19 reports the 24 month FEVD of inflation under the four recursive orderings and 

Figure 2 plots the cumulative inflation responses together with the generalised response. As 

anticipated in Section 4.6, the impulse responses to the 𝐴𝑂𝐹𝑀 innovation are identical across the 

three orderings that place the policy rate first (𝑆1, 𝑆2, 𝑆4); the corresponding lines in Figure 2 

coincide. The inflation first ordering 𝑆3 produces a uniformly positive cumulative inflation 

response (0.1925 on impact, 3.49 at twelve months and 6.07 at twenty four months), confirming 

that the sign and size of the short run inflation response depend on whether inflation is allowed 

to respond contemporaneously before the policy rate. 

 

Table 19. Ordering Sensitivity: 24 month FEVD of 𝐓𝐔𝐅𝐄 (percent) 

Ordering 𝐀𝐎𝐅𝐌 𝐋𝐊𝐑𝐄𝐃𝐈 𝐋𝐊𝐔𝐑 𝐑𝐄𝐊 𝐒𝐔𝐄 𝐓𝐔𝐅𝐄 
FX 

Block 

S1: baseline 0.15 41.49 1.26 20.95 0.40 35.75 22.20 

S2: FX before credit 0.15 17.70 25.04 20.95 0.40 35.75 45.99 

S3: inflation first 0.49 43.82 0.33 30.08 0.58 24.69 30.41 

S4: FX block before credit 0.15 9.48 25.04 29.17 0.40 35.75 54.22 

Notes: Entries are percentages of the 24 month forecast error variance of inflation. Because 𝐴𝑂𝐹𝑀 is 

ordered first in S1, S2 and S4, the impulse responses to the 𝐴𝑂𝐹𝑀 innovation are identical across these 

orderings; only the variance allocation among the remaining variables changes. 

 

 
Figure 2. Cumulative inflation response to an 𝐴𝑂𝐹𝑀 innovation under the four recursive orderings and 

the generalised (ordering invariant) scheme. The S1, S2 and S4 lines coincide because the policy rate is 

ordered first in each. 

 

The ordering exercise carries a clear message for the allocation of variance between the 

credit and exchange rate blocks: the credit share of 24-month inflation variance ranges from 9.48 

to 43.82 percent and the nominal exchange rate share from 0.33 to 25.04 percent across orderings, 

while the combined credit plus exchange rate block remains between 63.7 and 74.2 percent in 

every ordering. The allocation between the two blocks is identification-sensitive; their joint 

importance is not. 
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The generalised impulse responses and the generalised FEVD lead to the same conclusion. 

Table 20 reports selected generalised responses: inflation responds strongly and positively to 

credit and nominal exchange rate innovations, negatively to real effective exchange rate 

innovations (consistent with the index convention under which a higher 𝑅𝐸𝐾 denotes real 

appreciation) and weakly to policy rate innovations. In the generalised FEVD of inflation (Table 

21), credit explains 29.68 percent and the exchange rate block 52.91 percent at the 24-month 

horizon, while the direct 𝐴𝑂𝐹𝑀 share is 0.10 percent. Compared with the Cholesky 

decomposition, the generalised decomposition assigns a larger role to the exchange rate block, 

which again indicates that the split between credit and exchange rate variables is identification 

sensitive while their combined role is substantial. Figure 3 visualises the two decompositions. 

 

Table 20. Generalised Impulse Responses (selected) 

Shock → Response 1m Cum. 6m Cum. 12m Cum. 24m 

AOFM → TUFE −0.0370 0.2645 1.5797 2.7721 

LKREDI → TUFE 0.7535 11.1002 26.7866 60.5764 

LKUR → TUFE 0.8828 9.2599 21.3437 47.4207 

REK → TUFE −0.3469 −8.6179 −25.5990 −64.0865 

SUE → TUFE 0.1973 1.6313 2.5587 3.1781 

AOFM → SUE 0.6668 4.0506 6.8110 8.4839 

LKUR → SUE −0.2819 −0.7274 −0.6068 0.8879 

REK → SUE −0.1432 −1.8077 −3.8522 −6.5898 

Notes: Generalised responses are ordering invariant but are not structurally identified shocks. 

