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Introduction 

As the recent crises have been caused by anomalies in the financial system, which is 

the core sector of the stages we have considered, the financial sector has been at the 

forefront in both the policy agenda and the literature. Since banks act as financial 

intermediaries between households and firms in the economy, the healthy 

functioning of the banking sector results in resilient and stable economic growth. In 

particular, lending activities constitute a major part of the financial services provided 

by the banking sector, and it is crucial to understand the dynamics in bank lending to 

design proper policies to attain stable and resilient economic activity. Moreover, as 

Pfajfar and Zakelj (2012) highlight, the expectations of professional forecasters, such 

as banks, affect vital pricing and investment decisions in the economy, since banks 

employ professionals and regularly monitor the state of the economy. Thus, the 

understanding of the banking sector’s expectations through reliable indicators will 

enhance the effectiveness of policy making. Central banks aim to maintain price 

stability and contribute to financial stability through their monetary framework, 

consisting of different policy measures. However, not only the policy steps taken by 

central banks but also the monetary transmission mechanism from policy steps to real 

variables, such as aggregate output and inflation rate, determines the effectiveness of 

monetary policy framework. The banking system plays an important role in the 

transmission of monetary policy actions to the real economy, and its preferences in 

response to policy decisions determine the magnitude and the success of central bank 

policies. Moreover, the recent financial and European debt crises have prompted 

policy makers to monitor the resilience of financial systems, due to the direct impact 

of the banking sector on the transmission of increased global risk to sovereign risk.  

In this thesis we focus our attention to these four dimensions of the banking sector 

and thus this dissertation consists of four essays on banking sector dynamics, 

expectations, preferences and impact respectively. Chapter 1 explores the impact of 

the new policy mix adopted by Central Bank of Turkey after the global financial 

crisis on credit growth volatility, which is closely monitored as one of the key 

indicators for financial stability in Turkey. Chapter 2 employs a new unique database 

and introduces new uncertainty and disagreement measures for the long-term 

inflation and real rate expectations of Turkish banks. Chapter 3 investigates the 

factors that affect the banking sector’s reserve maintenance pattern within the reserve 

requirement maintenance period, with the use of bank level data. Chapter 4 focuses 

on the impact of banking sector indicators on the sovereign risk premium of 

countries with different levels of development and current account balance structure, 

during periods with different global risk perceptions.  
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The first chapter is an extended version of Oduncu, Ermisoğlu and Polat (2013). We 

focus on the banking sector’s dynamics by exploring credit growth volatility, which 

is closely monitored by the CBRT as the one of key indicators for financial stability. 

During the period following the global financial crisis, Turkey experienced 

exceptionally high credit growth rates, mainly as a result of the unprecedented level 

of global liquidity generated by advanced economies to manage the financial turmoil. 

Since the quickly increasing supply of credit could lead to the creation of asset 

bubbles, as well as an extreme increase in household debt and moral hazards in 

financial markets, in late 2010 the Central Bank of the Republic of Turkey (CBRT) 

decided on a new policy mix in order to deal with the effects of the volatility of 

capital flow and the excessive credit growth rates.  

In this chapter, more precisely, we investigate the impact of the CBRT’s new policy 

mix on credit growth volatility in Turkey. The CBRT has been using distinct pillars 

within the new monetary policy mix, some recently introduced into the monetary 

policy implementation literature by the CBRT to manage concerns regarding 

financial and price stability objectives. We argue that the CBRT’s new policies might 

result in different effects on the credit growth volatility of sub-components of total 

loans, i.e., consumer and business loans. We also consider the impact of the CBRT’s 

recent policy mix on the credit growth volatility of banking sector sub-groups, 

according to their operating principles and ownership structure. 

Our results show the range of impact and directional effects on credit growth 

volatility of the main pillars of the CBRT’s new policy mix. Within the sub-

components of total loans, our estimation outcomes demonstrate that the effects of all 

pillars are greater on the credit growth volatility for business loans. This outcome is 

significant in terms of the provision for the Turkish economy of a stable and healthy 

growth environment and financial system, as, according to Beck et al. (2012), 

business loans are positively associated with growth while the link between growth 

and consumer loans is not significant. 

In addition, we demonstrate that there are distinctions in the influence of the CBRT’s 

new policy mix on the credit growth volatility of banking sector sub-groups, in 

relation to their principles of operation and their ownership structure. The 

coefficients of all the main pillars of the current policy mix appear to be important in 

accounting for the growth volatility of private banks, but not for the groups of state-

owned and participation banks that operate in accordance with the principles of 

Islamic finance. We argue that the findings of this chapter offer essential input for 

the CBRT in deciding the ideal policy mix to achieve the intended results, without 

distorting economic activity. 
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Chapter 2 is an extended version of Çörtük, Güler and Polat (2015). In this chapter, 

using the micro data of Treasury auctions, we suggest a novel methodology to build 

new forward-looking uncertainty and disagreement measures for the expected real 

interest rate and long-term inflation rate. The target group is the primary dealer 

banks. We use their individual bids for nominal and inflation indexed bonds, as 

submitted to the treasury auctions. 

We contend that our proposed indicators are not associated with the problems of the 

existing survey and model-based measures. We also focus on the relationship of our 

proposed measures with the inflation rate and economic activity by comparing them 

to measures that are commonly employed in the literature. For this purpose, we 

firstly use the Granger causality test to analyze the connection between the inflation 

rate and our auction-implied inflation uncertainty and disagreement measures, along 

with survey-based measures. The results of the test indicate that the Granger 

causality holds for each direction with the relative strength of the direction from 

auction implied figures to inflation rate for auction implied inflation uncertainty and 

disagreement measures, while causality only holds from inflation to survey-based 

disagreement measures. We also analyze the effect of auction implied real rate 

disagreement and uncertainty on private sector investment by making a comparison 

with the measures commonly used in the literature. Estimation results show that 

auction implied real interest rate uncertainty has a positive effect on private 

investment with a lag of one quarter. This contrasts with the impact on investment of 

model-based disagreement measures, for which we observe negative coefficients.  

Our database and the methodology also allow us the opportunity to evaluate the 

disagreement measures and real rate uncertainty of the banking sector sub-groups of 

state-owned and private banks, based on their ownership structure. We associate the 

auction implied measures of state-owned and private banks with global as well as 

domestic explanatory variables. Our estimation results demonstrate the higher 

sensitivity of the real rate expectations of private banks to global conditions and 

domestic government bond yield volatility as compared to that of state-owned banks.  

This chapter’s findings are considered to improve the effectiveness of the policy 

decisions by introducing new proxies for vital economic variables and also to give 

the opportunity for further emerging economies with inadequate surveys to establish 

historical uncertainty and disagreement measures for real rates and inflation.  

The third chapter investigates the factors affecting the reserve maintenance pattern of 

the banking sector in Turkey. Reserve requirement policies have been implemented 

within a more flexible framework, and banks are permitted, within some limits, to 

hold reserve accounts above or below their required reserve levels. Thus, this 

flexibility has made the reserve maintenance pattern of banks one of the main pillars 
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in forecasting market liquidity. Any error in forecasting as regards this factor may 

result in undesirable movements in short-term interest rates in Turkey.  

Structural changes in the CBRT’s monetary policy were prompted by the recent 

financial crisis, with the purpose of managing fluctuations in financial markets. The 

CBRT has now designed its liquidity funding strategy to enable further monetary 

policy tools to be used effectively, and has introduced the asymmetric interest rate 

corridor mechanism into central banking practices as one of these policy tools, with 

the purpose of expanding flexibility in policy making. Within this new policy pillar, 

the asymmetric interest rate corridor, where the CBRT’s overnight lending and 

borrowing rates form the upper and lower bound respectively, is set in relation to the 

CBRT’s main funding rate (the one-week repo rate), and, depending on policy 

objectives, the corridor has been extended or narrowed asymmetrically. Thus, the 

asymmetric interest rate corridor provides the CBRT with more flexibility to increase 

(decrease) the primary funding cost of the banking system through its open market 

operations (OMOs) without needing to wait for the upcoming MPC meeting. The 

active use of a liquidity funding policy within a wider interest rate corridor has, 

however, brought some difficulties, the most notable one being to estimate the actual 

daily funding needs of the banking system (DFNS) for the purpose of eliminating 

unintended volatility in the secondary interbank money market rates. 

The main uncertain component of the DFNS to be estimated is the change in the 

level of free deposit accounts of the banking system in order to fulfill their reserve 

liabilities. We use the unique database of bank level required reserves and their 

corresponding free deposit account level held on a daily basis in the CBRT to satisfy 

their respective reserve liabilities. We base our analysis primarily on factors 

reflecting the current and future expected costs of the banking sector. This database 

also permits us to analyze differences in reserve maintenance within the various sub-

banking groups. We categorize aspects of the Turkish banking system in line with 

their ownership structure and operating principles.  

Our results show that whenever the CBRT applies a relatively tighter 

(accommodative) liquidity stance, banks choose to increase (decrease) their reserve 

levels in their CBRT accounts. This may be due to uncertainties about whether the 

CBRT will continue with tightening. Additionally, an elevated expectation that 

futures short-term money market rates would be higher, leads to banks holding a 

larger amount in free deposit accounts in the CBRT in order to minimize the 

expected cost to them of providing funds. We note that private banks, in particular, 

net TL borrower private banks, in comparison with state-owned banks, are more 

sensitive to CBRT expectations and policies with regard to short-term interest rates, 

while participation banks are insensitive to such variables. This could be because in 

Turkey there is no interbank money market for participation banks and also, in part, 
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due the limited availability of Islamic finance instruments that could be employed as 

collateral when borrowing from the CBRT.  

The fourth and final chapter of the dissertation focuses on the impact of banking 

sector indicators on the sovereign risk premium. The recent financial crises have 

been the result of anomalies in the financial system, and therefore the literature has 

subsequently begun to consider the relationship between sovereign spread and the 

financial sector. Our purpose of this chapter is to address two areas that are lacking in 

the literature. Firstly, we examine separately the effect that three main banking sector 

indicators have on sovereign spreads, instead of focusing on a single indicator as a 

signal of banking sector risk. To be specific, we scrutinize the dynamic relationship 

between different measures of the banking sector: (1) excessive credit growth, (2) the 

banking sector’s profitably, and (3) the nonperforming loans ratio and sovereign 

spreads. Next, we carry out our analysis for different country groups and global risk 

perceptions for the purpose of determining whether the dynamics in the response to 

the trends in different measures of the financial sector of risk premiums are different 

across countries with varying current account balance structures and levels of 

development, and during times of different perceptions of global risk (high-risk and 

low-risk).  

We propose that to achieve lower risk premiums, the current account balance 

structure, level of development, and perception of global risk perception are essential 

factors in determining policies appropriate for this purpose. Our expectation is that 

risk premiums will have higher sensitivity to excessive credit growth and 

nonperforming loans for developing countries with persistent current account deficit. 

In addition, we expect that during times of different risk perceptions in global 

financial markets, there will be different sensitivity of sovereign risk to financial 

sector indicators. To test our hypotheses, we take the panel data of 38 countries, 

categorizing them into sub-groups in terms of both their stage of development and 

the structure of their current account balance. Based on IMF classification and 

historical trends in current account balances, we place them in two groups: advanced-

developing countries and current account surplus-deficit countries. Moreover we 

adopt the threshold level of 20 for VIX index in order to determine the periods with 

globally lower risk appetite (above 20) and higher risk appetite (below 20).  

Our findings are that excessive credit growth and the nonperforming loan ratio have 

more influence on the CDS premiums of developing countries and countries with an 

ongoing current account deficit. We observe that the profitability of the banking 

sector has a greater effect on the sovereign risk of the current account surplus 

countries. In addition, the nonperforming loan ratio has a bigger impact on sovereign 

CDS spreads during high-risk periods, while credit growth and the profitability of the 

banking sector have more impact during low-risk periods.  
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Chapter 1 

The Impact of New Monetary Policy Framework in Turkey on 

Credit Growth Volatility1 

 

Abstract Inflation-targeting regimes have focused exclusively on price stability, 

while financial stability mostly faded into the background before the 2008-2009 

global financial crisis. However, central banks across the globe have started to 

implement new policies in order to maintain financial stability alongside price 

stability. Accordingly, the Central Bank of the Republic of Turkey (CBRT) started 

to implement its new policy mix in late 2010. Under this new approach, credit 

growth and exchange rates are monitored closely as key indicators for financial 

stability, on top of the price stability objective of the CBRT. To this end, the CBRT 

has recently introduced distinct policy measures into the literature regarding price 

and financial stability objectives. In this chapter, we focus on the impact of this new 

policy mix and aim to identify the discrepancies in the impact of these distinct 

pillars on credit growth volatility, in order to provide crucial input for policy 

formation. Moreover, we also focus on two distinctions in our analysis: (1) types of 

credit, namely, consumer and business loans, and (2) total loans of the banking 

sector sub-groups according to their ownership structures and operating principles, 

namely, private banks, state-owned banks and participation banks. We show that the 

impact of the main pillars on credit growth volatility is different, both in terms of 

magnitude and direction, for different types of loans and banking sector sub-groups. 

We argue that the findings of this chapter provide essential input for the CBRT in 

determining the optimal composition of policy mix in order to reach the intended 

outcome without distorting economic activity. 

Keywords: monetary policy, credit growth volatility, financial stability, structural 

breaks, ICSS algorithm, GARCH  

 

 

 

                                                 
1This chapter is the extended version of Oduncu, Ermisoğlu and Polat (2013). 
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1. Introduction 

Prior to the 2008-2009 global financial crisis, inflation targeting (IT) regimes had 

become the mainstream approach of central banks across the globe. IT exclusively 

focused on price stability, while financial stability mostly faded into the background, 

and was sometimes completely disregarded. However, the global crisis proved the 

ineffectiveness of this approach and indicated the need to observe financial stability 

alongside price stability (Borio, 2011). To that extent, it has been well understood 

that a policy rate that yields price stability may not necessarily provide financial 

stability. Therefore, IT is starting to be questioned among both academics and policy 

makers. 

Notwithstanding the rate cuts that brought policy rates close to the zero bound, 

advanced economies have opted to implement radical measures to restore the 

economy from its devastated state. While advanced economies are facing slow 

demand and lower credit, emerging economies have their own problems to deal with 

as a side effect of the former’s difficulties. The excessive capital flows as a result of 

the global monetary expansion of central banks of advanced economies have posed 

significant challenges to emerging market economies, since these flows make credit 

more accessible due to the low cost of funding, leading to rapid credit growth in 

emerging market economies. This, in turn, has the result that domestic demand grows 

faster than aggregate income, and this situation may have negative effects on 

macroeconomic and financial stability. On the other hand, a sudden weakening in 

capital flows may lead to an abrupt contraction in credit stock, which is also 

undesirable. Hence, capital flow volatility leads to fluctuations in credit growth 

volatility, and this poses risks to macroeconomic and financial stability by distorting 

the resource allocation within the economy. Excessive credit growth has been 

thought to increase the fragility of the banking sector, especially in emerging 

markets, and this situation has been associated with economic and financial crisis, 

according to Mendoza and Terrones (2008). After the global financial crisis, the 

volatility of capital flows has increased, as a result of increased uncertainty. In order 

to deal with the adverse consequences of the volatility of capital flows, emerging 

market economies have utilized various policy measures in order to sustain 

macroeconomic and financial stability.  

Turkey experienced remarkably high credit growth rates in the post financial crisis 

period, due in particular to the unprecedented level of global liquidity created by 

advanced economies to cope with financial turmoil. Since the rapidly expanding 

credit supply might have caused the formation of asset bubbles and an excessive 

increase in household indebtedness, as well as leading to moral hazards in financial 

markets, the Central Bank of the Republic of Turkey (CBRT) started to implement a 
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new policy mix in late 2010 to smooth out the effects of capital flow volatility and 

excessive credit growth rates. In this new policy framework, contributing to financial 

stability becomes a secondary objective, while price stability is the primary 

objective. This new approach is alternatively named IT++2, in which credit growth 

and the exchange rate are monitored closely as key indicators for financial stability 

on top of the price stability objective. (The first plus stands for credit growth and the 

second one stands for exchange rate.) The Governor of the CBRT, Erdem Başçı, 

stated that decreasing credit growth volatility and FX volatility is important to 

maintain price and financial stability (Başçı, 2013b). 

In this chapter, we mainly focus on the impact of this new policy mix on credit 

growth volatility. Within this new policy mix, the CBRT has been employing distinct 

pillars, some of which have been newly introduced by the CBRT into the monetary 

policy implementation literature to address concerns about price and financial 

stability objectives. Thus, we also aim to identify the differentials in the impact of 

these distinct pillars of IT++ on credit growth volatility, in order to provide crucial 

input for policy formation. Moreover, we also argue that the impact of the CBRT’s 

policies might have different effects on the credit growth volatility of sub-

components of total loans, namely, business and consumer loans. The main 

motivation behind this argument might be evaluated from two perspectives. First, 

since the CBRT intends to eliminate excessive credit growth rate while not distorting 

economic activity, having different sensitivities to credit growth volatility of business 

and consumer loans to CBRT policies might be an intended outcome, which provides 

flexibility to the CBRT in adjusting its policies. Second, the structural differences 

among business and consumer loans might also result in a different sensitivity of 

these two types of loans to the CBRT’s policy majors, which are seen to be effective 

in different layers of the banking sector. As a first distinction, business loans to 

nonfinancial firms are granted both in Turkish lira (TL) and foreign exchange (FX), 

while consumer loans are only provided in TL, since banks are not permitted to 

provide FX denominated consumer loans (Alper et al. (2014)). On the other hand, 

Binici et al. (2013) highlight that business loans have shorter term maturities as 

compared to consumer loans in Turkey, and new business loans are mostly granted 

with a maturity of less than one year. More strikingly, a large proportion of business 

loans is composed of frequently renewed loans with very short-term maturity (up to 

three months) and re-adjustable interest rates, according to anecdotal evidence. But 

consumer loans have a maturity of around five years on average, and fixed interest 

rates. Moreover, being more heterogeneous and relatively more information sensitive 

to the structure of business loans might also result in different sensitivity to the 

                                                 
2Başçı (2013a). The coinage analogous to C++, the updated version of the computer 

programming language C. 
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CBRT’s policy pillars. Lastly, Agénor et al. (2011) argue that the demand for 

consumer loans is more prone to changes in interest rate (higher price elasticity of 

demand) compared to commercial loans. 

As one of the contributions to the limited body of literature focusing on this 

distinction, Güler et al. (2014) analyze the impact of the banking system’s liquidity 

need, which is directly linked to the CBRT’s liquidity stance on the Turkish lira 

denominated consumer and business loans respectively, and they conclude that an 

increase in the funding need of the banking system through CBRT operations results 

in a decrease in consumer loans, while not distorting commercial loans. Moreover, 

Alper et al. (2014) explore the interaction between bank lending behavior and the 

reserve requirements and interest rate corridor of the CBRT in Turkey, with the use 

of bank level data (from 19 major banks in Turkey), and investigate business loans 

and consumer loans separately to analyze the differences in the transmission 

mechanisms from reserve requirements to bank lending. They show the different 

sensitivities of commercial and consumer loan interest rates to the different 

components of the CBRT’s interest rate corridor. (The upper bound of the corridor is 

effective on the commercial loan rate, and the average funding rate of the CBRT is 

effective on the consumer loan interest rate). Moreover, they provide evidence 

regarding the lower sensitivity of the consumer loan rate to the change in reserve 

requirements by attributing this outcome to the higher demand elasticity of interest 

rates of consumer loans as compared to business loans. For the loan growth rate for 

the two types, they observe the opposite outcome: consumer loan growth rate is seen 

to be significantly more sensitive to the changes in reserve requirements compared to 

business loans. They argue that this outcome is because reserve requirements 

manifest their impact on commercial loans through price channels (interest rate) and 

the impact on consumer loans is seen to be effective through the quantity channel.   

Furthermore, we also examine the impact of this new monetary policy mix on the 

credit growth volatility of banking sector sub-groups, according to their ownership 

structure and operating principles. To this end, we categorize the Turkish banking 

system under three headings: (1) state-owned banks, (2) private banks, and (3) 

participation banks operating under Islamic finance principles. Our banking system 

reflects relatively more privately-owned structures, with the higher share of the state-

owned banks constituting one third of banking system. We expect the private banks 

to be more sensitive to each policy pillar as compared to other groups, due to their 

more market oriented structure. Since governmental institutions, such as the 

Unemployment Fund, prefer to use state-owned banks for their banking transactions 

and their inflexible short term deposits, the Turkish Government has been 

extensively using state-owned banks to support economic activity by providing more 

policy oriented and inflexible credit to focused groups, such as agriculture support 
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loans and livestock loans. Kurul (2010) provides evidence regarding this 

phenomenon by showing that the contribution of state-owned banks to credit growth 

during the global financial crisis was more prominent as compared to private banks, 

which decreased their lending activities. On the other hand, the limited variety and 

size of financial instruments based on Islamic finance in Turkey, the nonexistent 

active secondary borrowing markets operating under Islamic finance principles and 

the limited access to the CBRT funding might result in participation by banks less 

sensitive to the CBRT’s monetary policy pillars as compared to the other two groups. 

Ganioğlu and Us (2014) analyze the impact of the global financial crisis on the 

Turkish banking sector structure by focusing on capital adequacy, asset quality, 

liquidity, profitability and the balance sheet structure of the banking sector, and they 

provide evidence regarding the importance of bank ownership on this impact. 

Moreover, Iannotta et al. (2007) and Micco et al. (2007) also provide strong evidence 

that ownership matters as regards bank performance. 

This chapter also offers a unique characteristic in terms of a contribution to the 

literature by employing the CBRT and Banking Regulation and Supervision 

Agency’s (BRSA) database, which includes the daily stock level of banking sector 

credit. Moreover, to the best of our knowledge, it is the first empirical study which 

analyzes the effects of this new policy mix on credit growth volatility, although there 

are a few studies of its impact on the volatility of the exchange rate. Since we have 

high frequency data and we intend to analyze the impact of the CBRT’s policy 

majors on credit growth volatility, Generalized Autoregressive Conditional 

Heteroskedastic (GARCH) methodology has come to the fore as the best fit 

methodology to be used in our study. 

Our results demonstrate the varying magnitudes of impact and directional effects of 

the main pillars of the new policy mix on credit growth volatility, and especially 

highlight the higher sensitivity of the growth volatility of business loans to each of 

the monetary policy pillars as compared to consumer loans. Moreover, estimations 

implemented to analyze the impact of the main pillars of the new policy mix on the 

credit growth dynamics of banking sector sub-groups, according to their ownership 

structure and operating principles, confirm the distinction of the impact of the new 

policy mix on credit growth volatility. The coefficients of all the main pillars of the 

CBRT’s new policy mix appear to be significant in explaining the growth volatility 

of private banks, but not for the other two banking groups. Thus, we argue that our 

results provide clear input for policy messages. First, having a different size of 

impact and directional effect of the main pillars of the new policy mix on the credit 

growth volatility of different types of loans, our estimation results are thought to 

provide crucial input for the CBRT in determining the optimal composition of policy 

mix in order to reach the intended outcome without distorting economic activity. 
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Second, in contrast to the higher sensitivity of private banks to the CBRT’s policy 

stance, the participation banks operating under Islamic principles are seen to be 

insensitive to nearly all the pillars of the new policy mix. Even if the participation 

banks constitute the minor part of Turkish banking system, there exists a need to 

make them more market oriented. To this end, the inter-bank borrowing market, in 

which participation banks can fulfill their liquidity needs or invest their excess 

liquidity, should be established. To make the state-owned banks more sensitive to the 

CBRT’s policies, (1) legal regulations might be implemented to give more flexibility 

to governmental institutions with excess liquidity, such as the Unemployment Fund, 

to determine their corresponding banks to place their deposits within a more 

competitive framework, and (2) the reduction of the number of state-owned banks 

through privatization also might be considered in order to make the banking sector 

more market oriented. 

The remainder of the chapter is organized as follows: the next section details the 

main pillars of the new policy mix of the CBRT and provides an explanation 

regarding their possible impact on credit growth volatility. Section 3 presents a 

review of the literature about the new policy mix and about credit growth volatility. 

Section 4 explains the data set and the methodology used and gives the results of the 

structural break test in the variance of credit growth for each credit type and banking 

sector sub-group. The empirical results are discussed in Section 5. Section 6 presents 

the robustness check results. The results for banking sector sub-groups, according to 

their ownership structure and the operating principles, are examined in Section 7. 

The policy discussion is presented in Section 8. Section 9 concludes the paper. 

2. The CBRT’s New Monetary Policy Mix 

In the pre-financial crisis period, a conventional inflation targeting regime with a 

single policy instrument, short-term interest rate, constituted the mainstream 

approach for CBRT’s policy framework. After the global financial crisis, the central 

banks of advanced economies created abundant liquidity by monetary expansions in 

order to raise their economies from their ruinous state. This abundant liquidity has 

increased the volatility of short-term capital flows that have adverse effects on the 

credit growth and FX volatility in emerging market economies. In order to reduce the 

adverse consequences of excessive capital flow volatility, the CBRT designed and 

launched its new monetary policy framework in late 2010. While maintaining price 

stability is the priority goal, contributing to the financial stability becomes a 

supportive objective in the monetary policy framework3, which has four distinct main 

pillars, namely, maturity-based reserve requirements (MBRR), a Reserve Options 

                                                 
3For details of this new framework, see Başçı and Kara (2011), Kara (2012) and Akçelik 

et al. (2013). 
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Mechanism (ROM), an asymmetric interest rate corridor and a liquidity funding 

strategy. In the following sub-sections we introduce the details regarding the change 

in each policy measure and provide explanations regarding their possible impact on 

credit growth volatility. 

2.1 Maturity Based Reserve Requirement Policy 

The conventional reserve requirement (RR) policy necessitates banks and related 

financial institutions to hold certain parts of their deposits and similar obligations in 

their respective free deposit account at the CBRT (Alper & Tiryaki, 2011). Before 

2010, reserve requirements were generally associated with the liquidity management 

of monetary policy implementations, and CBRT rarely adopted changes in RR ratios, 

whereas, at the initial stage of the global financial crisis, CBRT used RR as a policy 

tool for crisis management in order to eliminate the initial adverse effects. After 

2010, the CBRT made crucial amendments in RR policy in order to construct a 

counter-cyclical policy tool as a precautionary measure against macro financial risks 

to support the dual target of the CBRT, namely, price and financial stability 

objectives. First, in 2010, the CBRT put an end to the remuneration of required 

reserves of banks, since the interest rate paid for RR accounts nearly constituted 80% 

of the CBRT’s policy rate and the cost channel through RR policy was limited. Thus, 

the termination of remuneration was adopted to increase the effectiveness of the RR 

policy (Alper, 2008). Second, the CBRT increased the scope of the liabilities subject 

to RR, such as repo transactions among banks, except that repo transactions carried 

out with the CBRT were added, and financing companies other than banks were also 

subjected to RR. Third, the CBRT introduced a maturity-based reserve requirement 

mechanism, and the reserve requirement ratios for both foreign exchange and 

Turkish lira were differentiated according to the maturity structure of liabilities 

subject to required reserves.  

The maturities of liabilities are shorter than those of assets in the Turkish banking 

sector, as in other economies, however, as depicted in Figure 1, the maturity of 

Turkish banks’ assets has been reflecting an upward trend (hovering around 20 

months) since late 2009, while the maturity of liabilities experienced a sharp 

reduction just after the financial crisis to the level of 2.8 months. Thus, Figure 1 

reflects the worsening of the maturity mismatch between assets and liabilities of the 

financial system. In this regard, the CBRT intends to limit this worsening, to extend 

the maturity of the resources of the banking system and to reduce the maturity 

mismatch between the assets and liabilities of the financial system through MBRR.  



14 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1 Maturities of Assets-Liabilities of Turkish Banks (month) Source: CBRT 

The CBRT also differentiated the reserve requirement ratios in terms of the source of 

liabilities, namely, deposit and non-deposit accounts. Within the MBRR, higher 

required reserve ratios have been adopted for shorter-term liabilities for both TL and 

FX denominated liabilities. Figure 2 reflects the reserve requirement ratios (RRR) of 

deposit and non-deposit accounts with different maturities for TL and FX liabilities 

respectively. As seen, the CBRT has occasionally opted to change the wedge 

between the upper and lower bounds of reserve requirements for different sub-

components of total reserve liabilities within the new policy framework.  

Turning to our particular interest, the impact of reserve requirements on bank lending 

is thought to be reflected through cost and liquidity channels. Through the cost 

channel, an increase in the reserve requirement ratio would imply an increase in the 

cost of banks’ liabilities and indirectly may lead to a pick-up in loan rates in the 

context of no interest payments to required reserves. Through the liquidity channel, 

an increase in the reserve requirement ratio would cause the banking system to be 

more prone to the CBRT short-term funding strategy. As a result, the interest rate 

risk and uncertainty of the CBRT funding strategy would lead to a reduction in bank 

lending. On the other hand, we argue that MBRR would lead to an impact on credit 

growth volatility through the balance sheet channel, and adopting relatively higher 

reserve requirement ratios for the shorter term liabilities subject to reserve 

requirements might force banks to extend the maturity of their liabilities and reduce 

the maturity mismatch between assets and liabilities of the banking system. 

Reflects  the weighted average maturi ties  of overa l l  banking sector's  

assets  and l iabi l i ties  with the use of the ba lance sheet s tructure of 

the individual  bank level  data  and their respective market shares . 

Lines  reflect the 3-month moving averages  respectively. Maturi ty of 

l iabi l i ties  depicted on the right axis .  
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Fig. 2 Reserve Requirements Ratio–RRR (percent) Source: CBRT 

Extending the maturity of the resources would lead to a more stable funding structure 

for the banking system and thus MBRR results in a reduction in the credit growth 

volatility. To this end, we construct a new proxy for MBRR with the use of a wedge 

between the upper and lower bounds of reserve requirement ratios for different sub-

components of total reserve liabilities. We take the levels of wedge for each of the 

deposit and non-deposit reserve liabilities in terms of the TL and FX denominated 

liabilities depicted in Figure 2 respectively and weight them according to their 

respective share of the total reserve liabilities, which are depicted in the Appendix, 

Figure 1, reflecting the composition of Turkish lira and FX liabilities subject to RR. 

We depict our new proxy for MBRR in Figure 3. An increase in the MBRR wedge 

implies that the CBRT imposes relatively higher reserve requirement ratios for 

shorter-term reserve requirement liabilities compared to longer ones. Thus, we argue 

that an increase in the MBRR wedge might lead to a reduction in credit growth 

volatility through the balance sheet effect.  
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Reflects the wedge between the highest and lowest reserve requirement ratios 

adopted for different sub components of reserve liabilities. We calculate the 

wedge for each graphs in Figure 2 and  weight them according to their respective 

share in the total reserve liabilities. An increase in the MBRR wedge implies that 

the CBRT imposes relatively higher reserve requirement ratios for shorter-term 

reserve requirement liabilities compared to longer ones. 
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Fig. 3 Proxy for Maturity-Based Reserve Requirement Ratio Policy Source: CBRT-Author 

2.2 Reserve Options Mechanism (ROM) 

The CBRT made a crucial amendment within the reserve requirement scheme at the 

end of 2011 and introduced a new macro prudential tool called the Reserve Options 

Mechanism (ROM). With this new policy pillar, the CBRT aims to eliminate the 

adverse effects of the volatility of excess capital flows on the foreign exchange rate 

and credit growth rate, and to support the international reserves of the CBRT (Alper 

et al., 2012). ROM is a facility that allows banks to maintain their TL required 

reserves in terms of foreign exchange (US dollar or Euro) and standard gold up to 

certain percentage points respectively. The CBRT has used this new policy pillar 

with two crucial components of the ROM facility: (1) the upper limits for FX and 

gold respectively to be used for the overall banking system’s TL denominated 

reserve requirements, and (2) reserve option coefficients (ROCs) reflecting the 

amount of FX and gold that can be held per unit of TL.   

Figure 4 reflects the policy steps of the CBRT within the ROM facility and 

represents the upper limits for FX and standard gold respectively to be used instead 

of the overall banking system’s TL denominated reserve requirements. Moreover, as 

seen, the CBRT adopted tranches for FX and gold respectively, and for each tranche 

the CBRT adopted different reserve option coefficients (ROCs), which are depicted 

in the graphs as the data labels. The current upper limit for FX is 60% of the TL 

reserve requirements and 30% for gold. 
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Fig.4 CBRT’s Policy Steps in Reserve Options Mechanism (percent) Source: CBRT 

To clarify the mechanism with a numerical example: assume that the overall banking 

sector has to hold 100 TL for TL denominated reserve requirements during the 

maintenance period. When we take the current structure in the ROM facility as 

depicted in the last columns of the charts in Figure 4 and assume that the banks 

prefer to fully use the ROM facility, they have to fulfill 90 TL of the total reserve 

requirements by putting the necessary 60 TL equivalent of USD with FX and 30 TL 

equivalent of standard gold in the CBRT’s accounts. Since the upper limits for FX 

and gold are currently 60 and 30% respectively, the banking sector has the 

opportunity to hold approximately 10% of their TL reserves in the original currency, 

depending on the utilization rate of the ROM facility. The amounts of FX and gold to 

be provided are calculated with the use of their respective ROCs, depicted as data 

labels on the last columns of the charts in Figure 4. Then the equivalent value of FX 

for 60 TL is equal to 30TLx1.4+5TLx1.5+5TLx1.8+5TLx2.6+5TLx2.9+ 

5TLx3.1+5TLx3.2=76.5TL, and if we divide this amount with the USD/TL exchange 

rate (assume 1 USD=2 TL), we reach the amount of FX in US dollars of 

76.5TL/2=38.25 USD to be provided instead of 60 TL reserve requirements. In a 

similar fashion, the equivalent value of standard gold for 30 TL is equal to 

15TLx1.4+5TLx1.5+5TLx2.0+5TLx2.5=37.4TL, and if we divide this amount with 

the USD/TL exchange rate, we reach the amount of standard gold in US dollars of 

37.4TL/2=18.7 USD to be provided instead of 30 TL reserve requirements. Thus, the 

100 TL required reserves are fulfilled with 10 TL plus 38.25 US dollars and 18.7 US 

dollars’ worth of standard gold.  

Turning to the real outcomes of the ROM facility, Figure 5 depicts the gross 

international reserves of Turkey for both FX and gold in terms of US dollars and the 

Reflects the historical steps taken by the CBRT within ROM facility. Both charts represent the upper limits for FX and standard gold 

respectively to be used instead of the overall banking system’s TL denominated reserve requirements in percentage points. The CBRT 

adopted tranches for FX and gold respectively and for each tranche CBRT adopted different reserve option coefficients (ROCs), which are 

depicted in the graphs as the data labels.  ROCs reflect the  amount of FX and gold that can be held per unit of TL. See the numerical 

example.  
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gross level of reserve requirements to be held for TL denominated liabilities 

respectively. As seen in the left side of the figure, the CBRT’s FX and gold reserves 

have been extensively supported by the ROM, and both the FX and gold 

denominated international reserves of Turkey have experienced a remarkable pick-up 

since the introduction of the ROM facility. Thus, we argue that the CBRT has 

provided additional buffer against potential changes in external financing conditions 

through the ROM, since the FX and gold reserves held within the ROM facility are 

blocked during the maintenance period (14 days). On the other hand, the right side of 

the figure reflects the TL reserve requirements, calculated as the effective reserve 

requirement ratio times the total TL denominated liabilities subject to reserve 

requirements. The light shaded area reflects the TL reserve requirements fulfilled 

with the ROM facility. As of October 2015, the amount of gross TL required reserves 

is around 86.4 billion TL, and 74.1 billion TL portion of gross level is provided 

through the ROM facility, with nearly 26.0 billion USD worth of FX and standard 

gold.  

 

Fig.5 Outcome of Reserve Options Mechanism of CBRT Source: CBRT-Author 

Turning to our particular interest, we argue that the impact of the ROM facility on 

bank lending is reflected through the cost and liquidity channels. First of all, through 

the ROM, the net TL funding need of the banking system has decreased remarkably, 

and banks have gained a more flexible liquidity management framework, in which 

they can adjust their funding structure in terms of FX and domestic currency by 

comparing their relative cost of funding. Since the ROM facility softens the liquidity 

constraints of the banking sector, we argue that the ROM might have resulted in 

Reflects the outcome of the ROM facility from two perspectives. Left-hand side figure represents the gross international 

reserves of Turkey for both FX and gold in terms of US dollars. As seen, after the introduction of the ROM, both FX and gold 

denominated international reserves of Turkey experienced remarkable pick-up. Right-hand side figure reflects the gross 

level of reserve requirement to be held for TL denominated liabilities and TL reserves requirements are calculated as 

effective reserve requirement ratio times the total TL denominated liabilities subject to reserve requirements. Light 

shaded area reflects the TL reserve requirements fulfilled with the ROM. 
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Reflects the util ization rate of the ROM facility by the banking system in 

percentage points. The util ization rate is calculated as the division of the amount 

of TL denominated reserve requirements held through the ROM to the overall TL 

denominated reserve requirements. An increase in the ROM util ization implies 

that the banks provide more FX and gold in order to fulfi l l  their reserve 

requirements and the TL funding need of the system decrease.
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more stable credit growth in Turkey. Secondly, we might also observe the indirect 

impact of the ROM on credit growth volatility through the accumulation of the 

international reserves of Turkey. Since the higher stock of foreign reserves provides 

a self-insurance against sudden stops of capital inflows (Aizenman et al., 2004) and 

reduces the likelihood of currency crisis (Soto & Garcia, 2004; Jeanne & Ranciere, 

2006), the accumulation of foreign reserves due to the ROM facility might result in 

lower risk premiums (CDS spreads), a reduced cost of foreign funding for the 

banking sector and a more stable economic environment (Ize, 2006), which might 

indicate more stable bank lending in Turkey.   

 

 

 

 

 

 

 

 

 

 

 

  

 

Fig. 6 Proxy for Reserve Options Mechanism Policy Source: CBRT-Author 

To this end, as a proxy for this policy pillar we use the utilization rate of the ROM 

facility (ROMt), which is calculated as the division of the amount of TL denominated 

reserve requirements held through the ROM to the overall TL denominated reserve 

requirements (Figure 6). An increase in the ROM utilization rate implies that the 

banks provide more FX and gold in order to fulfill their reserve requirements, and the 

system’s need for TL funding decreases. Thus, we argue that an increase in the ROM 

utilization rate might lead to a reduction in the credit growth volatility through the 

channels discussed above.   

2.3 Asymmetric Interest Rate Corridor 

Although the implementation of the interest rate corridor system varies from country 

to country, many central banks set symmetric and narrow bands around the policy 

rate and aim for short-term money markets rates to fluctuate within this narrow band 
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(Whitesell, 2006). However, the CBRT introduced the asymmetric interest rate 

corridor mechanism as a new monetary policy tool to central banking practices in 

order to increase flexibility in policy making. Within this new policy pillar, the 

overnight borrowing and lending rates of the CBRT form the lower and upper bound 

of the interest rate corridor respectively, and the asymmetric interest rate corridor has 

been set around the main funding rate of the CBRT (the one-week repo rate), and, 

depending on policy objectives, the corridor has been narrowed or extended 

asymmetrically. The CBRT actively uses the interest rate corridor to establish the 

monetary policy stance, and aims for the secondary market short-term interest rates 

to fluctuate around the policy rate by funding the banking system with one-week 

repo auctions with the amount above or below the actual liquidity need of the 

banking sector.  

In case the CBRT provides less (more) TL funding than the market needs, the 

secondary market short-term interest rate tends to converge to the upper (lower) 

bound of the interest rate corridor. Thus, the asymmetric interest rate corridor system 

allows the CBRT to quickly intervene in financial markets without the need to wait 

until the next Monetary Policy Committee (MPC) meeting in order to cope with 

volatile short-term capital inflows and to limit excessive domestic credit growth. 

During periods of strong global risk appetite driving short-term capital inflows to 

emerging markets, the CBRT aims to lengthen the maturity of capital inflows and to 

prevent excessive appreciation of the Turkish lira by establishing a downward 

asymmetric interest rate corridor. Conversely, during the periods with escalated 

global risk aversion, the CBRT proactively utilizes the same policy in the opposite 

direction in response to capital outflows by adopting an upward asymmetric interest 

rate corridor (Figure 7).  
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Fig. 7 CBRT’s Interest Rate Corridor (percent) Source: CBRT 

Regarding the impact of an asymmetric interest rate corridor on bank lending, we 

might argue that an increase in the asymmetry reflects that the CBRT has more room 

to increase the main funding cost through its open market operations (OMOs) and to 

trigger short-term money market rates to converge to the upper bound of the interest 

rate corridor without waiting for the next MPC meeting. Moreover, this might imply 

an increase in the uncertainty regarding the level of short-term money market rates, 

closely linked to the cost of funding for the financial system and make the interest 

rate risk more relevant for bank lending (Betancourt & Vargas, 2008). Thus, an 

increase in interest rate risk due to asymmetry might result in more volatile bank 

lending in Turkey. To this end, we construct a proxy for the asymmetric interest rate 

corridor (ASYMt), which reflects the ratio of the difference between upper bound of 

CBRT's interest rate corridor and the one-week repo rate to the difference between 

the one-week repo rate and the lower bound of the CBRT's interest rate corridor. We 

depict our new proxy in Figure 8. An increase in the ratio for the values above unity 

implies that the CBRT adopts a more upward asymmetric interest rate corridor. Thus, 

we argue that an increase in this ratio might lead to an increase in credit growth 

volatility through the interest rate risk channel discussed above.   
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Reflects the ratio of the difference between the upper bound of the CBRT’s interest 

rate corridor and the 1-week repo rate to the difference between the 1-week repo 

rate and the lower bound of the CBRT’s interest rate corridor. If the ratio is bigger 

(less) than unity, the CBRT adopts a positive (negative) asymmetric interest rate 

corridor. For the period before the second half of 2010, unity is adopted. An 

increase in the ratio for the values above unity implies that the CBRT adopts a 

more positively asymmetric rate corridor.
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Fig.8 Proxy for Asymmetric Interest Rate Corridor (ratio) Source: CBRT-Author  

2.4 The Liquidity Funding Strategy of the CBRT 

Central Bank liquidity is the money created by a central bank through its own 

balance sheet. In the context of this definition, “liquidity need” means the need of the 

banking system for central bank money, and “liquidity surplus” means excess central 

bank money within the financial system. Liquidity management for central banks 

means the entire toolset and rules which are used while managing banking system 

liquidity in line with the monetary policy objectives determined by the MPC 

(Bindseil, 2000). 