 

Table 21. Generalised FEVD of 𝐓𝐔𝐅𝐄 (Normalised, Percent) 

Horizon 𝑨𝑶𝑭𝑴 𝑳𝑲𝑹𝑬𝑫𝑰 𝑳𝑲𝑼𝑹 𝑹𝑬𝑲 𝑺𝑼𝑬 𝑻𝑼𝑭𝑬 

1 month 0.21 3.74 5.13 1.01 0.28 89.64 

3 months 0.08 14.88 11.63 5.99 0.61 66.80 

6 months 0.09 22.62 15.09 15.20 0.48 46.52 

12 months 0.16 27.58 17.09 27.52 0.27 27.39 

24 months 0.10 29.68 17.96 34.95 0.13 17.18 

Notes: Entries are normalised generalised variance shares. The 24 month exchange rate block share is 

𝐿𝐾𝑈𝑅 + 𝑅𝐸𝐾 = 52.91 percent. 

 

 
Figure 3. Forecast error variance decomposition of inflation at selected horizons under the Cholesky 

baseline ordering (left) and the normalised generalised scheme (right). The allocation between the credit 

and exchange rate variables differs across schemes, while their combined share remains large. 



Journal of Research in Economics, Politics & Finance, 2026, 11(2): 398-433 

 
425 

 

5.9. Diagnostic Tests and Robust Inference 

Table 22 reports the residual diagnostics. The tests reject residual normality and indicate 

conditional heteroskedasticity, and the Portmanteau test indicates mild residual serial correlation. 

These results are unsurprising given the crisis episodes and the sharp inflation surge within the 

sample. They justify the use of HAC standard errors and bootstrap impulse-response intervals, 

and they reinforce the need to avoid structural overinterpretation. HAC-robust inference broadly 

supports the main reduced-form patterns: in the inflation equation, lagged credit and lagged 

nominal exchange rate terms remain statistically relevant, while the direct coefficients on the 

policy rate lags are generally not statistically significant. 

 

Table 22. Residual Diagnostic Tests 

Test Statistic 𝒑-value Decision 

Portmanteau autocorrelation 377.04 0.0225 Residual autocorrelation present. 

Jarque–Bera normality 10403.95 < 0.001 Residuals non-normal. 

ARCH-LM 2415.73 0.0010 Conditional heteroskedasticity present. 

 

5.10. Toda–Yamamoto Predictive Precedence Tests 

Table 23 reports the Toda–Yamamoto augmented Wald tests with HAC covariance 

matrices. The policy rate variable predicts bank credit (𝑝 = 0.023) and the nominal exchange rate 

(𝑝 = 0.003), but it does not directly predict inflation (𝑝 = 0.503) or industrial production (𝑝 =

0.755). Credit predicts both output (𝑝 = 0.021) and inflation (𝑝 = 0.001). The nominal 

exchange rate predicts output (𝑝 = 0.010) and the real effective exchange rate (𝑝 = 0.004), but 

it does not directly predict inflation at the 5 percent level (𝑝 = 0.200). No variable predicts the 

policy rate, consistent with the strong interest rate smoothing found in Section 5.5. 

 

Table 23. Toda–Yamamoto Predictive Precedence Tests 

Null direction 𝑭-statistic 𝒑-value Decision 

AOFM ↛ LKREDI 3.2741 0.0229 Predictive precedence 

AOFM ↛ LKUR 4.9426 0.0027 Predictive precedence 

AOFM ↛ REK 2.0916 0.1038 Not significant 

AOFM ↛ SUE 0.3979 0.7547 Not significant 

AOFM ↛ TUFE 0.7864 0.5033 Not significant 

LKREDI ↛ SUE 3.3272 0.0214 Predictive precedence 

LKREDI ↛ TUFE 5.9923 0.0007 Predictive precedence 

LKUR ↛ SUE 3.9112 0.0101 Predictive precedence 

LKUR ↛ REK 4.5714 0.0043 Predictive precedence 

LKUR ↛ TUFE 1.5679 0.1996 Not significant 

REK ↛ TUFE 2.0621 0.1078 Not significant 

REK ↛ SUE 1.9628 0.1221 Not significant 

SUE ↛ TUFE 1.0017 0.3940 Not significant 

TUFE ↛ AOFM 0.7327 0.5341 Not significant 

REK ↛ AOFM 0.5833 0.6269 Not significant 

LKUR ↛ AOFM 0.7940 0.4991 Not significant 

TUFE ↛ REK 0.3678 0.7763 Not significant 

TUFE ↛ LKUR 0.6995 0.5538 Not significant 

Notes: Level VAR (𝑝 + 𝑑max) with 𝑝 = 3 and 𝑑max = 1; Wald tests use Newey–West HAC covariance 