Within the framework of a conventional inflation targeting regime, central bank 

liquidity management aims to manage banking system liquidity in order to set short-

term interest rates around the level determined by the MPC. Under the new policy 

mix of the CBRT, in addition to its traditional purpose, the CBRT determined its 

liquidity funding strategy in a way that enables the effective use of other monetary 

policy tools. Thus, the new operational framework of monetary policy has turned out 

to be sufficiently flexible to cope with unexpected developments in the market. To 

this end, the amount of funding provided to the banking system is adjusted, 

depending on the monetary policy stance, to provide short-term money market rates 

to fluctuate within the interest rate corridor (Figure 7). Moreover, the term structure 

of the funding provided to the banking system is amended from time to time and the 

system can be funded via daily (O/N), weekly, or monthly repo auctions (Figure 9).  
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In the case of fully funding the banking system, the liquidity need of the system is 

provided through one-week repo auctions, and this results in the short-term money 

markets rate being close to the one-week repo rate. In contrast, during periods of 

monetary tightening, the amount of liquidity provided through one-week repo 

auctions is set below the actual needs of the banking system, and, as a result, short-

term money market rates fluctuate within the range of the upper bound of the 

corridor and the policy rate, depending on the level of tightening. Moreover, the 

CBRT occasionally delivered additional monetary tightening (AMT) in order to 

prevent undesired exchange rate movements, which deteriorated the inflation outlook 

via pass-through and expectations channels. On the days of AMT, one-week repo 

auctions were suspended in either a pre-announced or unannounced manner, and 

funding was not given at the policy rate, in order to force short-term money market 

rates to rise to the level of the CBRT O/N lending rate (upper bound of interest rate 

corridor). Hence, O/N money market rates settled close to the upper bound of the 

interest rate corridor.  

In the opposite direction, the CBRT provides liquidity above the daily funding needs 

of the banking system through the main financing facility of one-week repo auctions, 

and drains the excess liquidity through O/N reverse repo transactions. This 

expansionary liquidity strategy triggers O/N money market rates to form within the 

range of the policy rate and the lower bound of the corridor, depending on the level 

of loosening. Thus, due to the CBRT’s flexible liquidity funding strategy, rather than 

its policy rate, the weighted average cost of funding has turned out to be the indicator 

more closely monitored by market participants to assess the monetary policy stance 

of the CBRT.   

Fig. 9 CBRT’s Funding Composition (billion TL-2 weeks moving average) Source: CBRT 



24 

 

Reflects the the stance of CBRT’s l iquidity funding strategy. The liquidity stance 

index (LIQSTNt)  takes the value of 1 during the periods of fully-funded strategy 

through main financing operation (1 week repo auctions) and takes a value below 

(above) 1 once the liquidity is tightened (an accommodative liquidity policy is in 

place). A decrease in the index implies that the CBRT is implementing a relatively 

tighter monetary policy such that the secondary money market rate deviates from 

one-week repo rate (policy rate) of the CBRT and tends to converge to the upper 

bound of the interest rate corridor. 
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To reflect the stance of the CBRT’s liquidity funding strategy, we employ the 

liquidity stance index introduced by Keles et al. (2013). The liquidity stance index 

(LIQSTNt)   takes the value of 1 during the periods of fully-funded strategy through 

the main financing operation (one-week repo auctions) and takes a value below 

(above) 1 once the liquidity is tightened (an accommodative liquidity policy is in 

place). A decrease in the index implies that the CBRT is implementing a relatively 

tighter monetary policy such that the secondary money market rate deviates from the 

one-week repo rate (policy rate) of the CBRT and tends to converge to the upper 

bound of the interest rate corridor (Figure 10).  

Similar to the asymmetric interest rate corridor, the active liquidity stance of the 

CBRT has implications on bank lending as well. Even if the active liquidity policy 

stance provides effective and flexible policy measures against volatile short-term 

capital inflows and exchange rate deteriorations, the determination of short-term 

interest rates on a daily basis rather than waiting for the next MPC meeting might 

result in uncertainty in short-term money markets rates and unpredictability in the 

course of CBRT policies. In other words, an active liquidity funding strategy might 

imply daily MPC meetings. Thus, the uncertainty regarding the short-term money 

market rates and the unpredictability of the CBRT’s liquidity stance might result in 

volatile bank lending, especially during periods of tightening. Thus, we argue that a 

decrease in the index reflecting the tighter liquidity stance of the CBRT might lead to 

an increase in the credit growth volatility through the interest rate risk channel. 

 

  

 

 

 

 

 

 

 

  

 

Fig.10 Proxy for Liquidity Funding Strategy of the CBRT (ratio) Source: CBRT-Author  
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2.5 Other Components of the New Policy Mix 

Besides the main pillars of the new monetary framework discussed above, the CBRT 

has utilized other micro specific measures to support price stability and financial 

stability. The CBRT provides an export rediscount facility to exporters, in 

cooperation with the Turkish Exim Bank, to ease the adverse effects of global 

financial turmoil on the corporate sector. To this end, exporters have the right to 

discount their export receivables with a maturity of up to 240 days up to a certain 

limit per company and a gross limit. On the rediscount date, the CBRT pays 

exporters in TL, and, on the value date, exporters pay the FX to the CBRT. The 

CBRT has the right to determine the scope of firms eligible for the rediscount 

facility, to set a per company limit and gross limits, and to determine the upper limit 

of the maturity of export receivables. Depending on the state of economy, the CBRT 

uses the export rediscount facility to meet the funding needs of the banking sector 

permanently and to support the international reserves of Turkey, apart from 

supporting the corporate sector.  

On the other hand, the CBRT also utilizes regular pre-announced FX sale auctions, 

unexpected FX buying-selling interventions against TL, and changes in the FX 

deposit rates applied to banks’ one-week maturity borrowings from the CBRT, in 

order to eliminate the exchange rate volatility and to adjust the FX liquidity in the 

domestic market.  

A new micro specific decision made by the CBRT is for the CBRT and the Turkish 

Treasury to directly meet the FX needs of energy importing state-owned enterprises 

in order to eliminate the excessive volatility created due to the FX buying by these 

enterprises during liquidity squeeze periods. The CBRT also works in cooperation 

with other governmental institutions to promote financial stability. Within the new 

policy framework, macro prudential measures that mainly focus on consumer loans 

have also been applied by the Banking Regulation and Supervision Agency. Policy 

actions taken by the CBRT and the BRSA are depicted in Figure 11, with the interest 

rate corridor and other main pillars. 
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Reflects the interest rate corridor of the CBRT together with the policy steps taken within both conventional and new policy mix frameworks. Please refer to 

the glossary box in the chart for the definitions of abbreviations. Highlighted dates refer to the decision dates and the numbers in each data label after the 

abbreviations reflect the order of the policy steps within each policy measure separately. For instance, “ROM 17” reflects the 17th policy step taken within the 

Reserve Option Mechanism. Policy steps taken for different measures on the same date are depicted in the same data labels, but this does not mean that both 

steps would be effective on the same date.   
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Fig. 11 Policy Action Chart and CBRT Policy Rates Source: CBRT
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3. Literature 

3.1 Literature regarding the New Policy Mix 

The effects of the new monetary policy framework have been analytically examined 

in several studies. However, they have mainly focused on a specific portion of the 

new policy mix. For example, Alper et al. (2012) focus on the role of liquidity in 

bank lending, which is the main targeted component of financial stability. They 

empirically investigate the impact of monetary policy actions, especially targeted to 

influence individual banks and overall market liquidity, on the change in Turkish lira 

denominated credit. They make use of bank level data and mainly focus on the 

CBRT’s policies implemented on reserve requirements, policy rates and the liquidity 

provided through open market operations. They show that banks consider both their 

individual liquidity position and the overall systemic liquidity in rationing their 

credit. Moreover, they conclude that in times of excess systemic liquidity, individual 

bank liquidity has proved to have less effect on a bank’s credit. Within their analysis, 

they have provided empirical evidence on the power of the CBRT to affect bank 

lending, both through reserve requirements and open market operations.  

Ermişoğlu et al. (2014) focus on the impact of a monetary policy tool known as 

Additional Monetary Tightening (AMT) on the domestic currency rate. To recall, 

one-week repo auctions, which is the main financing facility of the CBRT, have been 

suspended in either a pre-announced or unannounced manner in the days of AMT. 

Turkish lira funding is not provided at the policy rate, in order to force short-term 

money market rates to rise to the upper bound of the CBRT’s interest rate corridor. 

They investigate the change in exchange rate volatility through the GARCH 

framework. They conclude that AMT has a significant role in reducing volatility in 

the exchange rate. It is also shown that during the days of AMT, the Turkish lira 

appreciated against the emerging market currencies. Within their analysis, they 

propose the effectiveness of short-lived monetary tightening in avoiding the 

temporary price movements in exchange rate, which might distort inflation outlook.  

Oduncu et al. (2013) study the effectiveness of the Reserve Options Mechanism on 

the volatility of the TL. They claim that the ROM, the unique tool designed and 

launched by the CBRT to support the financial stability objective without diluting the 

price stability objective, is an effective policy tool in decreasing the volatility of the 

Turkish lira. They argue that the option to hold FX instead of a certain portion of TL 

denominated reserve requirements has been operating as an automatic stabilizer to 

volatile capital flows. The banking sector has an incentive to hold more FX instead 

of TL reserve requirements in times of surge in capital inflows.  

In another paper investigating the new policy mix, Binici et al. (2013) focus on the 

interaction of the asymmetric interest rate corridor with the credit-deposit rates 
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spread, which might reflect the appetites of banks for lending. Within both time 

series and panel data analyses, they show that an asymmetric interest rate corridor 

policy, together with an active liquidity management strategy, can be used to affect 

credit and deposit rates via different channels. They mainly argue that an asymmetric 

interest rate corridor has a mitigating impact on the volatile risk-taking appetite of 

the banking sector and excessive credit growth, mainly through preventing 

contraction in credit-deposit rates spread occurring during times of rapid credit 

growth. Moreover, they highlight that commercial loan rates are more sensitive to the 

changes in the upper bound of the interest rate corridor, while deposit rates are more 

prone to changes in policy rates. Thus, this enables the CBRT to adjust different 

parameters of the corridor to influence the so-called spread. They propose that the 

relatively different sensitivity of deposit and commercial loan rates to the 

components of the interest rate corridor constitutes the main channel behind the 

impact of the asymmetric interest rate corridor on mitigating the credit growth.       

Last but not least, Değerli and Fendoğlu (2013) examine the potential effect of ROM 

on the volatility, skewness and kurtosis of USD/TL exchange rate expectations. They 

reveal that expectations regarding the TL are less prone to sharp asymmetric 

movements as compared to the exchange rates of peer group countries during the 

period when the ROM is in place. They show that the USD/TL expectations have 

exhibited lower levels of volatility, skewness and kurtosis with the introduction of 

the ROM facility, after controlling for a set of domestic and common external 

factors. Moreover, according to their analysis, an increase in the share of ROM-based 

reserves in gross international reserves reinforces the impact of the ROM on 

expectations. They argue that the ROM facility is performing as an automatic 

stabilizer through decreasing the sensitivity of the kurtosis of USD/TL expectations 

to the common global factor.  

Akar and Çiçek (2015) investigate the impact of the new policy instruments, interest 

rate corridor, reserve requirements and ROM facility on the volatility of USD/TL, 

Euro/TL and GBP/TL. They point out that the ROM facility has clearer impact in 

decreasing the volatility of exchange rates, especially in USD/TL and basket rate, 

while they could not find evidence of a softening impact of other monetary policy 

pillars. Moreover, they show the impact of the ROM in decreasing the volatility of 

the Turkish Lira in an asymmetric way to the positive and negative shocks in 

exchange rates. 

3.2 Literature regarding Credit Growth Volatility 

The literature on the volatility of credit growth has been very limited. Factors 

affecting credit growth volatility have been examined in a few studies. For example, 

Dages et al. (2000) discuss financial sector openness in emerging markets by 
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focusing on the experiences of Mexico and Argentina with regard to foreign bank 

local lending for the period of the second quarter of 1996 and the second quarter of 

1999. They conclude that in both countries, foreign banks displayed stronger credit 

growth as compared to domestically owned banks and had been contributing to 

financial stability through their relatively lower credit growth volatility and notable 

credit growth during crisis periods. They mainly stress the contribution of diversity 

in ownership structure of banks to the growth, volatility and cyclicality of bank 

loans.  

Micco and Panizza (2005) focus on the relationship between credit growth volatility 

and bank concentration ratio by using yearly data with an unbalanced panel of 93 

countries during the period 1990-2002. They investigate the reaction of credit in 

countries with different levels of bank concentration to external shocks. They 

conclude that in countries with a higher bank concentration ratio, domestic credit is 

less sensitive to external shocks, and bank concentration is associated with lower 

credit volatility. Moreover, they show that their results are robust regarding the 

differences in development level of countries, bank size, ownership structures and 

competition level in the banking sector. Their outcomes support the proposition that 

banks with a higher market share have the ability to internalize the countercyclical 

effects of increasing domestic credit during recession periods. 

Akar and Çiçek (2009) analyze the volatility of the credit stock of deposit banks in 

Turkey and focus on the high and low volatility states for credit stock through the use 

of switching ARCH models (SWARCH). They associate each high volatility state 

with corresponding political and economic developments. They show that credit 

volatility is sensitive to the interest rates of domestic government bonds, capital 

inflows and domestic political events.  

Rashid (2011) investigates the impact of foreign bank presence on the volatility of 

bank loans, using the bank level data of 81 developing countries covering the period 

of 1995-2009. As opposed to Dages et al. (2000), he argues that the presence of 

foreign banks initiates an increase in the reliance of the banking sector on non-

deposit funding, and results in less credit to the private sector due to the higher costs 

and uncertainty associated with non-deposit funding sources. He shows that non-

deposit funding sources mainly result in higher volatility in bank credit. As a main 

mechanism behind this outcome, he proposes that foreign banks reduce the share of 

domestic banks in total deposits and force domestic banks to increase their 

dependence on non-deposit funding, such as inter-bank borrowing, especially from 

foreign banks with excess liquidity, to finance their lending. This makes the lending 

of domestic banks more prone to changes in financial markets and results in more 

volatile credit growth.  
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Haouat, Moccero and Navarro (2012) analyze the effect of the existence of foreign 

banks on both the volatility and the level of real private bank credit in eight Latin 

American countries through quarterly data over the period 1995–2001. Moreover, 

they also try to investigate the impact of bank concentration, financial deepening and 

banking crisis on credit volatility. The empirical findings show that the presence of 

foreign banks contributed to reducing real credit volatility and improving the role of 

the banking sector as a buffer to shocks. However, they could not find evidence of 

the existence of public banks and an increase in banking sector concentration leading 

to low real credit volatility.  

Yuan-Yuan, Hi and Hao (2013) analyze the credit volatility in China with the use of 

GARCH methodology, since the fluctuations in China’s credit display significant 

ARCH effects. They demonstrate the higher sensitivity of volatility in lending to 

external shocks, and also reveal the asymmetric impact of “bad news” and “good 

news” on the credit fluctuations. They emphasize that bad news triggers more 

fluctuations on credit compared to good news.  

4. Data and Methodology 

4.1 Data  

We employ the stock of credit in Turkey in order to examine the impact of the policy 

pillars of a new monetary policy mix on credit growth volatility. We focus on two 

distinctions in our analysis: (1) types of credit, namely, consumer and business loans, 

and (2) total loans of the banking sector sub-groups according to their ownership and 

operating principle structures. Figure 12 depicts the composition of total loans for the 

two types, both in terms of level and yearly nominal growth rates. As seen in the 

chart on the left, business loans on average constitute nearly 70% of total loans. 

Business and consumer loans are 1,059 and 378 billion TL respectively in nominal 

terms as of October 2015. As seen in the chart of the right, Turkey experienced 

remarkably high credit growth rates for both types of loan in the post-financial crisis 

period, in particular, due to the unprecedented level of global liquidity created by 

advanced economies to cope with financial turmoil. The growth rate of both business 

and consumer loans depicted a similar trend until the second half of 2013, then 

growth rates of consumer loans started to diverge from business loans due to macro 

prudential measures focused on consumer loans, such as setting the maximum 

number of installments in consumer loans as nine months. The latest figures of yearly 

nominal growth rates for business and consumer loans are nearly 30% and 10% 

respectively.  
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  Fig. 12 Composition of Total Credits in Terms of Type Source: CBRT-Author 

For the second distinction, we categorize the banking sector in terms of their 

ownership structure and operating principles. The Turkish banking system consists of 

50 banks4 as of October 2015, consisting of: (1) state banks (three banks), (2) 

participation banks operating on Islamic finance principles, (four banks with interest-

free banking), (3) private banks (43 banks). Figure 13 depicts the composition of 

total loans both in terms of stock and yearly growth rates for the three distinct 

banking sector sub-groups respectively. As seen in Figure 13, we observe a relatively 

more privately owned banking system in Turkey. The share of total loans, as of 

October 2015, for state-owned, private and participation banks are 28.5%, 66.6% and 

4.89% respectively. All banking groups experienced remarkably high credit growth 

rates in the pre and post-financial crisis period. In particular, state-owned banks 

experienced remarkably high growth rates as compared to private and participations 

banks (right-hand chart in Figure 13). The relatively higher growth rates of loans 

provided by state-owned banks might be attributed to the intention of the Turkish 

government of using the state-owned banks to support economic activity by 

providing more policy oriented and inflexible credit to focused groups, such as 

agriculture support loans and livestock loans. During the financial crisis, the loans 

provided by private banks deteriorated significantly compared to other banking 

groups, which might be attributed to the relatively higher sensitivity of privately 

owned banks to global liquidity conditions. On the other hand, the growth rate of 

                                                 
4It is classified according to the registered member list of the Bank Association of Turkey 

and Participation Banks Association of Turkey respectively.   

Reflects the composition of total credits in terms of types of credit. The chart on the left depicts the nominal value of 

total credits granted in the form of each type in terms of billion Turkish lira. The chart on the right depicts the yearly 

nominal growth rates of total credits for each type in terms of percentage points. 
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total loans provided by participation banks showed a more resilient path as compared 

to the other two groups in the post-financial crisis period until the end of 2013.   

 
Fig. 13 Total Credits of Banking Sector Sub-Groups Source: CBRT-Author 

Our database offers a unique characteristic and involves the daily stock level of 

banking sector credit. Our data set includes both daily observations and covers the 

period between 6 January 2006 and 30 October 2015. We have 2,468 daily 

observations for the total loans of the banking sector sub-groups, the types of credit, 

and consumer and business loans. The stock of credit includes loans to non-financial 

sectors and credit cards, and excludes non-performing loans for each distinction.  

Following Akar and Cicek (2009) we use the weekly credit growth rates for daily 

observations with the following formula: 

𝑅𝑡 = (
𝐶𝑆𝑡

𝐶𝑆𝑡−𝑖
⁄ ) ∗ 100, 

𝐶𝑆𝑡: Credit stock of day or week t 

𝑖: 5 for daily observations  

𝑅𝑡: Weekly credit growth rates for day or week t 

 

 

Reflects the composition of total credits in terms of banking sector sub groups according to the ownership and 

operating principles. Participation banks operate under Islamic finance principles. The chart on the left depicts the 

nominal value of total credits granted by each sub banking groups in terms of billion Turkish lira. The chart on the 

right depicts the yearly nominal growth rates of total credits for each sub banking groups in terms of percentage 

points. 
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Fig. 14 The Weekly Growth Rates of Credit Stock (percent). Source: CBRT-Author 

Weekly growth rates of credit stock for our two distinct groups are depicted in Figure 

14. In terms of credit types, the growth rates of business loans represent a more 

volatile pattern as compared to consumer loans, possibly due to the fact that a large 

portion of business loans is composed of frequently renewed loans with very short-

term maturity. In terms of banking sector sub-groups, the participation banks clearly 

have a more volatile pattern, which might be attributed to their inflexible source of 

funding, such as deposits, and limited access to the interbank money market, which 

may help in smoothing out credit growth rates for private and state banks. On the 

other hand, we observe relatively lower volatility for privately owned banks. 

Moreover, the weekly growth rates of each sub-group seem to contain volatility 

clustering, meaning that high (low) volatility periods are followed by large (small) 

changes. Furthermore, Figure 14 also reveals possible sudden changes or break 

points in the variance of growth rates of credit stock for each group. To demonstrate 

Weekly Growth Rates of Business Loans

Reflects the weekly growth rates of loans. Daily observations are used. Levels are in percentage points. Positive (negative) values represent an increase 

(decrease) in the stock of credits. Sample period covers the January 2006 and October 2015. 
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Weekly Growth Rates of Business Loans
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The first row represents the realized volatility of total loans, business loans and consumer loans respectively. The second rows represents the realized 

volatility of total loans granted by state-owned, privately owned and participation banks respectively. Participation banks operate under Islamic finance 

princples, while state owned and private banks are conventional banks. Calculated as the standard deviation of weekly credit growth rates for the moving 

windows with 52 weeks. Levels are in percentage points. The dashed line reflects the start date of the new monetary policy framework of the CBRT. 
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sudden changes better visually, as a proxy of credit growth volatility, we calculate 

the realized historical volatility of weekly credit growth rates for each distinct group 

for the moving windows with a length of 52 weeks (Figure 15).    

Fig. 15 The Standard Deviation of Weekly Credit Growth Rates (52 weeks-percent) Source: CBRT 

Historical realized volatility of each sub-group also suggests that there exist break 

points in variance of credit growth rates and downward trends in credit growth 

volatility that had started earlier than the introduction of the new policy mix. Thus, 

both high frequency data and realized historical volatility necessitate the 

identification of the break points in order to eliminate the impact of regime changes 

caused by factors other than our main interest. 

We adopt the Iterative Cumulative Sums of Squares (ICSS) algorithm developed by 

Inclan and Tiao (1994) to detect the multiple break points in the variance of credit 

growth volatility. The ICSS algorithm is based on the assumption that the variance of 

the time series of interest is stationary over an initial time span until the first sudden 

break point, and then is again stationary until the next break point. This mechanism 

repeats itself through time. To detect the multiple break points in the variance of 

credit growth volatility, the cumulative sum of the squares of 𝑅𝑡 with a mean of 0 

and variances 𝜎𝑡
2, t=1,2,3……, T (where T is the total number of observations) is 

used,  
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𝐶𝑘 =∑ 𝑅𝑡
2

𝑘

𝑡=1
 

In case we observe N break points, the ICSS algorithm assumes that the variance in 

each interval is constant and denoted as 𝜎𝑗
2,  j=1,2,3……, N (where N is the total 

number of break points in the variance). To clarify,  

𝜎𝑡
2 =

{
 

 
𝜎1
2         1 < 𝑡 < 𝜏1
𝜎2
2       𝜏1 < 𝑡 < 𝜏2

…… .… .
𝜎𝑁
2   𝜏𝑁−1 < 𝑡 < 𝑇

 

where 𝜏𝑖 denotes the set of breakpoints in the sample periods.  

Inclan and Tiao (1994) define the following statistic, 

𝐷𝑘 =
𝐶𝑘
𝐶𝑇
−
𝑘

𝑇
 

where 𝐶𝑇 denotes the sum of the squares of 𝑅𝑡 for all of the sample period. Inclan 

and Tiao (1994) argue that 𝐷𝑘 oscillates around 0 in case there are no break points in 

variance, while it diverges from 0 with the existence of changes in variance.  

Moreover, they provide critical values to determine the upper and lower limits of 

divergence, which support the null hypothesis of constant variance. In other words, if 

the maximum of the absolute value of 𝐷𝑘 is greater than their proposed critical value, 

then the null hypothesis is rejected. Their test statistic is 𝑚𝑎𝑥𝑘 = √(𝑇/2) ∗ |𝐷𝑘| and 

if this value exceeds the critical value, then the data point 𝑘𝜏, at which we observe 

the maximum value, is granted as the estimate of the break point in the variance. 

Their proposed critical value for the 95th percentile confidence interval for the series 

with more than 500 observations is 1.358. However, this process is an iterative 

algorithm and has to be repeated for each sub-sample to determine multiple break 

points in variance. In other words, 𝑘𝜏, at which we observe the first estimate of break 

point in variance, is used to partition the whole sample period into two sub-samples, 

the ICSS algorithm is repeated for each sub-sample and the process is reiterated until 

no new sudden break points are recognized. 

The dates of sudden changes in credit growth volatility for each type of loan and the 

banking sector sub-groups are summarized in Table 1. As seen, private banks and 

business loans have a large number of break points relative to other sub-groups, 

which might imply their relatively higher sensitivity to both global and domestic 

developments. Moreover, we observe break points during the periods of both the 

financial and European debt crisis (the last quarters of 2008 and 2011 respectively) 

for nearly all sub-groups, excluding participation banks and consumer loans. 

Furthermore, the signal of FED tapering during May-June 2013 also caused a sudden 
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Total Loans State-Owned Banks Participation Banks Private Banks Consumer Loans Business Loans

June 28, 2006 June 7, 2006 April 26, 2007 June 2, 2006 June 16, 2006 July 5, 2006

June 26, 2007 August 23, 2007 June 22, 2007 October 10, 2006 March 23, 2007 June 26, 2007

December 1, 2008 November 19, 2008 April 15, 2008 March 28, 2007 December 5, 2008 August 23, 2007

October 26, 2010 September 27, 2010 September 9, 2008 July 30, 2007 July 8, 2011 December 14, 2007

October 3, 2011 January 3, 2011 March 31, 2009 August 22, 2007 May 3, 2013 April 18, 2008

April 26, 2013 March 29, 2011 October 8, 2009 December 14, 2007 October 11, 2013 September 26, 2008

January 30, 2014 August 15, 2011 February 8, 2011 April 3, 2008 May 29, 2015 April 10, 2009

December 10, 2014 August 29, 2012 June 7, 2013 September 26, 2008 October 26, 2010

April 30, 2013 December 1, 2008 September 30, 2011

June 24, 2013 October 26, 2010 May 13, 2013

January 29, 2014 October 3, 2011 January 31, 2014

December 9, 2014 May 15, 2013 December 10, 2014

June 15, 2015 January 30, 2014

September 10, 2014

Represents the sudden change points in variance of weekly credit growth rates identified through the Inclan and Tiao (1994) ICSS 

algorithm  for each sub-group.  Daily observations are used for each sub groups' loans. Highligted dates represent the break points that 

are very close to the date of the introduction of the new monetary policy framework. 

regime change in the credit growth volatility for all sub-groups and credit types. We 

also witnessed sudden changes in the loan growth volatility (excluding participation 

banks and consumer loans) during January 2014, due to domestic political disputes 

as a result of corruption rumors in the Turkish Government. At the interim MPC 

meeting, the CBRT increased the one-week repo rate by 550 basis points in order to 

eliminate the adverse consequences of political turmoil. The ICSS algorithm also 

reveals that there was a sudden break in variance of credit growth at the end of 2014, 

during which there were repeated strong calls to the CBRT for lower interest rates by 

the president and sections of the government. Last but not least, a regime change in 

the variance of loan growth was also realized with the introduction of the new 

monetary policy framework of the CBRT during the period September-October 

2010, when the CBRT started to implement the asymmetric interest rate corridor 

mechanism and introduced the maturity-based reserve requirement policy (Figure 

11). 

Table 1. Break Points in the Variance of Weekly Credit Growth Rates 

Having determined the break points in the variance of credit growth rates of our 

defined distinctions, we employ four proxies for the main pillars of the new monetary 

policy mix as explanatory variables, which we define in Section 2 in detail, in order 

to reveal the impact of the new policy mix on credit growth volatility in Turkey. 

These proxies are: (1) ROM utilization rate (ROMt), (2) weighted average Maturity-

Based Reserve Requirement ratio (MBRRt) wedge level, (3) the level of asymmetry 

in CBRT’s interest rate corridor (ASYMt), and (4) the liquidity stance of the CBRT 

(LIQSTNt). We adopt the Augmented Dickey Fuller (ADF) unit root test. The ADF 

test results reveal that credit growth rates were stationary, and explanatory variables 

were non-stationary at their levels, and all variables were stationary at their first 
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Variable
ADF               

at level

ADF                                         

at first differences

Total Credits -6.0509** -17.0443**

Business Loans -6.9594** -16.8407**

Consumer Loans -4.6976** -19.0127**

State Owned Banks -6.778** -15.9438**

Private Banks -6.0922** -17.4947**

Participation Banks -8.0584** -18.7709**

ROM Utilization Rate -6.145*** -32.278***

MBRR Ratio Wedge -5.404*** -34.872***

Asymmetry of Interest Rate Corridor -2.644* -49.654***

Liquidity Funding Strategy of CBRT -4.983*** -51.343***
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Values represents the Augmented Dickey-Fuller test statistics where * and ** indicate 

significance at the 5 percent and 1 percent level respectively. Daily observations are used. ADF 

tests are implemented for each policy pillar for the period in which they are implemented. 

ROMt refers the util ization rate of the Reserve Option Mechanism, MBRRt reflects the wedge 

level in maturity-based reserve requirements ratios, ASYMt denotes the level of asymmetry in 

the interest rate corridor of CBRT and LIQSTNt refers to the liquidity stance of CBRT. An decrease 

in LIQSTNt implies that the CBRT adopts a tighter l iquidity policy stance. 

ROMt MBRRt ASYMt LIQSTNt

1.000

(----- )

0.834 1.000

(0.001) (----- )

0.633 0.637 1.000

(0.001) (0.001) (----- )

-0.445 -0.496 -0.342 1.000

(0.001) (0.001) (0.001) (----- )

Represents the cross correlations of the main four pillars of the CBRT's new policy mix. First 

values depict the correlation coefficients, while the values in parentheses are p-values. ROMt 

refers to the util ization rate of Reserve Option Mechanism, MBRRt reflects the wedge level in 

maturity based reserve requirements ratios, ASYMt denotes the level of asymmetry in the 

interest rate corridor of the CBRT and LIQSTNt refers the liquidity stance of the CBRT. An 

decrease in LIQSTNt implies that the CBRT adopts a tighter l iquidity policy stance. 

ROMt

MBRRt

ASYMt

LIQSTNt

differences. The ADF unit root test results for the dependent and explanatory 

variables are given in Table 2. 

Table 2. ADF Unit Root Test Results  

 

 

 

 

 

 

 

 

 

 

Thus, ADF tests results imply that the four pillars of the CBRT’s new policy mix 

were stationary at their levels, thus we employ their levels in our model 

specifications. On the other hand, the correlation structure among the main pillars 

also reveals that, as depicted on our policy chart in Figure 11, it reflects that various 

policy measures are often taken at the same point in time, thus we observe higher 

correlation coefficients (Table 3). 

Table 3. Correlation Matrix of the Four Main Pillars of the CBRT’s New Policy Mix 

 

 

 

 

 

 

 

 

We present the descriptive statistics of the model variables for all the sub-credit types 

and banking sector sub-groups in Table 4. 
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Table 4. Descriptive Statistics of Model Variables 

 

4.2 Methodology 

Following Akar and Çiçek (2009), Haouat, Moccero and Navarro (2012) and Yuan-

Yuan, Hi and Hao (2013), we adopt the Autoregressive Conditional Heteroskedastic 

(ARCH) methodology in order to analyze the impact of the CBRT’s major policies 

on credit growth volatility in Turkey. Moreover, our unique database of the CBRT 

and Banking Regulation and Supervision Agency (BRSA), which consists of the 

daily stock levels of banking sector credit also supports our methodology preference, 

since the ARCH methodology has come to the fore in the literature focused on the 

volatility of economic variables, with the use of high frequency data. The daily data 

are available for all distinctions that we focus on, namely, the banking sector sub-

groups and credit types. As Hwang and Pereira (2010) emphasize, at least 250 and 

500 observations are needed for ARCH(1) models and GARCH(1,1) models 

respectively, considering the biases in the maximum likelihood estimates and the 

convergence errors, thus our sample size for daily observations satisfies the 

minimum threshold level proposed by Hwang and Pereira (2010).  

Since Andersen et al. (2004) argue that Generalized Autoregressive Conditional 

Heteroskedastic (GARCH) volatility models are a more parsimonious and convenient 

structure for analyzing the dynamic features of returns, we use the GARCH 

framework within the ARCH class of models in this chapter. The GARCH model has 

been developed by Bollerslev (1986) from the Autoregressive Conditional 

Heteroskedastic (ARCH) model previously introduced by Engle (1982). In GARCH, 

the changing variance is included into the estimation in order to obtain more efficient 

results. It is assumed that the error term of the return equation has a normal 

Variables # of Obs. Mean Std. Dev. Min Max

Total Loans 2468 0.4600 0.7824 -3.3900 4.8800

Business Loans 2468 0.4540 0.9853 -3.4100 4.0200

Consumer Loans 2468 0.4118 0.5401 -0.9300 2.5300

State-Owned Banks' Loans 2468 0.5327 0.8036 -4.8900 4.0300

Private Banks' Loans 2468 0.4351 0.9151 -3.9500 5.2000

Participation Banks' Loans 2468 0.4934 1.3809 -6.0100 9.1200

ROM Utilization Rate (%/100) 2468 0.3032 0.3748 0.0000 0.8600

MBRR Ratio Wedge (%/100) 2468 2.8075 2.9492 0.0000 7.5400

Asymmetry of Interest Rate Corridor 2468 3.3254 3.6687 0.3300 14.0000

Liquidity Funding Strategy of CBRT 2468 1.1030 0.4443 0.1500 4.3800
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Sample period is January 2006-October 2015 on a daily basis. Daily observations are used.  ROMt 

refers to the utilization rate of the Reserve Option Mechanism, MBRRt reflects the wedge level in 

maturity based reserve requirements ratios, ASYMt denotes the level of asymmetry in the 

interest rate corridor of CBRT and LIQSTNt refers the liquidity stance of the CBRT. An decrease in 

LIQSTNt implies that the CBRT adopts a tighter liquidity policy stance.
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Lags 1 5 10 20 50

Total Credits 1838.91 (0) 383.78 (0) 192.77 (0) 98.43 (0) 39.56 (0)

Business Loans 20.44 (0) 9.16 (0) 5.43 (0) 2.56 (0) 1.43 (0.03)

Consumer Loans 7.3 (0) 33.5 (0) 20.76 (0) 12.36 (0) 4.71 (0)

State Owned Banks 834.64 (0) 306.5 (0) 160.05 (0) 93.24 (0) 37.22 (0)

Private Banks 1380.12 (0) 289.91 (0) 149.04 (0) 77.22 (0) 30.88 (0)

Participation Banks 5.7 (0.017) 111.03 (0) 71.36 (0) 38.65 (0) 18.72 (0)
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The LM test is based on estimated error terms of the mean equation for a specified number of lags. For each specified lag 

order, the squared residual series is regressed on constant and its own lags. After estimating the equation, F test with null 

hypothesis that all  the parameters equal zero. If the test fails to reject the null hypothesis, then it can be concluded that 

there is a constant variance and there are no ARCH effects. Mean equations for each distinction are estimated with only a 

constant. P-values are in parentheses. Daily observations are used for total loans, state-owned banks' loans, private 

banks' loans and participation banks' loans, while weekly observations are util ized for consumer and business loans. 

distribution, with a zero mean and a time varying conditional variance, so the 

forecasted variance of the return equation varies systemically over time. One of the 

most appealing features of the GARCH framework, which explains why this model 

is so widely used in the literature, is that it captures one of the well-known empirical 

regularities of the returns: the volatility clustering that we observe in the weekly 

growth rates of each type of credit and the banking sector sub-groups’ credit in 

Figure 14. We also employ the ARCH LM test to determine the existence of the 

ARCH effect in our credit growth rates for each distinction. The LM test results 

reported in Table 5 reveal that the weekly credit growth rates display an ARCH 

effect. These results confirm our efforts to estimate a conditional heteroskedasticity 

model for credit growth volatility.  

Table 5. ARCH LM Test Results for Credit Growth Rates 

We adopt the GARCH (1,1) process in our model specification to estimate the impact 

of the new monetary policy framework on credit growth volatility, since the GARCH 

(1,1) framework is highly regarded in a large number of papers in the literature. Our 

model specification is as follows: 

Mean equation: 

𝑅𝑡
𝑗
= 𝛽0 + ∑ 𝛽𝑖𝑅𝑡−𝑖

𝑗𝑘𝑗
𝑖=1

+ 𝜀𝑡                                        (1.a) 

𝜀𝑡~𝑁 (0, ℎ𝑡)                                          (1.b) 

Variance Equation: 

ht = 𝛼0 + 𝛼1𝜀𝑡−1
2 + 𝛼2ℎ𝑡−1 + ∑ 𝛼𝑖𝑆𝑡𝐵𝑟𝑘𝐷𝑢𝑚𝑖

𝑗
+ 𝛼𝑥𝑋𝑡

𝑏𝑗
𝑖=1

+ 𝛼𝑖𝑛𝑡𝐼𝑛𝑡𝑡      (1.c) 

In the model, j denotes the credit type or banking sector sub-groups, 𝑅𝑡
𝑗
 represents 

the weekly credit growth rates of j type credit, 𝑘𝑗 reflects the optimal number of lags 

of the dependent variable of type j determined through the AIC and SIC criterion, 

𝑆𝑡𝐵𝑟𝑘𝐷𝑢𝑚𝑖
𝑗
 represents dummy variables for each structural break point in variance 

determined through the ICSS algorithm (Table 1) for the credit type j (dummy 
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variables take the value of 1 at the date of sudden break in variance and 0 

otherwise), 𝑏𝑗 reflects number of break points of the credit type j, 𝑋𝑡 denotes the 

vector of proxies for the new policy pillars of CBRT, 𝛼𝑥 reflects the vector of the 

model coefficients of the main pillars and 𝛼𝑐𝑣 reflects the vector of the model 

coefficients of the control variables in the variance equation. We also interact each 

policy pillar with others in order to reveal whether the response to a given policy 

measure is larger if it is supported by another policy measure. Thus, 𝐼𝑛𝑡𝑡 denotes the 

vector of interaction terms among the new policy pillars of the CBRT and 𝛼𝑖𝑛𝑡 

reflects the vector of model coefficients of interaction terms.  

5. Empirical Results for Credit Types 

Table 6 represents the estimation results of the variance equation for total credit. 

Since the focus of this study is the volatility of credit growth, the results of the mean 

equations are omitted. We just include the lags of the dependent variable in the mean 

equations and determine the optimal numbers of lags with the use of AIC and SIC 

values. For the variance equations, the parameter constraints are seen to be satisfied 

for all model specifications, since the conditions of 𝛼0 ≥ 0, 0 ≤ 𝛼1 ≤ 1, 0 ≤ 𝛼2 ≤ 1 

and 𝛼1 + 𝛼2 ≤ 1 are all valid in each model. Moreover, 𝛼1 and 𝛼2 appear to be 

highly significant in each model framework.  

We observe a high degree of persistence, as 𝛼1 + 𝛼2 is very close to 1 in the pure 

GARCH(1,1) model without any other variables in the variance equation (first 

model). We incorporate dummy variables for the structural breaks determined by the 

ICSS algorithm in our model specifications in order to control for the regime changes 

in the estimation. As seen, the incorporation of the regime changes significantly 

reduces the estimated persistence of conditional volatility by about 35.1% (𝛼1 +

𝛼2 = 0.994 in model (1) and 𝛼1 + 𝛼2 = 0.643 in model (2)) with the inclusion of 

dummy variables for the structural break points. This result might support the 

argument proposed by Hwang and Pereira (2008) that the volatility persistence in 

large samples might be overstated due to the existence of structural breaks in the 

ARCH and GARCH parameters. 

Regarding the coefficients of structural breaks, we observe negative coefficients for 

all sudden changes, excluding the break points (1) and (2), implying that the 

downward trend in the volatility of credit growth started earlier than the introduction 

of the new policy mix of the CBRT. The coefficient of break point (3), referring to 

the global financial crisis, is highly significant and negative for all model 

specifications in Table 6, implying less volatile credit growth rates, due to the sharp 

deterioration in economic activity as a result of financial turmoil.  
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Table 6. Estimation Results of Variance Equation for Total Credits 

 

However, the coefficient of the structural break point (5), referring to the European 

debt crisis is negative but insignificant, and less than the coefficient of break point 

(3), referring to the global financial crisis in absolute terms. Furthermore, break point 

-0.063**

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13)

0.001* 0.107*** 0.11*** 0.109*** 0.11*** 0.103*** 0.112*** 0.108*** 0.109*** 0.115*** 0.084*** 0.111*** 0.116***

(0.001) (0.033) (0.03) (0.029) (0.03) (0.036) (0.032) (0.03) (0.03) (0.031) (0.026) (0.033) (0.028)

0.035*** 0.095** 0.089** 0.098** 0.098** 0.094** 0.082** 0.097*** 0.079*** 0.106*** 0.108*** 0.079** 0.11***

(0.012) (0.049) (0.043) (0.04) (0.04) (0.046) (0.041) (0.037) (0.021) (0.042) (0.036) (0.039) (0.035)

0.959*** 0.548*** 0.555*** 0.548*** 0.553*** 0.524*** 0.555*** 0.545*** 0.492*** 0.555*** 0.48*** 0.546*** 0.566***

(0.011) (0.14) (0.125) (0.12) (0.122) (0.169) (0.129) (0.124) (0.125) (0.119) (0.155) (0.138) (0.108)

-0.067*** -0.043** -0.052*** -0.043* -0.033***

(0.018) (0.018) (0.015) (0.028) (0.011)

-0.009*** -0.004** -0.01*** -0.006*** -0.005***

(0.003) (0.003) (0.003) (0.002) (0.002)

-0.006*** -0.002***

(0.002) (0.001)

-0.019** -0.011*

(0.009) (0.007)

-0.045**

(0.018)

-0.004***

(0.002)

-0.007*

(0.004)

-0.005**

(0.003)

0.001

(0.001)

-0.007***

(0.003)

Marginal Effect 

(ROMt)
-0.093** -0.065*** -0.063**

Marginal Effect 

(MBRRt)
-0.01** -0.007*** -0.008***

0.349 0.297 0.224 0.372 0.548 0.305 0.347 0.78 0.058 0.721 0.326 0.276

(0.36) (0.296) (0.252) (0.383) (0.563) (0.299) (0.358) (1.793) (0.14) (0.648) (0.291) (0.305)

0.335 0.316 0.339 0.338 0.369 0.313 0.333 0.427 0.2 0.463 0.356 0.293

(0.463) (0.459) (0.457) (0.463) (0.466) (0.454) (0.466) (1.419) (0.531) (0.457) (0.45) (0.467)

-0.302*** -0.299*** -0.296*** -0.296*** -0.19*** -0.298*** -0.297*** -0.221*** -0.213** -0.038 -0.276*** -0.28**

(0.069) (0.092) (0.082) (0.077) (0.072) (0.095) (0.08) (0.035) (0.087) (0.052) (0.106) (0.113)

-0.248*** -0.257*** -0.252*** -0.236*** -0.186*** -0.262*** -0.248*** -0.209*** -0.256*** -0.167*** -0.252*** -0.247***

(0.009) (0.014) (0.016) (0.01) (0.009) (0.014) (0.014) (0.025) (0.02) (0.015) (0.016) (0.018)

-0.079 -0.077 -0.119 -0.02 -0.015 -0.079 -0.062 0.011 -0.14 0.141 0.025 -0.031

(0.079) (0.084) (0.227) (0.09) (0.073) (0.083) (0.087) (1.168) (0.211) (0.123) (0.09) (0.119)

-0.131* -0.112 -0.098 -0.11 -0.071 -0.079 -0.057 -0.061*** -0.06 0.034 -0.068 -0.029

(0.068) (0.151) (0.149) (0.07) (0.072) (0.153) (0.093) (0.011) (0.102) (0.073) (0.134) (0.083)

-0.305*** -0.194*** -0.193*** -0.293*** -0.275*** -0.22*** -0.205*** -0.141*** -0.26*** -0.127*** -0.158*** -0.213***

(0.026) (0.025) (0.021) (0.022) (0.032) (0.027) (0.022) (0.015) (0.026) (0.022) (0.023) (0.024)

-0.238*** -0.126*** -0.125*** -0.188*** -0.177*** -0.093*** -0.113*** -0.08 -0.136*** -0.059*** -0.096*** -0.097***

(0.012) (0.008) (0.008) (0.01) (0.011) (0.008) (0.008) (0.285) (0.009) (0.007) (0.007) (0.009)

  Observations 2435 2435 2435 2435 2435 2435 2435 2435 2435 2435 2435 2435 2435

  R2 0.784 0.784 0.785 0.785 0.785 0.785 0.785 0.785 0.784 0.785 0.783 0.785 0.785

Sample period is January 2006-October 2015 on a daily basis. Dependent variable is w eekly credit grow th rates of total credits. Bollerslev-Woodridge robust standard errors  

are in parentheses. *** p<0.01, ** p<0.05, * p<0,1. ROMt refers to the utilization rate of the Reserve Option Mechanism, MBRRt reflects the w edge level in maturity-based 

reserve requirements ratios, ASYMt denotes the level of asymmetry in the interest rate corridor of the CBRT and LIQSTNt refers to the liquidity stance of the CBRT. An 

decrease in LIQSTNt implies that CBRT adopts a tighter liquidity policy stance. Structural break points are determined through the ICSS algorithm developed by Inclain and Tiao 

(1994), and take the value of 1 at break point and 0 elsew here. Highlighted break point refers to the introduction of the new  policy mix. Since the focus of this study is the 

volatility of credit grow th, the results of the mean equations are omitted. Mean equations just include the lags of the dependent variable and the optimal number of lags is 

determined w ith the use of AIC and SIC values. Marginal effect refers to the ∂y⁄∂x of the variance equation w ith respect to the respective policy pillar. 