matrices. The tests indicate predictive precedence, not structural causality. 
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These findings are consistent with a reduced form transmission pattern in which the policy 

rate variable is connected to credit and the nominal exchange rate, and credit is connected to real 

activity and inflation. They show that lagged policy rate values contain predictive information for 

credit and the exchange rate within the estimated system; they do not show that exogenous policy 

shocks structurally cause those movements. 

 

5.11. Rolling Window, Structural Break, and Regime Switching Evidence 

Figure 4 reports the rolling 60-month cumulative 12-month responses of credit and inflation 

to an 𝐴𝑂𝐹𝑀 innovation, with 68 percent bootstrap bands. The rolling evidence is descriptive, but 

two patterns stand out. The credit response is close to zero before 2018, becomes more clearly 

negative after the windows begin to include the 2018 crisis, and reaches its most negative values 

(around −0.07) in windows covering the 2021–2023 unorthodox episode, before attenuating in 

the post-normalisation windows. The inflation response is small and stable in pre 2018 windows 

and becomes large and erratic, with wide bands, once the windows include the 2021–2023 

episode. Both panels indicate that the estimated transmission pattern is time varying and that 

window-specific point estimates from crisis periods should not be overinterpreted. 

 

 
Figure 4. Rolling 60 month cumulative 12 month responses to an AOFM innovation, with 68 percent 

bootstrap bands (199 replications per window). Vertical dotted lines mark 2018:09, 2021:09 and 2023:06. 

 

Table 24 reports the Bai–Perron break selection for the policy rate process. The residual 

sum of squares declines monotonically with the number of breaks, and the BIC selects three 

breaks, dated August 2017, November 2019, and August 2023. The three dates align closely with 
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major shifts in the Turkish monetary policy environment: the transition into the pre 2018 

tightening and currency crisis period, the post 2019 rate cutting cycle, and the post 2023 

normalisation. The breaks describe instability in the policy rate process itself; they are not 

interpreted as direct evidence of breaks in the full transmission mechanism. 

 

Table 24. Bai–Perron Break Selection for AOFM 

Number of breaks RSS BIC Decision 

0 31836.96 1452.78  

1 4892.49 1126.04  

2 2877.22 1040.87  

3 2481.62 1024.63 Selected 

4 2355.77 1025.65  

5 2401.78 1039.51  

Notes: Mean shift model with 15 percent trimming. The selected break dates are 2017:08, 2019:11 and 

2023:08. The breaks describe instability in the policy rate process and are not interpreted as direct 

evidence of breaks in the full transmission mechanism. 

 

Markov-switching models provide supplementary evidence on regime dependence; Table 

25 reports the estimates. For the policy rate MS-AR(1), the two regime specification is preferred 

by BIC. The two regimes are distinguished primarily by volatility: a tranquil regime with an 

innovation standard deviation of 0.14 and a volatile regime with a standard deviation of 1.98 in 

which policy rate changes are also strongly autocorrelated (𝜙 = 0.50, 𝑡 = 4.81). Expected 

durations are short in both regimes (3.7 and 4.0 months), indicating frequent alternation between 

calm and active policy phases. For inflation, the MS-AR(2) model also selects two regimes: a 

volatile regime (𝜎 = 4.79) with high short-run persistence (𝜙1 = 0.878) and expected duration 

of 5.1 months, and a tranquil regime (𝜎 = 0.81, 𝜙1 = 0.314) with expected duration of 13.0 

months. 