ROMxMBRR

MBRRxLIQSTN

MBRRxASYM

MBRRxROM

StrBrk6

StrBrk7

StrBrk8

Structural Break Points in Variance

StrBrk1

StrBrk2

StrBrk3

StrBrk4

StrBrk5

ROMxASYM

  Constant

RESID(-1)^2

GARCH(-1)

Main Pillars of New Monetary Policy Mix

ROMt

MBRRt

ASYMt

LIQSTNt

ROMxLIQSTN
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(6) of FED tapering during May-June 2013 also seems to reduce credit growth 

volatility. We also witness highly significant and negative coefficients for the sudden 

change points (7) and (8), which refer to domestic political disputes as a result of 

corruption rumors in the Turkish Government, and the interim MPC meeting, at 

which the CBRT increased the one-week repo rate by 550 basis points (break point 

(7)), and the period of repeated strong calls from the president and sections of the 

government to the CBRT for lower interest rates (break point (8)). Last but not least, 

the regime change point in the variance of loan growth with the introduction of the 

new monetary policy framework of the CBRT (break point (4)) also has highly 

significant and negative coefficients within all model frameworks in Table 5. 

Estimation results indicate on average a 0.25 point reduction in the volatility of credit 

growth rates after the introduction of the new monetary policy framework.  

Turning to our particular interest, initially we add each policy pillar separately into 

our model structures (3) to (6), due to their higher cross-correlations, then we 

incorporate interaction terms among policy pillars into our model specifications from 

(7) through to (12) in order to reveal whether the response to a given policy measure 

is larger if it is supported by another policy measure. Lastly, we add all policy pillars 

into our model (13). According to the results, we observe highly significant 

coefficients for all policy pillars. Estimation results of model (3), (7) to (9) and (13) 

indicate that an increase in the utilization rate of the ROM facility causes credit 

growth volatility to decrease. This outcome might be interpreted through cost and 

liquidity channels: the net TL funding needs of the banking system has decreased 

remarkably with the ROM, and banks have gained a more flexible liquidity 

management framework, in which they can adjust their funding structure in terms of 

FX and domestic currency by comparing their relative costs of funding. Thus the 

ROM facility softens the liquidity constraints of the banking sector and results in 

more stable credit growth rates in Turkey. On the other hand, we might also evaluate 

the indirect impact of the ROM on credit growth volatility through the accumulation 

of the international reserves of Turkey. Since the higher stock of foreign reserves 

provides a self-insurance against sudden stops of capital inflows (Aizenman et al., 

2004) and reduces the likelihood of a currency crisis (Garcia & Soto, 2004; Jeanne & 

Ranciere, 2006), the accumulation of foreign reserves due to the ROM facility might 

also result in a lower risk premium (CDS spreads), decreased cost of foreign funding 

for the banking sector and a more stable economic environment (Ize, 2006), which 

might indicate more stable bank lending in Turkey. 

Regarding the maturity-based reserve requirement policy measure, the estimation 

results of models (4), (10) to (12) and (13) indicate that an increase in the MBRR 

wedge causes credit growth volatility to decrease. This outcome might be interpreted 

through the balance sheet channel. We argue that adopting relatively higher reserve 
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requirement ratios for the shorter term liabilities, subject to reserve requirements, 

might force banks to extend the maturity of their liabilities and reduce the maturity 

mismatch between assets and liabilities of the banking system. Extending the 

maturity of the resources would lead to a more stable funding structure for the 

banking system and thus the MBRR results in a reduction in the credit growth 

volatility. On the other hand, the proxy reflecting the asymmetry of the CBRT’s 

interest rate corridor is seen to be statistically significant in explaining credit growth 

volatility with a negative coefficient in models (5) and (13), implying that an increase 

in the asymmetry of the corridor reduces the volatility of loan growth rates. This 

outcome is the opposite of our expectations, since we argue that an increase in the 

asymmetry reflects that the CBRT has more room to increase the main funding cost 

through its open market operations (OMOs) and to trigger short-term money market 

rates to converge to the upper bound of the interest rate corridor without waiting for 

the next MPC meeting. Thus, this might imply an increase in uncertainty regarding 

the level of short-term money market rates, closely linked to the cost of funding for 

the financial system, and make the interest rate risk more relevant for bank lending 

(Betancourt & Vargas, 2008). However, the negative impact of asymmetry on credit 

growth volatility might also be evaluated in a way that the asymmetric interest rate 

corridor system allows the CBRT to quickly intervene in financial markets without 

the need to wait until the next Monetary Policy Committee (MPC) meeting in order 

to cope with volatile short-term capital inflows. So preventing volatility in capital 

flows through a more asymmetric interest rate corridor might result in a more stable 

funding structure for the banking system, since the banking system in Turkey 

provides a huge amount of funding, up to the level of 61 billion TL from foreign 

investors through cross-currency swap agreements, and thus the asymmetry results in 

less volatile bank lending in Turkey as well. 

Regarding the impact of the liquidity funding stance of the CBRT on credit growth 

volatility, we employ the liquidity stance index introduced by Keles et al. (2013). A 

decrease in the index implies that the CBRT is implementing a relatively tighter 

monetary policy, such that the secondary money market rate deviates from the one-

week repo rate (policy rate) of the CBRT and tends to converge to the upper bound 

of the interest rate corridor. Thus the estimation results of models (6) and (13), with a 

negative coefficient for the index, indicate that a tighter liquidity funding strategy 

causes the credit growth volatility to increase. This is an expected outcome, since the 

main goal of tightening through liquidity funding, similar to the asymmetry of the 

interest rate corridor, is to lessen the FX volatility as a result of the volatility of 

capital flows that may harm financial stability. In fact, Ermişoğlu et al. (2013) show 

that tightening through liquidity funding and asymmetry has a significant role in 

reducing volatility in the exchange rate. Even if the active liquidity policy stance 

provides effective and flexible policy measures against volatile short-term capital 
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inflows and exchange rate deteriorations, the determination of short-term interest 

rates on a daily basis rather than waiting for the next MPC meeting, might result in 

uncertainty in short-term money markets rates and unpredictability in the course of 

CBRT policies. In other words, an active liquidity funding strategy might imply daily 

MPC meetings. Thus, the uncertainty regarding the short-term money market rates 

and the unpredictability of the CBRT’s liquidity stance might result in volatile bank 

lending, especially during periods of tightening. The estimation results of model 7 

through model 12, in which we include the interaction terms to capture the 

relationship among the policy pillars, reveal that the impact of ROM and MBRR 

policy measures on credit growth volatility are amplified with the implementation of 

other policy pillars. As is clearly seen, the liquidity funding strategy is the most 

supportive policy tool for both the ROM and the MBRR. Put differently, the 

response of credit growth volatility to the ROM and the MBRR becomes larger if it 

is supported by the implementation of a tighter liquidity funding strategy. To reveal 

this more clearly, we calculate the marginal effects of the interaction of policy 

measures of the ROM and the MBRR respectively by taking the partial derivatives of 

the variance equation with respect to the interaction terms. Accordingly, the levels of 

the marginal effect of the ROM and the MBRR on credit growth volatility with the 

support of the liquidity funding strategy increase to the levels of -0.093 and -0.01 

respectively.  

Moreover, we give one standard deviation positive shock (standard deviations of 

policy pillars are given in Table 4) to each policy pillar to compare their relative 

power as regards credit growth volatility. To this end, we employ the model 

coefficients given in Table 6, whereas the coefficients of the marginal effect for the 

ROM and the MBRR are used for model (7) through model (12). We depict the 

amount of reduction in variance due to one standard deviation positive shock to 

policy measures in Figure 16. Negative values in the x-axis reflect reduction in the 

credit growth volatility. 1 standard deviation positive shock to ROM, MBRR, ASYM 

and LIQSTN represents the increase in the ROM utilization rate, the increase in the 

wedge between short and long-term reserve requirement ratios, the increase in the 

positive asymmetry of the interest rate corridor and the reduction in the level of tight 

liquidity stance policy with the level of 1 standard deviation respectively. Since a 

positive shock to LIQSTN implies that the CBRT provide more funding to the 

banking system, we observe a reduction in the credit growth volatility. As seen, the 

highest reduction in credit growth volatility is realized with the implementation of 

the ROM facility, together with a supportive liquidity stance of the CBRT.   
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Reflects the impact of 1 standard deviation positive shock to each policy pillar on credit growth volatility. The levels of standard 

deviations for policy pillars are given in the descriptive statistics table (Table 4). We employ the model coefficients given in Table 6. 

Negative values in the x-axis reflect the reduction in credit growth volatility. The coefficients of marginal effect for ROM and MBRR 

are used for model (7) through model (12). 1 standard deviation positive shocks to ROM, MBRR, ASYM and LIQSTN represent the 

increase in ROM utilization rate, the increase in the wedge between short and long-term reserve requirement ratios, the increase in 

the positive asymmetry of the interest rate corridor and the reduction in the level of the tight liquidity stance policy with the level of 

1 standard deviation respectively. Since a positive shock to the LIQSTN implies that the CBRT provide more funding to the banking 

system, we observe a reduction in the credit growth volatility. Data labels refer to the standard deviation times of the model 

coefficients respectively.

-0.025

-0.027

-0.022

-0.008

-0.035

-0.024

-0.024

-0.029

-0.021

-0.024

Model (3) ROMt

Model (4) MBRRt

Model (5) ASYMt

Model (6) LIQSTNt

Model (7) Marginal Effect (ROMt) (ROMxLIQSTN)

Model (8) Marginal Effect (ROMt) (ROMxASYM)

Model (9) Marginal Effect (ROMt) (ROMxMBRR)

Model (10) Marginal Effect (MBRRt) (MBRRxLIQSTN)

Model (11) Marginal Effect (MBRRt) (MBRRxASYM)

Model (12) Marginal Effect (MBRRt) (MBRRxROM)

Fig.16 Impact of CBRT’s Policy Measures on Credit Growth Volatility Source: Author 

Tables 7 and 8 present our estimation results for the distinction in terms of loan 

types, business loans and consumer loans respectively. We adopt the same model 

specifications introduced for total loans in Table 6, excluding models (1) and (2). 

The only distinctions between the model specifications for business and consumer 

loans are the structural break points in the variance of credit growth volatility. As 

seen, business loans have large numbers of break points relative to consumer loans, 

which might imply relatively higher sensitivity of business loans to both global and 

domestic developments compared to consumer loans. On the other hand, among the 

types of credit, we have just observed the regime change point in the variance of loan 

growth rates of business loans during the introduction of the new monetary policy 

framework of the CBRT (break point (8)). Moreover, the structural break point (8) 

has highly significant and negative coefficients within all model frameworks for 

business loans in Table 7, implying a reduction in the volatility of credit growth rates 

of business loans with the introduction of a new monetary policy framework.  

Regarding the impact of policy pillars on credit growth volatility, the results for 

business loans are very similar to those obtained for total loans, with relatively higher 

coefficients for commercial loans. On the other hand, we find that the ROM and 

MBRR policy measures have a significantly negative impact on the variance of 

consumer credit growth rates, with much smaller coefficients in absolute terms as 

compared to the results for business loans. Moreover, the asymmetric interest rate 

corridor and the liquidity funding strategy of the CBRT seem to be ineffective on the 

variance of consumer credit growth rate in contrast to the business loans (model 

specifications (1) to (4)).  
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(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

0.134*** 0.114*** 0.123*** 0.134*** 0.141*** 0.138*** 0.14*** 0.142*** 0.136*** 0.141*** 0.139***

(0.041) (0.029) (0.031) (0.032) (0.035) (0.035) (0.034) (0.039) (0.039) (0.034) (0.035)

0.073* 0.128*** 0.101*** 0.104*** 0.089** 0.086** 0.091** 0.087** 0.083** 0.09** 0.13***

(0.044) (0.035) (0.038) (0.04) (0.037) (0.037) (0.037) (0.037) (0.039) (0.036) (0.033)

0.515*** 0.453*** 0.511*** 0.518*** 0.535*** 0.518*** 0.528*** 0.533*** 0.503*** 0.534*** 0.463***

(0.151) (0.128) (0.118) (0.115) (0.114) (0.119) (0.113) (0.126) (0.137) (0.11) (0.111)

-0.075*** -0.054** -0.059*** -0.054** -0.026**

(0.024) (0.023) (0.019) (0.027) (0.013)

-0.013*** -0.007** -0.008*** -0.007*** -0.008***

(0.004) (0.004) (0.003) (0.003) (0.003)

-0.007*** -0.001

(0.002) (0.001)

-0.022*** -0.028**

(0.009) (0.014)

-0.056**

(0.023)

-0.005***

(0.002)

-0.009**

(0.005)

-0.008***

(0.003)

-0.001***

(0.001)

-0.009***

(0.003)

Marginal Effect 

(ROMt)
-0.116** -0.076*** -0.079**

Marginal Effect 

(MBRRt)
-0.016** -0.011*** -0.01***

0.218 0.607 0.163 0.156 0.034 0.039 0.122 0.073 0.187 0.054 0.481

(0.346) (0.76) (0.399) (0.376) (0.245) (0.246) (0.287) (0.254) (0.338) (0.256) (0.604)

0.255 0.38 0.299 0.322 0.187 0.184 0.217 0.23 0.249 0.213 0.347

(0.422) (0.384) (0.425) (0.432) (0.486) (0.514) (0.428) (0.452) (0.427) (0.447) (0.409)

-0.203** -0.083 -0.276*** -0.178 -0.215* -0.203* -0.243*** -0.239** -0.267*** -0.226** -0.152

(0.097) (0.158) (0.028) (0.114) (0.123) (0.113) (0.085) (0.095) (0.039) (0.111) (0.098)

0.006 0.044 0 0.004 -0.026 -0.028 -0.028 -0.033 -0.005 -0.026 0.034

(0.212) (0.19) (0.2) (0.194) (0.222) (0.238) (0.219) (0.214) (0.213) (0.22) (0.185)

-0.053 -0.016 -0.004 -0.007 -0.09 -0.101 -0.078 -0.09 -0.04 -0.087 -0.001

(0.12) (0.096) (0.121) (0.118) (0.109) (0.118) (0.119) (0.118) (0.126) (0.119) (0.117)

-0.313*** -0.38*** -0.336*** -0.369*** -0.402*** -0.449*** -0.381*** -0.396*** -0.339*** -0.393*** -0.354***

(0.084) (0.07) (0.079) (0.082) (0.071) (0.104) (0.072) (0.073) (0.075) (0.069) (0.068)

-0.272*** -0.232*** -0.305*** -0.224*** -0.314*** -0.31*** -0.32*** -0.318*** -0.28*** -0.343*** -0.343***

(0.026) (0.037) (0.07) (0.076) (0.028) (0.039) (0.029) (0.029) (0.027) (0.041) (0.041)

-0.272*** -0.208*** -0.221*** -0.217*** -0.301*** -0.28*** -0.297*** -0.294*** -0.258*** -0.288*** -0.201***

(0.017) (0.016) (0.012) (0.011) (0.018) (0.018) (0.018) (0.018) (0.019) (0.019) (0.019)

0.246 0.771** 0.343 0.294 0.186 0.184 0.209 0.252 0.401* 0.247 0.506*

(0.295) (0.35) (0.295) (0.33) (0.345) (0.356) (0.293) (0.35) (0.253) (0.321) (0.279)

-0.127*** -0.089*** -0.239*** -0.245*** -0.133*** -0.189*** -0.14*** -0.135*** -0.186*** -0.144*** -0.095***

(0.039) (0.007) (0.01) (0.01) (0.014) (0.013) (0.009) (0.012) (0.009) (0.007) (0.011)

-0.184*** -0.109*** -0.273*** -0.3*** -0.215*** -0.203*** -0.165*** -0.221*** -0.214*** -0.166*** -0.161***

(0.017) (0.019) (0.018) (0.027) (0.026) (0.017) (0.017) (0.026) (0.017) (0.017) (0.026)

-0.152*** -0.006 -0.193*** -0.227*** -0.106*** -0.15*** -0.116*** -0.12*** -0.158*** -0.123*** -0.075***

(0.009) (0.056) (0.01) (0.012) (0.012) (0.011) (0.009) (0.009) (0.009) (0.008) (0.01)

  Observations 2435 2435 2435 2435 2435 2435 2435 2435 2435 2435 2435

  R2 0.812 0.809 0.811 0.812 0.813 0.813 0.813 0.813 0.812 0.813 0.811

  Constant

RESID(-1)^2

GARCH(-1)

ROMt

Main Pillars of New Monetary Policy Mix

Structural Break Points in Variance

MBRRt

ASYMt

LIQSTNt

ROMxLIQSTN

ROMxASYM

ROMxMBRR

MBRRxLIQSTN

MBRRxASYM

MBRRxROM

Sample period is January 2006-October 2015 on a daily basis. Dependent variable is w eekly credit grow th rates of business loans. Bollerslev-

Woodridge robust standard errors  are in parentheses. *** p<0.01, ** p<0.05, * p<0,1. ROMt refers to the utilization rate of the Reserve Option 

Mechanism, MBRRt reflects the w edge level in the maturity-based reserve requirements ratios, ASYMt denotes the level of asymmetry in the interest 

rate corridor of the CBRT and the LIQSTNt refers to the liquidity stance of CBRT. An decrease in LIQSTNt implies that the CBRT adopts a tighter liquidity 

policy stance. Structural break points are determined through the ICSS algorithm developed by Inclain and Tiao (1994), and take the value of 1 at break 

point and 0 elsew here. Highlighted break point refers to the introduction of a new  policy mix. Since the focus of this study is the volatility of credit 

grow th, the results of the mean equations are omitted. Mean equations just include the lags of the dependent variable and the optimal number of lags is 

determined w ith the use of AIC and SIC values. Marginal effect refers to the ∂y⁄∂x of variance equation w ith respect to the respective policy pillar. 

StrBrk1

StrBrk2

StrBrk3

StrBrk4

StrBrk5

StrBrk11

StrBrk12

StrBrk6

StrBrk7

StrBrk8

StrBrk9

StrBrk10

Table 7. Estimation Results of Variance Equation for Business Loans 
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(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

0.012*** 0.014*** 0.002** 0.001* 0.016*** 0.014*** 0.017*** 0.019*** 0.017*** 0.015*** 0.028***

(0.004) (0.005) (0.001) (0.001) (0.005) (0.005) (0.005) (0.006) (0.005) (0.005) (0.008)

0.081*** 0.083*** 0.041*** 0.041*** 0.083*** 0.086*** 0.087*** 0.085*** 0.087*** 0.084*** 0.095***

(0.022) (0.022) (0.013) (0.012) (0.025) (0.024) (0.026) (0.025) (0.024) (0.023) (0.027)

0.861*** 0.852*** 0.95*** 0.952*** 0.838*** 0.845*** 0.83*** 0.824*** 0.835*** 0.85*** 0.805***

(0.034) (0.036) (0.014) (0.014) (0.043) (0.04) (0.045) (0.046) (0.042) (0.037) (0.048)

-0.008*** 0.001 -0.01*** -0.029** -0.006*

(0.003) (0.007) (0.004) (0.013) (0.004)

-0.001*** 0.001 -0.002*** -0.001** -0.002***

(0.001) (0.001) (0.001) (0.001) (0.001)

-0.001 0.001

(0.001) (0.001)

-0.001 -0.005

(0.001) (0.004)

-0.013*

(0.008)

0.001

(0.001)

0.003*

(0.002)

-0.002**

(0.002)

-0.001

(0.001)

-0.001

(0.001)

Marginal Effect 

(ROMt)
-0.013* -0.007** -0.021*

Marginal Effect 

(MBRRt)
-0.001** -0.005** -0.001**

1.276 1.365 0.545 0.531 1.586* 1.456 1.659* 1.727* 1.56* 1.391 1.862*

(0.832) (0.86) (0.409) (0.408) (0.938) (0.902) (0.971) (0.984) (0.932) (0.87) (1.052)

0.483 0.484 0.282 0.273 0.536 0.51 0.535 0.531 0.507 0.488 0.506

(0.383) (0.395) (0.212) (0.209) (0.422) (0.41) (0.43) (0.433) (0.419) (0.398) (0.445)

-0.318 -0.286 -0.465*** -0.476*** -0.207 -0.26 -0.188 -0.163 -0.224 -0.278 -0.132

(0.286) (0.301) (0.164) (0.161) (0.313) (0.309) (0.328) (0.329) (0.322) (0.304) (0.357)

-0.001 0.073 -0.013 -0.005 0.005 0.003 0.004 0.111 0.099 0.066 0.075

(0.095) (0.082) (0.049) (0.046) (0.1) (0.099) (0.102) (0.084) (0.086) (0.087) (0.099)

0.008 0.002 -0.021 -0.019 0.021 0.013 0.018 0.018 0.007 0.003 0.021

(0.06) (0.064) (0.036) (0.034) (0.062) (0.063) (0.064) (0.066) (0.066) (0.065) (0.069)

-0.067* -0.067* -0.126*** -0.128*** -0.07* -0.057 -0.059 -0.07* -0.056 -0.065* -0.043

(0.04) (0.039) (0.031) (0.033) (0.038) (0.042) (0.039) (0.037) (0.041) (0.04) (0.042)

0.171 0.194 0.125 0.082 0.165 0.162 0.144 0.182 0.177 0.2 0.216

(0.126) (0.132) (0.078) (0.073) (0.133) (0.131) (0.135) (0.139) (0.135) (0.135) (0.153)

  Observations 2435 2435 2435 2435 2435 2435 2435 2435 2435 2435 2435

  R2 0.745 0.745 0.745 0.745 0.745 0.74465 0.745 0.745 0.745 0.745 0.745

ROMxMBRR

  Constant

RESID(-1)^2

GARCH(-1)

Main Pillars of New Monetary Policy Mix

ROMt

MBRRt

ASYMt

LIQSTNt

ROMxLIQSTN

ROMxASYM

Sample period is January 2006-October 2015 on a daily basis. Dependent variable is w eekly credit grow th rates of consumer loans. Bollerslev-

Woodridge robust standard errors  are in parentheses. *** p<0.01, ** p<0.05, * p<0,1. ROMt refers to the utilization rate of the Reserve Option 

Mechanism, MBRRt reflects to the w edge level in the maturity-based reserve requirements ratios, ASYMt denotes the level of asymmetry in the interest 

rate corridor of CBRT and LIQSTNt refers the liquidity stance of the CBRT. An decrease in LIQSTNt implies that the CBRT adopts a tighter liquidity policy 

stance. Structural break points are determined through the ICSS algorithm developed by Inclain and Tiao (1994), and take the value of 1 at break point 

and 0 elsew here. Since the focus of this study is the volatility of credit grow th, the results of the mean equations are omitted. Mean equations just 

include the lags of the dependent variable and the optimal number of lags is determined w ith the use of AIC and SIC values. Marginal effect refers to 

the ∂y⁄∂x of variance equation w ith respect to the respective policy pillar. 

MBRRxLIQSTN

MBRRxASYM

MBRRxROM

Structural Break Points in Variance

StrBrk1

StrBrk2

StrBrk3

StrBrk4

StrBrk5

StrBrk6

StrBrk7

Table 8. Estimation Results of Variance Equation for Consumer Loans 
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Estimation results of model 5 through model 10, in which we include the interaction 

terms to capture the relationship among policy pillars, also reveal the distinction 

among the loan types, especially in terms of the magnitude of their sensitivity to the 

impact of the CBRT’s policy measures. To reflect the distinction among loan types, 

we implement sensitivity analysis with the use of model coefficients in Tables 7 and 

8. We give one standard deviation positive shock (standard deviations of policy 

pillars are given in Table 4) to each policy pillar to compare their relative power as 

regards the credit growth volatility of consumer and business loans. We employ the 

model coefficients given in Tables 7 and 8 for each type of loan, whereas the 

coefficients of the marginal effect for the ROM and the MBRR are used for model 

(5) through model (10). Moreover, we adjust the outcomes for consumer and 

business loans by taking their historical volatility into account, since the weekly 

growth rates of business loans have a more volatile pattern than consumer loans, and 

there is a need of adjustment to make outcomes more comparable. We depict the 

amount of adjusted reductions in variance due to the one standard deviation of 

positive shocks to policy measures in Figure 17.  

 

Fig. 17 Impact of the CBRT’s Policy Measures on Credit Growth Volatility of Consumer and 

Business Loans Source: Author 

Data labels in Figure 17 refer to the standard deviation of each policy measured, 

times its respective model coefficient divided by the standard deviation of weekly 

growth rates of the respective loan type. As is clearly seen, the changes in the main 

Reflects the impact of 1 standard deviation positive shock to each policy pillar on credit growth volatilities of business and consumer 

loans respectively. The levels of standard deviations for policy pillars are given in the descriptive statistics table (Table 4). We employ  

the model coefficients given in Table 7 and 8. Negative values in the x-axis reflect the reduction in the credit growth volatility. The 

coefficients of marginal effect for ROM and MBRR are used for model (5) through model (10). 1 standard deviation positive shocks to 

ROM, MBRR, ASYM and LIQSTN represent the increase in ROM utilization rate, the increase in the wedge between short and long term 

reserve requirement ratios, the increase in the positive asymmetry of the interest rate corridor and reduction in the level of tight 

liquidity stance policy with the level of 1 standard deviation respectively. Since a positive shock to LIQSTN implies that the CBRT 

provide more funding to the banking system, we observe a reduction in the credit growth volatility. Data labels are adjusted with the 

respect to the standard deviations of consumer and business loans to make them comparable. Data labels refer to the standard 

deviation of each policy measure times of the model coefficients divided by the standard deviation of weekly growth rates of 

respective loan type (given in Table 4).
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Model (3) ROMt

Model (4) MBRRt

Model (5) ASYMt

Model (6) LIQSTNt

Model (7) Marginal Effect (ROMt) (ROMxLIQSTN)

Model (8) Marginal Effect (ROMt) (ROMxASYM)

Model (9) Marginal Effect (ROMt) (ROMxMBRR)

Model (10) Marginal Effect (MBRRt) (MBRRxLIQSTN)

Model (11) Marginal Effect (MBRRt) (MBRRxASYM)

Model (12) Marginal Effect (MBRRt) (MBRRxROM)

Business Loans
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pillars of a new policy mix result in a relatively much larger reduction in the credit 

growth volatility of business loans as compared to consumer loans. Moreover, the 

highest reduction in credit growth volatility might be attained with the 

implementation of the MBRR facility together with a supportive liquidity stance of 

the CBRT for business loans, and with the implementation of the MBRR facility 

together with a positively asymmetric interest rate corridor of the CBRT for 

consumer loans. The implementation of the ROM facility, together with the 

supportive liquidity stance of the CBRT, might also result in a remarkable reduction 

in the volatility of the growth rates of business loans.   

One possible explanation for the distinction between the sensitivities of loan types is 

the structural differences among business and consumer loans. First, business loans 

to nonfinancial firms are granted both in Turkish lira and foreign exchange, while 

consumer loans are only provided in TL, since banks are not allowed to provide FX 

denominated consumer loans (Alper et al., 2014). Second, as Mahir et al. (2013) 

highlight, business loans have shorter term maturities as compared to consumer loans 

in Turkey, and new business loans are mostly granted with a maturity of less than 

one year. More strikingly, a large portion of the business loans is composed of 

frequently renewed loans with very short-term maturity (up to three months as a 

deposit) and re-adjustable interest rates, according to anecdotal evidence. But the 

consumer loans have a maturity of around five years on average, and fixed interest 

rates. Third, the more heterogeneous and relatively more information sensitive 

structure of business loans might also result in different sensitivity to the CBRT’s 

policy pillars. Lastly, Alper et al. (2011) argue that the demand for consumer loans is 

more prone to the changes in interest rate (higher price elasticity of demand) 

compared to commercial loans. 

6. Empirical Results for Banking Sector Sub-Groups 

We adopt the same model specifications introduced in the previous section for the 

distinction of banking sector sub-groups in terms of their ownership structure and 

operating principles. We present our estimation results for private banks, state-owned 

banks and participation banks in Table 9, 10 and 11 respectively. The only 

distinction among the model specifications for the banking sector sub-groups are the 

structural break points in the variance of credit growth volatility, determined by the 

ICSS algorithm. As depicted, the variance in credit growth rates of private banks and 

state-owned banks has a large number of break points relative to participation banks, 

which might be attributed to their operating principles under conventional banking 

and thus imply a relatively higher sensitivity of private and state-owned banks to 

both global and domestic developments. Regarding the impact of structural breaks, 

we observe the regime change point with highly significant and negative coefficients 

in the variance of loan growth rates of private banks and state-owned banks during 
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the introduction of a new monetary policy framework of the CBRT (break point (10) 

for private banks and break point (4) for state-owned banks), whereas we do not 

observe this sudden change point for participation banks. 

In the same direction, we also witness a sudden change in the loan growth volatility 

of banking sector sub-groups, excluding participation banks, during the period of 

domestic political disputes due to corruption rumors in the Turkish Government in 

January 2014, when the CBRT had to increase the one-week repo rate by 550 basis 

points in order to eliminate the adverse consequences of political turmoil (break point 

(13) for private banks and break point (11) for state-owned banks). Moreover, there 

was a sudden break in the variance of the credit growth of private and state-owned 

banks at the end of 2014, when there were repeated strong calls from the president to 

the CBRT for lower interest rates (break point (14) for private banks and break point 

(12) for state-owned banks). Not having structural breaks during the periods of 

sudden changes in monetary policy that we discussed above, might indicate the lower 

sensitivity of participation banks to CBRT’s monetary policy steps as compared to 

the other two sub-groups. More interestingly, we observe a sudden change in the 

variance of loan growth rates of state-owned banks, with highly significant and 

negative coefficients, immediately after the Turkish general elections took place on 7 

June 2015, as a result of which, the leading party, which had governed Turkey since 

2002, lost its parliamentary majority. This might indicate the sensitivity of state-

owned banks to political developments.  

Turning to our particular interest in the impact of policy pillars on credit growth 

volatility, the results for private bank and state-owned bank loans are very similar to 

each other within all the model specifications, with relatively higher coefficients for 

private banks. The coefficients of all main pillars of the CBRT’s new policy mix 

appear to be notably significant in explaining the loan growth volatility of private 

and state-owned banks. The relatively higher sensitivity of private banks to the 

CBRT’s policy stance might be attributed to the more market-oriented structure of 

private banks. Having a structural break during the latest Turkish general elections, 

and relatively smaller model coefficients for the CBRT’s policy measures for state-

owned banks as compared to private banks, might be explained from two 

perspectives. First, governmental institutions, such as the Unemployment Fund, have 

to use state-owned banks for their banking transactions and as a place for their 

inflexible short-term deposits, which are thought to be less sensitive to CBRT policy 

changes, due to legal constraints. 
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(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

0.165*** 0.163*** 0.17*** 0.161*** 0.17*** 0.168*** 0.168*** 0.174*** 0.164*** 0.174*** 0.174***

(0.021) (0.044) (0.046) (0.045) (0.046) (0.044) (0.042) (0.039) (0.047) (0.041) (0.04)

0.089*** 0.096** 0.109** 0.107** 0.089** 0.096** 0.092** 0.108*** 0.082** 0.103** 0.106***

(0.027) (0.042) (0.043) (0.043) (0.043) (0.042) (0.04) (0.041) (0.041) (0.043) (0.035)

0.545*** 0.544*** 0.56*** 0.543*** 0.546*** 0.55*** 0.548*** 0.565*** 0.537*** 0.563*** 0.558***

(0.061) (0.123) (0.116) (0.13) (0.124) (0.116) (0.112) (0.098) (0.133) (0.103) (0.104)

-0.075*** -0.054** -0.058*** -0.059* -0.044***

(0.016) (0.026) (0.019) (0.036) (0.016)

-0.011*** -0.007** -0.009*** -0.007*** -0.006**

(0.004) (0.004) (0.003) (0.003) (0.003)

-0.007*** -0.004***

(0.002) (0.002)

-0.024*** -0.019**

(0.008) (0.01)

-0.057**

(0.027)

-0.006***

(0.002)

-0.01*

(0.006)

-0.007**

(0.004)

-0.001***

(0.001)

-0.008***

(0.003)

Marginal Effect 

(ROMt)
-0.117** -0.078*** -0.087*

Marginal Effect 

(MBRRt)
-0.015** -0.012*** -0.009***

-0.393*** -0.351*** -0.349*** -0.351*** -0.4*** -0.419*** -0.415*** -0.456*** -0.368*** -0.443*** -0.388***

(0.059) (0.061) (0.083) (0.039) (0.038) (0.037) (0.035) (0.04) (0.043) (0.04) (0.043)

0.357 0.314 0.13 0.43 0.328 0.338 0.339 0.340 0.304 0.217 0.328

(1.558) (0.808) (0.889) (0.795) (0.832) (0.816) (0.816) (0.816) (0.913) (0.887) (0.843)

-0.204 -0.212 -0.153 -0.133 -0.209 -0.25 -0.236 -0.237 -0.191 -0.252 -0.172

(0.274) (0.188) (0.25) (0.232) (0.202) (0.163) (0.172) (0.172) (0.198) (0.187) (0.22)

0.241 0.328 0.123 0.311 0.198 0.386 0.281 0.349 0.206 0.313 0.225

(0.482) (1.074) (1.303) (1.082) (1.224) (1.036) (1.11) (1.031) (1.234) (1.06) (1.258)

-0.385*** -0.367*** -0.38*** -0.332*** -0.393*** -0.388*** -0.408*** -0.43*** -0.346*** -0.42*** -0.371***

(0.063) (0.034) (0.031) (0.032) (0.035) (0.031) (0.037) (0.035) (0.031) (0.034) (0.044)

-0.368 -0.367*** -0.407*** -0.332*** -0.378*** -0.38*** -0.402*** -0.421*** -0.378*** -0.449*** -0.425***

(0.948) (0.031) (0.036) (0.039) (0.031) (0.031) (0.04) (0.032) (0.044) (0.052) (0.071)

-0.459*** -0.458*** -0.431*** -0.411*** -0.473*** -0.476*** -0.473*** -0.529*** -0.434*** -0.518*** -0.462***

(0.041) (0.057) (0.079) (0.062) (0.055) (0.056) (0.051) (0.055) (0.052) (0.058) (0.058)

0.202 0.221 0.129 0.293 0.203 0.199 0.193 0.164 0.195 0.156 0.237

(1.25) (0.365) (0.373) (0.321) (0.356) (0.366) (0.358) (0.371) (0.356) (0.371) (0.355)

-0.303 -0.247** -0.48** -0.372*** -0.234** -0.259** -0.299** -0.305** -0.202* -0.283** -0.189*

(0.339) (0.105) (0.239) (0.115) (0.119) (0.105) (0.138) (0.122) (0.106) (0.128) (0.104)

-0.366*** -0.361*** -0.308*** -0.311*** -0.376*** -0.382*** -0.379*** -0.412*** -0.344*** -0.407*** -0.346***

(0.041) (0.026) (0.067) (0.016) (0.024) (0.023) (0.023) (0.026) (0.03) (0.026) (0.029)

-0.105 -0.185 -0.105 -0.065 -0.099 -0.118 -0.117 -0.192 0.018 -0.038 -0.124

(1.301) (0.343) (0.139) (0.122) (0.122) (0.123) (0.122) (0.345) (0.182) (0.133) (0.266)

-0.225 -0.22*** -0.365*** -0.283*** -0.174*** -0.247*** -0.191*** -0.201*** -0.239*** -0.227*** -0.181***

(0.441) (0.02) (0.024) (0.014) (0.014) (0.015) (0.023) (0.013) (0.019) (0.017) (0.02)

-0.337 -0.324*** -0.426*** -0.467*** -0.367*** -0.363*** -0.282*** -0.42*** -0.32*** -0.341*** -0.337***

(1.207) (0.039) (0.077) (0.052) (0.048) (0.04) (0.039) (0.045) (0.041) (0.04) (0.041)

-0.235*** -0.226* -0.287*** -0.215*** -0.178 -0.232* -0.166 -0.23* -0.199* -0.23* -0.166

(0.021) (0.137) (0.082) (0.041) (0.123) (0.131) (0.124) (0.134) (0.109) (0.131) (0.123)

  Observations 2435 2435 2435 2435 2435 2435 2435 2435 2435 2435 2435

  R2 0.767 0.767 0.767 0.766 0.767 0.767 0.767 0.767 0.767 0.767 0.767

ROMxMBRR

  Constant

RESID(-1)^2

GARCH(-1)

Main Pillars of New Monetary Policy Mix

ROMt

MBRRt

ASYMt

LIQSTNt

ROMxLIQSTN

ROMxASYM

Sample period is January 2006-October 2015 on a daily basis. Dependent variable is w eekly credit grow th rates of private banks' loans. Bollerslev-

Woodridge robust standard errors  are in parentheses. *** p<0.01, ** p<0.05, * p<0,1. ROMt refers to the utilization rate of the Reserve Option 

Mechanism, MBRRt reflects the w edge level in the maturity-based reserve requirements ratios, ASYMt denotes the level of asymmetry in the interest 

rate corridor of the CBRT and LIQSTNt refers to the liquidity stance of the CBRT. An decrease in LIQSTNt implies that the CBRT adopts a tighter liquidity 

policy stance. Structural break points are determined through the ICSS algorithm developed by Inclain and Tiao (1994), and take the value of 1 at break 

point and 0 elsew here. Highlighted break point refers the introduction of the new  policy mix. Since the focus of this study is the volatility of credit 

grow th, the results of the mean equations are omitted. Mean equations just include the lags of the dependent variable and optimal number of lags is 

determined w ith the use of AIC and SIC values. Marginal effect refers to the ∂y⁄∂x of variance equation w ith respect to the respective policy pillar. 