 

Table 25. Markov-Switching Results 

Model Parameter Regime 1 Regime 2 

MS-AR(1), Δ𝐴𝑂𝐹𝑀 

Intercept −0.0002 0.1512 

AR(1) 0.0233 0.5016 

(𝑡-stat.) (1.50) (4.81) 

Std. dev. 0.1371 1.9764 

Duration 3.7 months 4.0 months 

MS-AR(2), Δ𝑇𝑈𝐹𝐸 

Intercept −0.1299 0.0710 

AR(1) 0.8780 0.3141 

(𝑡-stat.) (3.29) (8.40) 

AR(2) −0.2533 −0.0298 

Std. dev. 4.7873 0.8118 

Duration 5.1 months 13.0 months 

MS transmission 

𝛽𝑠 in Δ𝑇𝑈𝐹𝐸𝑡 = 𝜇𝑠 + 𝛽𝑠Δ𝐴𝑂𝐹𝑀𝑡−3 +
𝜂𝑡,𝑠 

0.1707 −0.0758 

(𝑡-stat.) (3.23) (−0.16) 

Std. dev. 0.8696 6.1357 

Duration 21.3 months 9.1 months 

Notes: Two regime specifications selected by BIC against three regime alternatives. Expected durations 

are computed as 1/(1 − 𝑝𝑖𝑖) from the estimated transition matrix. The transmission equation is an 

auxiliary bivariate model and should not be interpreted as a system level MS-VAR or MS-VECM. 
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The auxiliary Markov-switching transmission equation indicates that the short-run relation 

between lagged policy rate changes and inflation changes is regime-dependent. In the tranquil, 

low volatility regime (expected duration 21.3 months), the coefficient on Δ𝐴𝑂𝐹𝑀𝑡−3 is positive 

and statistically significant (𝛽 = 0.171, 𝑡 = 3.23): policy rate increases are followed by inflation 

increases three months later. In the volatile regime, the relation is statistically indistinguishable 

from zero. A positive short-run coefficient is not evidence that tightening causes inflation; it is 

consistent with systematic policy reactions to building inflation pressures dominating the 

bivariate relation in tranquil periods. The regime dependence of this simple relation reinforces 

both the multiple policy regime framing of the paper and the conclusion that the direct policy rate 

to inflation link cannot be identified from reduced form dynamics alone. 

 

5.12. Summary of Empirical Findings 

The empirical results can be summarised in five points. First, the credit response to a policy 

rate innovation is the most robust dynamic result. It is negative in the baseline model, across all 

cointegration ranks from 2 to 5, under real credit, under restricted exchange rate specifications, 

and in the monthly inflation stationary VAR. The 68 percent bootstrap band lies below zero at 

every horizon, although the 95 percent band includes zero. This finding is consistent with the 

operation of the bank lending channel and represents the most robust empirical result of the study. 

Second, the inflation response to a policy rate innovation is sensitive to the horizon, the 

cointegration rank, the price variable, and the recursive ordering. The baseline year-on-year model 

produces a horizon-dependent price puzzle that the log CPI robustness model removes. The 

inflation impulse responses are therefore interpreted as evidence of identification uncertainty 

rather than as robust evidence of a stable direct inflation effect. 

Third, the exchange rate block is quantitatively important for inflation variability in every 

decomposition, accounting for 22.2 percent of 24-month inflation forecast error variance under 

the baseline Cholesky scheme and 52.9 percent under the generalised scheme. The allocation 

between nominal and real exchange rate measures and between the credit and exchange rate 

blocks is identification-sensitive; their combined share is large in all schemes. The combined 

block is therefore the preferred object of interpretation. 

Fourth, the Toda–Yamamoto tests indicate predictive precedence from the policy rate to 

credit and the nominal exchange rate and from credit to output and inflation, with no significant 

direct policy rate to inflation precedence. These results suggest that monetary policy is linked to 

credit and exchange rate dynamics, which in turn are associated with inflation and real activity. 

However, these relationships should be interpreted as predictive rather than causal. 

Fifth, the regime dependence evidence indicates an unstable monetary policy environment. 

The Gregory–Hansen tests date the strongest break in the long run relation to December 2021–

January 2022; the Bai–Perron procedure selects three breaks in the policy rate process (2017:08, 

2019:11, 2023:08); the rolling window responses vary markedly over time; and the Markov-

switching models identify distinct volatility regimes in the policy rate and inflation, with a regime 

dependent short run policy rate inflation relation. These results justify the paper’s emphasis on 

multiple policy regimes while reinforcing the need for cautious, reduced-form interpretation. 
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6. Conclusion 

This paper examined the credit and exchange rate channels of monetary transmission in 

Türkiye over the period 2011:01–2025:12. The analysis covers a period characterised by major 

shifts in the monetary policy framework, including the interest rate corridor, the 2018 currency 

crisis, the 2021–2023 unconventional policy episode and the post 2023 normalisation process. 