StrBrk8

MBRRxLIQSTN

MBRRxASYM

MBRRxROM

Structural Break Points in Variance

StrBrk1

StrBrk2

StrBrk3

StrBrk4

StrBrk5

StrBrk6

StrBrk7

StrBrk9

StrBrk10

StrBrk11

StrBrk14

StrBrk12

StrBrk13

Table 9. Estimation Results of Variance Equation for Private Banks’ Loans 
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(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

0.151*** 0.151*** 0.137*** 0.153*** 0.154*** 0.153*** 0.155*** 0.154*** 0.141*** 0.152*** 0.158***

(0.038) (0.041) (0.032) (0.035) (0.037) (0.032) (0.033) (0.035) (0.029) (0.034) (0.041)

0.08* 0.072* 0.12** 0.095** 0.08** 0.105*** 0.109*** 0.09** 0.147*** 0.095** 0.102**

(0.043) (0.042) (0.05) (0.044) (0.04) (0.04) (0.041) (0.04) (0.026) (0.04) (0.041)

0.554*** 0.554*** 0.454*** 0.563*** 0.556*** 0.563*** 0.569*** 0.559*** 0.403*** 0.553*** 0.565***

(0.11) (0.116) (0.125) (0.106) (0.104) (0.089) (0.087) (0.096) (0.108) (0.095) (0.094)

-0.064*** -0.052** -0.056*** -0.051* -0.036***

(0.021) (0.023) (0.019) (0.034) (0.013)

-0.009*** -0.007** -0.009*** -0.007*** -0.005*

(0.003) (0.003) (0.003) (0.003) (0.003)

-0.006*** -0.003***

(0.002) (0.001)

-0.015* -0.012

(0.009) (0.012)

-0.055***

(0.02)

-0.005***

(0.002)

-0.008*

(0.005)

-0.007***

(0.003)

-0.001***

(0.001)

-0.008***

(0.003)

Marginal Effect 

(ROMt)
-0.113*** -0.073*** -0.073*

Marginal Effect 

(MBRRt)
-0.015** -0.012*** -0.009***

0.048 0.059 0.215 0.041 0.02 -0.021 0.016 -0.047 0.221 0.026 0.016

(0.351) (0.363) (0.324) (0.345) (0.34) (0.331) (0.351) (0.324) (1.558) (0.345) (0.341)

-0.391*** -0.356*** -0.284*** -0.37*** -0.374*** -0.379*** -0.411*** -0.4*** -0.271*** -0.396*** -0.399***

(0.032) (0.024) (0.02) (0.022) (0.025) (0.035) (0.025) (0.025) (0.032) (0.027) (0.03)

-0.317*** -0.316*** -0.094* -0.246*** -0.354*** -0.312*** -0.325*** -0.318*** 0.051 -0.342*** -0.275***

(0.025) (0.028) (0.054) (0.022) (0.03) (0.027) (0.026) (0.027) (1.025) (0.044) (0.023)

-0.347*** -0.343*** -0.221*** -0.331*** -0.355*** -0.34*** -0.375*** -0.363*** -0.229*** -0.338*** -0.341***

(0.022) (0.026) (0.029) (0.013) (0.022) (0.034) (0.023) (0.025) (0.052) (0.029) (0.031)

-0.107 -0.1 -0.048 -0.099 -0.125 -0.178** -0.172* -0.163* -0.057 -0.146 -0.136

(0.107) (0.112) (0.106) (0.113) (0.104) (0.081) (0.089) (0.087) (1.129) (0.095) (0.102)

-0.125 -0.058 -0.042 -0.107 -0.131 -0.128 -0.142 -0.024 -0.009 -0.068 -0.08

(0.102) (0.095) (0.069) (0.098) (0.103) (0.103) (0.107) (0.095) (0.715) (0.096) (0.098)

-0.296*** -0.189*** -0.138*** -0.314*** -0.303*** -0.315*** -0.324*** -0.097*** -0.05 -0.214*** -0.2***

(0.029) (0.04) (0.033) (0.045) (0.028) (0.027) (0.027) (0.024) (0.357) (0.032) (0.024)

-0.234*** -0.251*** -0.178*** -0.325*** -0.16*** -0.188*** -0.199*** -0.2*** -0.152*** -0.202*** -0.169***

(0.008) (0.008) (0.007) (0.014) (0.007) (0.007) (0.013) (0.008) (0.007) (0.008) (0.009)

-0.225 -0.228 -0.119* -0.316* -0.151 -0.126* -0.115 -0.153 -0.038 -0.129 -0.093

(0.173) (0.174) (0.062) (0.177) (0.176) (0.079) (0.108) (0.161) (0.377) (0.139) (0.081)

-0.171*** -0.153*** -0.18*** -0.27*** -0.192** -0.256*** -0.135*** -0.188** -0.104 -0.109*** -0.146***

(0.032) (0.035) (0.023) (0.031) (0.086) (0.086) (0.034) (0.074) (0.284) (0.033) (0.035)

-0.189*** -0.184*** -0.255*** -0.317*** -0.199*** -0.201*** -0.154*** -0.213*** -0.12 -0.183*** -0.189***

(0.023) (0.024) (0.062) (0.034) (0.03) (0.025) (0.022) (0.031) (0.787) (0.067) (0.03)

-0.222*** -0.228*** -0.208*** -0.32*** -0.151*** -0.208*** -0.175*** -0.156*** 0.135 -0.164*** -0.179***

(0.008) (0.007) (0.011) (0.015) (0.007) (0.009) (0.007) (0.011) (0.496) (0.007) (0.008)

-0.164*** -0.143*** -0.104* -0.275*** -0.124*** -0.124 -0.16** -0.147** -0.051*** -0.126** -0.113**

(0.028) (0.03) (0.063) (0.03) (0.029) (0.084) (0.071) (0.06) (0.015) (0.056) (0.048)

  Observations 2435 2435 2435 2435 2435 2435 2435 2435 2435 2435 2435

  R2 0.707 0.708 0.700 0.707 0.707 0.707 0.707 0.706 0.695 0.707 0.706

ROMxMBRR

  Constant

RESID(-1)^2

GARCH(-1)

Main Pillars of New Monetary Policy Mix

ROMt

MBRRt

ASYMt

LIQSTNt

ROMxLIQSTN

ROMxASYM

Sample period is January 2006-October 2015 on a daily basis. Dependent variable is w eekly credit grow th rates of state-ow ned banks' loans. 

Bollerslev-Woodridge robust standard errors  are in parentheses. *** p<0.01, ** p<0.05, * p<0,1. ROMt refers to the utilization rate of the Reserve 

Option Mechanism, MBRRt reflects the w edge level in the maturity-based reserve requirements ratios, ASYMt denotes the level of asymmetry in the 

interest rate corridor of the CBRT and LIQSTNt refers to the liquidity stance of the CBRT. An decrease in LIQSTNt implies that the CBRT adopts a tighter 

liquidity policy stance. Structural break points are determined through the ICSS algorithm developed by Inclain and Tiao (1994), and take the value of 1 

at break point and 0 elsew here. Highlighted break point refers the introduction of the new  policy mix. Since the focus of this study is the volatility of 

credit grow th, the results of the mean equations are omitted. Mean equations just include the lags of the dependent variable and optimal number of lags 

is determined w ith the use of AIC and SIC values. Marginal effect refers to the ∂y⁄∂x of variance equation w ith respect to the respective policy pillar. 

StrBrk8

MBRRxLIQSTN

MBRRxASYM

MBRRxROM

Structural Break Points in Variance

StrBrk1

StrBrk2

StrBrk3

StrBrk4

StrBrk5

StrBrk6

StrBrk7

StrBrk9

StrBrk10

StrBrk11

StrBrk12

StrBrk13

Table 10. Estimation Results of Variance Equation for State Owned Banks’ Loans 
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(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

0.884*** 0.902*** 0.901 0.872*** 0.885*** 0.902*** 0.886*** 0.889*** 0.886*** 0.895*** 0.894***

(0.231) (0.241) (0.549) (0.094) (0.221) (0.016) (0.233) (0.219) (0.015) (0.235) (0.101)

0.108* 0.121* 0.123* 0.067*** 0.113** 0.121*** 0.101* 0.119** 0.104*** 0.12* 0.062***

(0.057) (0.064) (0.07) (0.02) (0.055) (0.03) (0.054) (0.058) (0.027) (0.062) (0.016)

0.589*** 0.594*** 0.594** 0.583*** 0.59*** 0.594*** 0.591*** 0.592*** 0.591*** 0.593*** 0.584***

(0.108) (0.109) (0.236) (0.026) (0.103) (0.001) (0.108) (0.101) (0.003) (0.107) (0.046)

-0.655*** -0.446*** -0.618*** -0.423** -0.333***

(0.177) (0.158) (0.052) (0.194) (0.094)

-0.085*** -0.055*** -0.058*** -0.054*** -0.044***

(0.024) (0.021) (0.009) (0.021) (0.013)

-0.042 -0.02***

(0.028) (0.004)

-0.045 -0.027

(0.074) (0.022)

-0.468***

(0.157)

-0.033***

(0.004)

-0.068**

(0.03)

-0.059***

(0.02)

-0.005***

(0.001)

-0.065***

(0.025)

Marginal Effect 

(ROMt)
-0.962*** -0.728*** -0.614**

Marginal Effect 

(MBRRt)
-0.12*** -0.075*** -0.074***

2.21 1.241 3.926 12.381 1.815 10.858 1.672 1.635 3.333 1.355 5.784

(27.312) (27.909) (46.264) (20.776) (25.891) (22.259) (25.131) (25.634) (19.005) (27.831) (14.015)

0.362 0.336 1.225 7.843 0.204 13.95 0.379 0.165 4.364 0.132 2.356*

(0.529) (0.557) (28.894) (7.893) (0.449) (25.062) (0.521) (0.445) (3.014) (0.463) (1.238)

-2.405*** -2.744*** -2.627 -1.395 -2.483*** -2.775*** -2.175*** -2.595*** -1.353 -2.636*** -1.556

(0.314) (0.284) (1.736) (7.755) (0.29) (0.15) (0.52) (0.283) (8.848) (0.293) (10.825)

-2.37** -1.967 -2.441*** -2.042** -1.916 -2.634 -2.182* -1.775 -2.402 -1.532 -1.991

(1.086) (1.517) (0.423) (0.814) (1.554) (2.433) (1.219) (1.825) (3.356) (2.243) (1.553)

0.548 0.495 1.981 5.049 0.305 5.728 0.481 0.247 3.512 0.191 2.488

(1.031) (1.073) (11.983) (6.445) (0.853) (9.201) (0.98) (0.819) (4.32) (0.845) (2.588)

-2.29 -2.272 -2.52*** -1.901 -2.222 -2.457 -2.235 -2.024 -2.31 -1.749 -1.986

(1.567) (2.54) (0.352) (2.358) (3.354) (2.504) (3.297) (1.994) (2.248) (2.206) (2.578)

-1.918 -1.381 -1.996*** -1.591 -1.965 -2.066 -2.01 -1.274*** -1.861*** -1.62 -1.787***

(2.727) (1.66) (0.319) (2.553) (2.265) (2.387) (1.501) (0.403) (0.101) (1.916) (0.119)

-1.049*** -0.988*** -2.023*** -2.028 -0.875 -1.06 -0.771*** -0.804* -1.198 -0.753*** -0.823

(0.058) (0.127) (0.271) (2.694) (0.583) (1.345) (0.044) (0.432) (1.537) (0.136) (0.717)

  Observations 2435 2435 2435 2435 2435 2435 2435 2435 2435 2435 2435

  R2 0.516 0.517 0.515 0.509 0.516 0.514 0.515 0.516 0.510 0.516 0.482

  Constant

RESID(-1)^2

GARCH(-1)

Main Pillars of New Monetary Policy Mix

ROMxMBRR

MBRRxLIQSTN

MBRRxASYM

MBRRxROM

ROMt

MBRRt

ASYMt

LIQSTNt

ROMxLIQSTN

ROMxASYM

StrBrk6

StrBrk7

StrBrk8

StrBrk2

Sample period is January 2006-October 2015 on a daily basis. Dependent variable is w eekly credit grow th rates of participation banks' loans. 

Bollerslev-Woodridge robust standard errors  are in parentheses. *** p<0.01, ** p<0.05, * p<0,1. ROMt refers to the utilization rate of the Reserve 

Option Mechanism, MBRRt reflects the w edge level in the maturity-based reserve requirements ratios, ASYMt denotes the level of asymmetry in the 

interest rate corridor of the CBRT and LIQSTNt refers to the liquidity stance of the CBRT. An decrease in LIQSTNt implies that the CBRT adopts a tighter 

liquidity policy stance. Structural break points are determined through the ICSS algorithm developed by Inclain and Tiao (1994), and take the value of 1 

at break point and 0 elsew here. Since the focus of this study is the volatility of credit grow th, the results of the mean equations are omitted. Mean 

equations just include the lags of the dependent variable and optimal number of lags is determined w ith the use of AIC and SIC values. Marginal effect 

refers to the ∂y⁄∂x of variance equation w ith respect to the respective policy pillar. 

Structural Break Points in Variance

StrBrk1

StrBrk3

StrBrk4

StrBrk5

Table 11. Estimation Results of Variance Equation for Participation Banks’ Loans 
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Second, the Turkish Government has been extensively using state-owned banks to 

support economic activity by providing more policy oriented and inflexible credit to 

focused groups, such as agriculture support loans and livestock loans. Kurul (2010) 

provides evidence regarding this phenomenon by showing that the contribution of 

state-owned banks to credit growth during the global financial crisis is more 

prominent as compared to private banks, which decreased their lending activities.  

As for participation banks, we find that the ROM and MBRR policy measures have 

significant negative impact on the variance of credit growth rates, with extremely 

larger coefficients in absolute terms as compared to the results for private and state-

owned banks. As seen, the model coefficients of the ROM and the MBRR in Table 

11 are nearly ten times bigger than the coefficients in Tables 9 and 10. Moreover, the 

asymmetric interest rate corridor and the liquidity funding strategy of the CBRT 

seem to be ineffective with regard to the variance of credit growth rates of 

participation banks (model specifications (3) to (4)). The non-existence of an active 

secondary borrowing market and the limited access to CBRT funding are also 

considered as reasons for the statistically insignificant impact of asymmetry and the 

liquidity stance on the credit growth volatility of participation banks.  

Regarding the larger impact of the ROM on participation banks, the limited variety 

and size of financial instruments based on Islamic finance in Turkey and the 

relatively low level of foreign currency loans in the balance sheets of participation 

banks are thought to be the main factors leaving participation banks with excess FX 

liquidity as compared to other groups. Moreover, the lack of an active secondary 

borrowing market to meet their daily TL liquidity needs and the limited access to 

CBRT funding due to the limited amount of Islamic finance instruments to be used as 

collateral while borrowing from the CBRT, have also been causing an inflexible 

borrowing structure for participation banks. Thus the ROM facility has provided the 

participation banks with a great opportunity to release their TL liquidity in their TL 

reserve requirements, put in place in the CBRT’s account, and to smooth out their 

credit portfolios. As for the MBRR, we argue that adopting relatively higher reserve 

requirement ratios for shorter term liabilities, subject to reserve requirements, might 

force the participation banks to extend maturity of their liabilities and reduce the 

maturity mismatch between the assets and liabilities of the banking system due to the 

non-existence of an active secondary borrowing market and limited access to the 

CBRT funding, in order to smooth out their funding structure. Thus, extending the 

maturity of the resources would lead to a more stable funding structure for the 

participation banks, as compared to the other two sub-banking groups.   

To reflect the distinction among the sensitivity of banking sector sub-groups to 

CBRT policy measures, we implement sensitivity analysis with the use of model 

coefficients in Tables 9, 10 and 11. We give one standard deviation positive shock 
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Reflects the impact of 1 standard deviation positive shock to each policy pillar on credit growth volatilities of banking sector sub 

groups respectively. The levels of standard deviations for policy pillars are given in the descriptive statistics table (Table 4). We 

employ  the model coefficients given in Table 9, 10 and 11. Negative values in the x-axis reflect the reduction in the credit growth 

volatility. The coefficients of marginal effect for ROM and MBRR are used for model (5) through model (10). One standard deviation 

positive shocks to ROM, MBRR, ASYM and LIQSTN represent the increase in the ROM utilization rate, the increase in the wedge 

between short and long-term reserve requirement ratios, the increase in positive asymmetry of the interest rate corridor and 

reduction in the level of tight liquidity stance policy with the level of 1 standard deviation respectively. Since positive shock to LIQSTN 

implies that the CBRT provide more funding to the banking system, we observe a reduction in the credit growth volatility. Data labels 

are adjusted with the respect to the standard deviations of consumer and business loans to make them comparable. Data labels refer 

to the standard deviation of each policy measure times of the model coefficients divided by the standard deviation of weekly growth 

rates of respected banking sector sub group (given in Table 4).

-0.031

-0.035

-0.028

-0.012

-0.048

-0.032

-0.036

-0.048

-0.039

-0.029

-0.030

-0.033

-0.027

-0.008

-0.053

-0.034

-0.034

-0.055

-0.044

-0.033

-0.178

-0.182

-0.112

-0.014
-0.261

-0.198

-0.167
-0.256

-0.160

-0.158

Model (3) ROMt

Model (4) MBRRt

Model (5) ASYMt

Model (6) LIQSTNt

Model (7) Marginal Effect (ROMt) (ROMxLIQSTN)

Model (8) Marginal Effect (ROMt) (ROMxASYM)

Model (9) Marginal Effect (ROMt) (ROMxMBRR)

Model (10) Marginal Effect (MBRRt) (MBRRxLIQSTN)

Model (11) Marginal Effect (MBRRt) (MBRRxASYM)

Model (12) Marginal Effect (MBRRt) (MBRRxROM)

Private Banks

State Owned Banks

Participation Banks

(standard deviations of policy pillars are given in Table 4) to each policy pillar to 

compare their relative power as regards the credit growth volatility of private, state-

owned and participation banks. The coefficients of marginal effect for the ROM and 

the MBRR are used for model (5) through model (10). Moreover, we adjust the 

outcomes for each banking group by taking their historical volatility into account, 

since the weekly growth rates of participation banks have a more volatile pattern than 

private and state-owned banks, and thus there is a need of adjustment to make 

outcomes more comparable. We depict the amounts of adjusted reductions in 

variance due to one standard deviation positive shock to policy measures in Figure 

18. 

Fig. 18 Impact of the CBRT’s Policy Measures on Credit Growth Volatility of Banking Sector Sub-

Groups Source: Author 

As is clearly seen, the changes in the main pillars of the new policy mix result in a 

relatively much larger reduction in the credit growth volatility of participation banks 

as compared to state-owned and private banks, among which we observe relatively 

the same sensitivity. Moreover, the highest reduction in credit growth volatility is 

seen to be attained with the implementation of the ROM or MBRR facilities, together 

with a supportive liquidity stance of the CBRT or a positively asymmetric interest 

rate corridor of the CBRT for each sub-banking group.  
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Our estimation results have provided crucial inputs for policy discussion. Initially, 

the impact of the main pillars on the credit growth volatility proved to be different 

both in terms of magnitude and direction for different types of loans. Thus, our 

estimation results are thought to provide crucial inputs for the CBRT in determining 

the optimal composition of policy mix in order to reach the intended outcome 

without distorting economic activity. For example, in times of low exchange rate, 

when volatility and stable inflation outlook are close to target, and economic activity 

experiences low growth rates, the CBRT might support stable credit growth rates 

through the implementation of policy steps, depending on the increase in the wedge 

in maturity-based reserve requirements and in the ROM facility, while also adopting 

an expansionary liquidity stance. In contrast, during the periods of turmoil. with 

higher exchange rate volatility, capital outflows and uncertainties regarding the path 

of the inflation rate, the CBRT might try to prevent the deterioration in negative 

outlook through implementing a tighter liquidity stance and a more asymmetric 

interest rate corridor to prevent capital outflows. Moreover, the CBRT might adopt a 

policy stance with a higher MBRR wedge and an increase in the ROM facility in 

order to overcome the adverse effects on credit growth of previous policy steps, and 

to attain more stable economic activity by reducing volatility in bank lending.     

On the other hand, the estimation results reflecting the distinction in the impact of the 

new policy mix on the credit growth volatility of banking sector groups in terms of 

their ownership structure and the operating principles, shed light on areas in which 

policy makers need to put in place certain measures. In contrast to the higher 

sensitivity of private banks and state-owned banks to the CBRT’s policy stance, the 

participation banks operating under Islamic principles are seen to be less sensitive to 

the pillars of the liquidity funding stance of the CBRT. Even if the participation 

banks constitute a minor part of the Turkish banking system, there exists a need to 

make them more market oriented. To this end, an inter-bank borrowing market, in 

which participation banks can fulfill their liquidity needs or invest their excess 

liquidity, should be established. Moreover, the Turkish treasury has to issue more 

Islamic-based securities in order to fill the gap in the investment universe of 

participation banks, to increase their market oriented assets in their balance sheets 

and thus to make them more sensitive to the changes in the CBRT’s liquidity stance, 

since participation banks use those instruments as collateral to reach the CBRT’s 

funding. These policy steps, in turn, might also reduce the relatively higher 

sensitivity of participation banks to the ROM and MBRR facilities.  

The estimation results also suggest that the sensitivity of state-owned banks to the 

CBRT policies is less than that of private banks. As discussed above, this might be 

attributed to (1) the intention of the government to employ state-owned banks in 

supporting their political agenda, and (2) inflexible short-term deposits of 
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government institutions in state-owned banks, due to legal constraints. Having a 

structural break point in variance of the credit growth volatility of state-owned banks 

during the latest Turkish general elections also supports these two arguments. Since 

the state-owned banks constitute 11.8%, 7.7% and 7.6% of the total banking sector in 

terms of their asset sizes respectively, there is a need to eliminate the inflexible 

funding and credit portfolio structure of state-owned banks. To this end, (1) legal 

regulations might be implemented to give more flexibility to governmental 

institutions with excess liquidity, such as the Unemployment Fund, to encourage 

their corresponding banks to place their deposits within a more competitive 

framework, and (2) the reduction of the number of state-owned banks through 

privatization also might be considered in order to make the banking sector more 

market oriented.    

8. Conclusion 

The Central Bank of the Republic of Turkey started to implement its new policy mix 

in late 2010. Within this new policy mix, the CBRT has been employing distinct 

pillars, some of which have been newly introduced by the CBRT to the monetary 

policy implementation literature, regarding concerns for price and financial stability 

objectives. In this chapter, we focused on the impact of this new policy mix on credit 

growth volatility and aimed to identify the discrepancies in the impact of these 

distinct pillars on credit growth volatility in order to provide crucial input for policy 

formation. We showed that the impact of the main pillars on credit growth volatility 

are different both in terms of magnitude and direction for different types of loans. 

Increases in the ROM facility, the MBRR wedge and upward asymmetry of the 

interest rate corridor cause credit growth volatility to decrease, while a tight liquidity 

stance results in increases in credit growth volatility.  

Moreover, we also focused on two distinctions in our analysis: (1) types of credit, 

namely, consumer and business loans, and (2) total loans of the banking sector sub-

groups according to their ownership and operating principle structures, namely, 

private banks, state-owned banks and participation banks. Within the sub-

components of total loans, our estimation outcomes indicate that the pillars of the 

new monetary policy framework have the highest impact on lessening the credit 

growth volatility for business loans. More reduction in the credit growth volatility of 

business loans is a noteworthy step in the provision of a healthy and stable growth 

environment and financial system for the Turkish economy, since business loans are 

positively associated with growth, while the relationship between consumer loans 

and growth is insignificant, according to Beck et al. (2012).  