These institutional changes provide a comprehensive setting for evaluating how monetary 

transmission evolved across different policy regimes. 

The empirical results lead to five main conclusions. First, the response of bank credit to a 

policy rate innovation is the most robust dynamic finding in the paper. In the baseline VECM, a 

one-standard-deviation innovation in the weighted average funding cost is followed by a negative 

credit response. This result survives all cointegration ranks considered in the sensitivity analysis, 

the replacement of nominal credit with real credit, the exclusion of either exchange rate measure, 

and the stationary VAR specification based on monthly inflation. The 68 percent bootstrap band 

remains below zero over the full response horizon, although the wider 95 percent interval includes 

zero. The appropriate interpretation is therefore moderate but economically meaningful: the 

evidence is consistent with the presence of a bank lending channel, but it should not be read as a 

structurally identified causal estimate of the effect of monetary policy on bank loan supply. 

Second, the direct inflation response to a policy rate innovation is not robust. In the baseline 

model with year-on-year CPI inflation, the cumulative inflation response displays a horizon 

dependent price puzzle. However, this pattern weakens or disappears when the price variable is 

changed, especially in the log CPI robustness specification. The sign and magnitude of the 

inflation response are also sensitive to the cointegration rank and to recursive ordering 

assumptions. This fragility is central to the interpretation of the results. The weak or unstable 

direct policy rate to inflation response should not be interpreted as evidence that interest rate 

policy has no effect on inflation. Rather, it indicates that the reduced form system cannot cleanly 

separate systematic policy reactions to expected inflation, exchange rate pressures, regulatory 

interventions and exogenous policy innovations. In this sense, the inflation response is best 

viewed as evidence of identification uncertainty rather than as a structural conclusion in either 

direction. 

Third, the exchange rate block is quantitatively important for inflation variability. Under 

the baseline Cholesky decomposition, the combined nominal and real exchange rate block 

accounts for 22.2 percent of 24-month inflation forecast error variance. Under the normalised 

generalised decomposition, the corresponding exchange rate block share rises to 52.9 percent. 

The allocation of variance between nominal credit, the nominal exchange rate, and the real 

effective exchange rate is sensitive to the identification scheme, which is unsurprising given the 

close empirical and mechanical connection between nominal depreciation, real exchange rate 

movements, and domestic prices. However, the broader result is more stable: the combined credit 

and exchange rate block remains large across recursive orderings, ranging roughly between 64 

and 74 percent of 24-month inflation forecast error variance. For this reason, the paper interprets 

the joint credit plus exchange rate block as more informative than the individual shares assigned 

to each variable. 

Fourth, the Toda–Yamamoto tests support a reduced-form transmission narrative based on 

predictive precedence. Lagged values of the policy rate variable help predict bank credit and the 

nominal exchange rate, while lagged credit helps predict both industrial production and inflation. 



Journal of Research in Economics, Politics & Finance, 2026, 11(2): 398-433 

 
430 

 

At the same time, there is no statistically significant direct predictive precedence relation from 

the policy rate variable to inflation. These results are consistent with a system in which the 

effective policy stance is linked to credit and exchange rate dynamics and in which credit is linked 

to real activity and prices. Nevertheless, the Toda–Yamamoto findings should not be described 

as structural causality. They indicate conditional forecasting relationships within the estimated 

system, not the effect of exogenous policy shocks. 

Fifth, the evidence points to substantial regime dependence. The Gregory–Hansen break-

adjusted cointegration tests date the strongest break in the long-run relation to December 2021–

January 2022, around the introduction of the currency-protected deposit scheme. The Bai–Perron 

procedure selects three breaks in the policy rate process, dated 2017:08, 2019:11 and 2023:08, 

which correspond closely to major shifts in Türkiye’s monetary policy environment. Rolling 

window impulse responses show that the credit response was relatively muted before 2018, 

became more negative in windows including the 2018 crisis, reached its most pronounced values 

in windows covering the 2021–2023 unorthodox episode, and attenuated during the post-

normalisation windows. The rolling inflation response is much less stable, becoming large and 

erratic once the windows include the 2021–2023 episode. Auxiliary Markov-switching models 

also identify distinct volatility regimes in policy rate and inflation dynamics, with the short-run 

policy rate-inflation relation appearing only in the tranquil regime. Taken together, these results 

justify the paper’s multiple regime framing, while also showing why full-sample coefficients must 

be interpreted cautiously. 

The policy implication is not that the policy rate is irrelevant for inflation. Rather, the 

findings suggest that the effectiveness of monetary policy in Türkiye depends critically on 

whether changes in the policy stance are transmitted to the banking system, exchange rate 

expectations and balance sheet conditions. In a bank-based and exchange rate sensitive economy, 

the direct interest rate channel may be difficult to observe in reduced-form aggregate data because 

policy rate movements, credit conditions, exchange rate pressures, and inflation expectations are 

jointly determined. Stable disinflation therefore requires more than changes in the policy rate 

alone. It also requires a policy environment in which the effective funding stance is credible, 

credit conditions respond in a predictable manner, exchange rate pressures are contained, and 

expectations are sufficiently anchored to prevent depreciation and inflation dynamics from 

reinforcing each other. 

The results also have implications for empirical work on monetary transmission in 

emerging market economies. First, the choice of policy stance variable matters. In Türkiye, the 

weighted average funding cost is more informative than the headline policy rate during periods 

when the central bank uses multiple instruments or liquidity management tools. Second, the 

choice of price and credit variables matters. Year-on-year inflation is relevant for policy 

discussion but contains overlapping monthly changes, while nominal credit may partly reflect 

price-level effects in a high-inflation environment. The robustness checks based on real credit, 

log CPI, and monthly inflation are therefore not ancillary exercises; they are necessary for 

assessing which conclusions are robust and which depend on measurement choices. Third, 

identification assumptions matter. Recursive Cholesky decompositions, generalised impulse 

responses, variance decompositions and predictive precedence tests provide useful information 

about dynamic relationships, but they do not by themselves identify structural monetary policy 

shocks. 
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Several limitations remain. The sample is relatively short for a six-variable system with 

multiple policy regimes, especially when rolling windows and sub-period analyses are used. 

Structural breaks, crisis episodes, conditional heteroskedasticity, and non-normal residuals 

complicate inference. The simultaneous inclusion of the nominal exchange rate and the real 

effective exchange rate improves coverage of exchange rate dynamics but also creates 

interpretation problems because the two variables are highly correlated. The regime dummies 

absorb broad institutional episodes but cannot separately identify the effects of individual policy 

instruments, regulatory measures, deposit protection schemes, or expectation shifts. Finally, the 

reduced form framework cannot distinguish fully between systematic policy reactions and 

exogenous monetary policy innovations. 

Future research should therefore extend the analysis in several directions. A structural VAR 

using sign restrictions, external instruments, high-frequency monetary surprises, or narrative 

policy shocks could provide sharper identification of exogenous monetary policy innovations. 

Bank level or loan level data could distinguish loan supply responses from loan demand 

movements and allow the credit channel to be tested more directly. Disaggregated credit data 

could separate consumer, commercial, foreign currency, and sectoral lending channels. A full 

regime-switching VAR or time-varying parameter model could examine whether the entire 

transmission mechanism changes across policy regimes rather than only describing instability 

through auxiliary equations and rolling responses. Finally, incorporating measures of inflation 

expectations, risk premia, macroprudential restrictions, and external financing conditions would 

help clarify how exchange rate pressures and credit dynamics interact with the monetary policy 

stance. 

Overall, the evidence is consistent with a monetary transmission structure in Türkiye in 

which credit and exchange rate dynamics are central to the propagation of policy-related 

movements. The negative credit response is the most robust result; the exchange rate block is 

quantitatively important for inflation variability, and the combined credit plus exchange rate block 

remains large across identification schemes. At the same time, the direct policy rate to inflation 

relationship is fragile, regime-dependent, and affected by price puzzle dynamics. The main 

conclusion is therefore deliberately cautious: the paper provides reduced-form evidence 

consistent with the importance of credit and exchange rate channels under multiple Turkish policy 

regimes, but it does not establish structural causality or a clean exogenous monetary policy shock. 
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