Regarding the other distinction, the estimation implemented to analyze the impact of 

the main pillars of the new policy mix on the credit growth dynamics of the banking 
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sector sub-groups, confirms the distinction among the banking sector groups. The 

coefficients of all the main pillars of the CBRT’s new policy mix appear to be 

notably significant in explaining the credit growth volatility of private banks and 

state-owned banks. In contrast, we observe a relatively more significant impact of the 

ROM utilization rate and maturity-based reserve requirements with a negative 

coefficient for participation banks as compared to other pillars. The insensitivity of 

participation banks to the liquidity funding stance of the CBRT highlights the 

existence of a limited variety and size of financial instruments based on Islamic 

finance in Turkey, and the relatively low level of foreign currency loans in the 

balance sheets of participation banks, leaving participation banks with excess FX 

liquidity as compared to other groups. Moreover, our estimation results point out the 

inflexible borrowing structure for participation banks due to the lack of an active 

secondary borrowing market to meet their daily TL liquidity needs, and the limited 

amount of Islamic finance instruments to be used as collateral while borrowing from 

the CBRT. 

Lastly, this chapter provides crucial inputs for the CBRT in determining the optimal 

composition of policy mix in order to reach its intended outcome without distorting 

economic activity.  

   

 

 

 

 

 

 

 

 

 

 

 

 

 



 

           59 

References  

Agénor, P. R., Alper, K., & da Silva, L. P. (2013). Capital regulation, monetary 

policy and financial stability. International Journal of Central Banking, 

9(3), 193-238. 

Aizenman, J., & Marion, N. (2004). International reserve holdings with sovereign 

risk and costly tax collection. The Economic Journal, 114(497), 569-591. 

Akar, C., & Serkan Ç. 2009. Estimating the volatility of deposit banks’ credit stock 

with a SWARCH model. Journal of Marmara University İ.İ.B.F., 27(2), 

385-395. 

Akar, C., & Serkan Ç. (2015). “New” monetary policy instruments and exchange 

rate volatility. Empirica. 

Akçelik, Y., Erdem B., Ergun E., & Arif, O. (2013). The Turkish approach to capital 

flow volatility. CBRT Working Paper 13/06. 

Alper, K. (2008). Monetary policy and external shocks in a dollarized economy with 

credit market imperfections. Central Bank Review, 8(2), 33. 

Alper, K., Binici, M., Demiralp, S., Kara, H., & Özlü, P. (2014). Reserve 

requirements, liquidity risk, and credit growth. Koç University-TÜSİAD 

Economic Research Forum Working Paper Series. 

Alper, K, Hülagü, T., & Keleş, G. (2012). An empirical study on liquidity and bank 

lending. CBRT Working Paper 12/04. 

Alper, K., Kara, H., & Yörükoğlu, M. (2012). Reserve option mechanism. CBT 

Research Notes in Economics 12/28.  

Alper, K., & Tiryaki, T. (2011). Zorunlu karşılıkların para politikasındaki yeri. CBT 

Economic Note, (11/08). 

Başçı, E. (2013a). Governor Başçı's presentation at the BIS-Bank of Russia 

Conference: (Moscow, July 19, 2013). 

Başçı, E. (2013b.) Governor Başçı's speech at the 81st Annual General Meeting of 

CBRT (Ankara, April 9, 2013). 

Başçı, E., & Kara, H. (2011). Financial stability and monetary policy. CBRT 

Working Paper 11/08.   

Beck, T., Büyükkarabacak B., Rioja, F., & Valev, N. (2012). Who gets the credit? 

Household vs. firm lending across countries. The B.E. Journal of 

Macroeconomics, 12(1) (Contributions), Article 44. 



 

           60 

Betancourt, R., Vargas, H., & Rodríguez, N. (2008). Interest rate pass-through in 

Colombia: A micro-banking perspective. Cuadernos de economía, 45(131), 

28-58. 

Binici, M., Erol, H., Kara, H., Özlü, P., & Ünalmış, D. (2013). Interest rate corridor: 

A new macroprudential tool?” CBRT Research Notes in Economics 13/20.  

Bollerslev, T. (1986). Generalized autoregressive conditional heteroscedasticity. 

Journal of Econometrics, 31, 307-27. 

Borio, C. (2011). Central banking post-crisis: What compass for uncharted waters?” 

BIS Working Papers, 353. 

Değerli, A., & Fendoğlu, S. (2013). Reserve options mechanism as a stabilizing 

policy tool: Evidence from exchange rate expectations. CBRT Working 

Paper 13/28. 

Engle, R. (1982). Autoregressive conditional heteroscedasticity with estimates of the 

variance of United Kingdom inflation. Econometrica, 50, 987-1007. 

Ermisoglu E., Akcelik, Y., Oduncu, A., & Taskin, T. (2014). Effects of additional 

monetary tightening on exchange rates. Eurasian Economic Review, 4(1), 

71-79. 

Iannotta, G., Nocera, G., & Sironi, A. (2007). Ownership structure, risk and 

performance in the European banking industry. Journal of Banking & 

Finance, 31(7), 2127-2149. 

Inclan, C., & Tiao, G. C. (1994). Use of cumulative sums of squares for retrospective 

detection of changes of variance. Journal of the American Statistical 

Association, 89(427), 913-923. 

Ize, A. Spending seigniorage: Do central banks have a governance problem? (2006). 

1-34. 

Ganioglu, A., & Us, V. (2014). The structure of the Turkish banking sector before 

and after the global crisis (No. 1429). 

Goldberg, L. B., Dages, G., & Kinney, D. (2000). Foreign and domestic bank 

participation in emerging markets: Lessons from Mexico and Argentina. No. 

w7714. National Bureau of Economic Research. 

Guler, M. H., Keles, G., & Kilimci, E. (2014). The relation between the funding need 

composition of the system and Turkish lira loans. İktisat İşletme ve Finans, 

29(344), 9-28. 



 

           61 

Haouat, M., Moccero, D. N., & Navarro, R. S. (2012). Foreign Banks and Credit 

Volatility: The Case of Latin American Countries. Review of International 

Economics, 20(5): 1017-1033. 

Mendoza, G. E., & Terrones, M. E. (2008). An anatomy of credit booms: Evidence 

from macro aggregates and microdata. NBER Working Paper 14049. 

Micco, A., Panizza, U., & Yanez, M. (2007). Bank ownership and performance. 

Does politics matter? Journal of Banking & Finance, 31(1), 219-241. 

Micco, A., & Panizza, U. (2005). Bank concentration and credit volatility. Central 

Bank of Chile Working Papers 342. 

Kara, H. (2012). Monetary policy in Turkey after the global crisis. CBRT Working 

Paper 1217. 

Keles, G., Kasapoglu, O., & Kocagoz, H. (2013). TCMB Likiditesi Endeksleri (No. 

1316). Research and Monetary Policy Department, Central Bank of the 

Republic of Turkey. 

Kurul, D. M. (2010). Contribution of state-owned banks and private banks to credit 

growth during the global crisis (in Turkish), CBT Research Notes in 

Economics 1009, Research and Monetary Policy Department, Central Bank 

of the Republic of Turkey. 

Oduncu A., Akcelik, Y., & Ermisoglu, E. (2013). Reserve options mechanism: A 

new macro prudential tool to limit the adverse effects of capital flow 

volatility on exchange rates. Central Bank Review, 13(3), 45-60. 

Oduncu, A., Ermisoglu, E., & Polat, T. (2013). The effect of CBRT’s new policy mix 

on the volatility of credit growth (No. 1327). Research and Monetary Policy 

Department, Central Bank of the Republic of Turkey. 

Ranciere, R., & Jeanne, M. O. (2006). The optimal level of international reserves for 

emerging market countries: Formulas and applications (No. 6-229). 

International Monetary Fund. 

Rashid, H. (2011). Credit to private sector, interest spread and volatility in credit-

flows: Do bank ownership and deposits matter? United Nations/DESA 

Working Paper 105. 

Soto, C., & García, P. (2004). Large hoardings of international reserves: Are they 

worth it? Documentos de Trabajo (Banco Central de Chile), (299), 1. 

Whitesell, W. (2006). Interest rate corridors and reserves. Journal of Monetary 

Economics, 53(6), 1177-1195. 



 

           62 

Appendix Figure 1- Composition of Turkish Lira and FX Liabilities Subject to RR (million TL) 
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Chapter 2 

New Measures for Inflation and Real Rate Uncertainty and 

Disagreement from Treasury Auctions5 

Abstract In this chapter, we propose a novel methodology to construct new 

uncertainty and disagreement measures for the long-term inflation rate and expected 

real interest rate with the use of micro data of Treasury auctions. Our target group is 

the primary dealer banks and we employ their individual bids submitted in Treasury 

auctions for nominal and inflation indexed bonds. We argue that these newly formed 

indicators do not have the problems associated with the survey, model and market-

based uncertainty and disagreement measures. We also focus on the interactions of 

our proposed measures for inflation rate and economic activity by comparing the 

measures commonly used in the literature. To this end, initially we implement the 

Granger causality test in order to evaluate the link between the inflation rate and our 

auction implied inflation uncertainty and disagreement measures, together with 

survey-based measures. Test results confirm that the Granger causality appears to 

hold for each direction for auction implied inflation uncertainty and disagreement 

measures with the relative strength of the direction from auction implied figures to 

the inflation rate, while causality holds just from inflation to survey-based 

disagreement measures. We also evaluate the impact of auction implied real rate 

uncertainty and disagreement on private investment. Estimation results indicate that 

auction implied real interest rate uncertainty has a positive effect on private 

investment with a quarter lag. This is in contrast with the effects of model-based 

disagreement measures on investment, for which we observe negative coefficients. 

The findings of this chapter are believed to enhance the effectiveness of policy 

making by introducing new proxies for crucial economic variables and also by 

providing the opportunity for other emerging economies with inadequate surveys to 

construct historical uncertainty and disagreement measures for inflation and real 

rates.  

Keywords inflation uncertainty, inflation disagreement, treasury auctions, inflation 

indexed bonds, fixed coupon bonds, real rate uncertainty, real rate disagreement and 

investment 

 

                                                 
5This chapter is the extended version of Çörtük, Güler and Polat (2015).  
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1. Introduction 

The process of making an economic decision necessitates assessing the likelihood of 

future events; however, the indefinite structure of the upcoming events causes the 

economic agents’ expectations to involve uncertainty. As Conflitti (2011) 

emphasizes, two crucial measures affect the choices of agents: uncertainty as a 

measure of the confidence associated with each expectation, and disagreement as a 

measure of dispersion across expectations. In particular, the importance of 

uncertainty or disagreement in economic analysis has gained momentum with the 

introduction of macroeconomic models with heterogeneous agents (Lucas ,1973, and 

Townsend, 1983).  

In this chapter, we focus our attention to the uncertainties in the expectations 

regarding the future course of inflation and real economic activity. The inflation 

uncertainty and disagreement are crucial measures to be monitored since they reduce 

welfare through saving and investment decisions (Helwigg, 2005; Walsh, 2008; 

Lorenzoni 2009). Moreover, nearly all central banks, whose primary objective is 

price stability, intend to reduce inflation uncertainty since, as Pfajfar and Zakelj 

(2012) argue, the inflation expectations of economic agents are formed through the 

communication strategies of inflation targeting central banks and thus the uncertainty 

and disagreement measures reflect the effectiveness of their communication policies. 

Thus, there exists a need for reliable measures reflecting market uncertainty and 

disagreement about the course of future inflation in order to design an appropriate 

monetary policy stance. 

Uncertainty regarding economic activity also occupies an important place in the 

investment literature. Stein and Stone (2012) emphasize that there exist different 

theoretical channels explaining the impact of uncertainty on investment in either 

direction. Some papers argue that an increase in the uncertainty regarding future 

demand raises the expected return of the capital, thus results in higher investment 

(Oi, 1961; Hartman, 1972; Abel;1983), while others show that increased uncertainty 

may reduce investments (Bernanke, 1983; McDonald & Siegel, 1986; Dixit & 

Pindyck, 1994). Thus, the potential impact of uncertainty over investment also 

necessitates the inclusion of proper uncertainty measures in econometric models. 

Existing measures of uncertainty or disagreement can be partitioned into main two 

categories, depending on whether they are model based or survey based. Model 

(market) based measures are inferred directly from the market data itself, whereas 

survey-based measures are derived from the forecasts of survey participants about 

the relevant data. However, both survey and model-based methodologies have their 

own shortcomings. Survey-based measures usually provide only point forecasts, 

enabling only the disagreement measures to be calculated. To derive the uncertainty 
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of the expectations, one needs to know the degree of confidence respondents attach 

to their point expectations. Yet there are only a few surveys that contain such 

information, and disagreement among the survey participants is frequently employed 

as a proxy for uncertainty. However, the literature related to uncertainty offers mixed 

support for the proposition that disagreement is a useful proxy for uncertainty. 

Lambros and Zarnowitz (1987) evaluate disagreement and uncertainty as 

conceptually distinct variables, and show that uncertainty and disagreement generally 

do not share a common time series pattern. Conversely, Giordani and Söderlind 

(2003) argue that the two measures are highly correlated and thus disagreement could 

be used as a proxy for uncertainty. More recently, Rich and Tracy (2006), and Lahiri 

and Sheng (2010) found mixed results for the proposition that disagreement is a good 

proxy for uncertainty.  

Another important shortcoming of survey-based measures, as highlighted by 

Croushore (1993), and Giordani and Söderlind (2003), is the lack of comprehensive 

information about the survey respondents with regard to the survey questions. 

Furthermore, since there is no accountability for the predictions, forecasters may 

simply give irrelevant or biased answers due to, for example, their strategic 

considerations (Laster et al., 1999).To this extent, surveys based on the views of 

professionals who have expertise about the data sought, are thought be more reliable 

than others. Carroll (2003) found that the Michigan Survey had a mean square error 

almost twice that of the Survey of Professional Forecasters and also showed that the 

professional forecasts Granger-cause household expectations.  

On the other hand, the model (or market) based approaches produce disagreement 

measures rather than uncertainty, and generally presume that the market players are 

using same modeling structure while shaping their expectations (see Engle, 1982; 

Engle, 1983). Moreover, model-based approaches do not take into account regime 

changes. For example, Giordani and Söderlind (2003) empirically argue that 

uncertainty measures generated through time-series methods do not match those 

generated from the survey data.  

In this chapter, we propose a novel methodology to construct new uncertainty and 

disagreement measures with the use of a new database. More precisely, we construct 

forward-looking uncertainty and disagreement measures for the long-term inflation 

rate and expected real interest rate with the use of micro data of Treasury auctions. 

Our target group is the primary dealer banks and we employ their individual bids 

submitted in Treasury auctions for nominal and inflation indexed bonds. We mainly 

focus on intra and interbank level of expectations derived from their respective bids 

submitted for different types of bonds. Since the banks submit a relatively higher 

number of individual bids to each auction; our data set and methodology also provide 

us with the opportunity to construct new measures for uncertainty in addition to 
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disagreement. For inflation uncertainty and disagreement, we employ the auction 

data of inflation indexed bonds and fixed coupon bonds with the same maturity and 

issued in the same auction calendar (same month), whereas we focus just on the 

micro data of Treasury auctions for inflation indexed bonds with a maturity of five 

and ten years in order to calculate real rate uncertainty and disagreement measures. 

We argue that our proposed indicators do not have the problems associated with the 

existing measures. First, Treasury auctions are closely monitored, not only by the 

auction participants but also by other market players. Thus, the auction results have a 

direct effect on pricing behavior in other financial securities. Moreover, since the 

primary dealer banks participating in the auctions employ professionals and regularly 

monitor the state of economy, their bids reflect expectations that affect vital pricing 

and investment decisions. As Pfajfar and Zakelj (2012) highlight, it is desirable to 

use the expectations of professional forecasters, since their economic decisions are 

reliant on their expectations and steer the effect on financial markets. Second, our 

sample encompasses primary dealer banks, which corresponds to nearly 90% of the 

Turkish banking sector in terms of reserve requirement liabilities, and we argue that 

our proposed measures for inflation and real rate uncertainty and disagreement might 

reflect the consensus for inflation outlook and economic activity. Third, the bids 

submitted by Treasury auction participants are directly linked to their expected 

profit/loss, so we argue that they expend their full effort to optimize their auction 

bids. Fourth, market-based expectations and uncertainty measures are generally 

derived from the market prices of financial instruments, linked to relevant data. 

However, there exist inconsistencies in terms of investor profiles for financial 

instruments for the different time spans, thus market-based measures do not always 

represent the pure uncertainty/disagreement of the same entity. We argue that our 

methodology does not suffer from this problem, since our analyses are based just on 

the Treasury auction bids of the same primary dealer banks throughout our sample 

period. Lastly, market-based measures, especially for inflation outlook, do not 

consider the relative liquidity differential between fixed coupon and inflation indexed 

bonds, and inflation expectations derived from market-based figures has been quite 

volatile, especially due to the relative illiquidity of inflation indexed bonds 

(Söderlind, 2011). We eliminate the necessity of calculating the relative liquidity 

differential between fixed coupon and inflation indexed bonds in our new 

methodology used for constructing new proxies for inflation uncertainty and 

disagreement.  

In this chapter, we also turn our attention to the interactions of our proposed 

measures with inflation rate and economic activity by making comparisons with the 

measures that the literature generally uses. For this purpose, initially we use the 

Granger causality test to analyze the relationship between the inflation rate and our 
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auction implied inflation uncertainty and disagreement measures, along with survey-

based measures. The test results indicate that the Granger causality holds for each 

direction for auction implied inflation uncertainty and disagreement measures with 

the relative strength of the direction from auction implied figures to the inflation rate, 

whereas causality only holds from inflation to survey-based disagreement measures. 

We also consider the effect of auction implied real rate uncertainty and disagreement 

on private sector investment by comparing the measures commonly used in literature. 

Estimation results show that auction implied real interest rate uncertainty affects 

private investment positively, with a one quarter lag. This is different to the effects of 

model-based disagreement measures on investment, for which we note negative 

coefficients.  

Moreover, our database and proposed methodology also provide us the opportunity 

to analyze the real rate uncertainty and disagreement measures of banking sector sub-

groups according to their ownership structure, namely, state-owned banks and private 

banks. We associate private banks and state-owned banks’ auction implied measures 

with both global and domestic explanatory variables. Our estimation results indicate 

the relatively higher sensitivity of private banks’ real rate expectations to the global 

conditions and domestic government bond yield volatility as compared to state-

owned banks.  

This chapter offers unique characteristics both in terms of contributions to the 

literature with its new methodology and new database. We believe its findings will 

enhance the effectiveness of policy making by introducing new proxies for crucial 

economic variables, and also provide the opportunity for other emerging economies 

with inadequate surveys to construct historical uncertainty and disagreement 

measures for inflation and real rates.  

The remainder of the chapter is as follows. The next section introduces the data and 

methodology behind the new inflation uncertainty and disagreement measures for 

Treasury auction participants, and presents the link between our new measures and 

the inflation rate. Moreover, the pros and cons of old and new methodologies are 

evaluated in this section. Section 3 introduces the data and the methodology behind 

the new real rate uncertainty and disagreement measures, discusses the effects of 

uncertainty and disagreement measures on investment, and investigates the 

sensitivity of banking sector sub-groups’ uncertainty and disagreement measures to 

global and domestic economic variables. Section 4 concludes the chapter. 
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2. New Measures for Inflation Uncertainty and Disagreement 

The volatility of past inflation or the standard deviations of expectations derived 

from survey participants have been extensively used in order to grasp inflation 

uncertainty in Turkey. However, inflation uncertainty is mainly related to future 

inflation and it should be considered with the use of expectations rather than realized 

inflation rates. Hülagu and Şahinöz (2011) provide a disagreement measure with the 

use of the CBRT survey of expectations as a proxy for inflation uncertainty in 

Turkey, and they conclude that their disagreement measure seems to be a good proxy 

during the period of 2001-2006, whereas this link disappears with the inflation 

targeting regime after 2006. Thus, there is a need for reliable measures reflecting 

market uncertainty and disagreement about the course of future inflation in order to 

design an appropriate monetary policy stance. 

In this section, we focus on inflation uncertainty and disagreement measures for an 

emerging economy with the use of a new data set. To this end, we introduce a novel 

methodology to construct new uncertainty (within variations) and disagreement 

(between variations) measures for the long-term inflation rate with the use of the 

micro data of Turkish Treasury auctions. Moreover, we focus on the interactions of 

our proposed measures with the inflation rate by comparing them with the measures 

commonly used in literature.  

The remainder of this section is as follows. Section 2.1 introduces the data. Section 

2.2 discusses the methodology behind the new inflation uncertainty and disagreement 

measures for Treasury auction participants. Section 2.3 presents the link between our 

new measures and the inflation rate as compared to survey-based measures. In the 

last sub-section, we discuss the pros and cons of old and new methodologies and we 

provide our assessment regarding the shortcomings of our auction implied measures. 

2.1 Data  

The Turkish Treasury (Treasury) issues bonds with different types and maturity 

structures on a monthly basis through Treasury auctions6. Nominal bonds and 

inflation indexed bonds constitute the major part of the government debt profile of 

the Treasury. A nominal bond guarantees a fixed nominal rate of return to its investor 

if it is held until maturity. On the other hand, an inflation indexed bond guarantees a 

fixed real rate of return to its investor. The real coupon rate is fixed throughout the 

life of the bond and announced prior to auctions. Putting it differently, inflation 

indexed bonds provide protection against adverse developments in future inflation 

(Güler et al., 2015).  

                                                 
6 The Treasury auction process in Turkey is summarized in Appendix 1. 
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The left panel of Figure 1 illustrates the structure of TL denominated Turkish 

government debt stock with maturity in the five to ten years range. As seen, the share 

of inflation indexed bonds and the fixed coupon bonds has been increasing steadily 

since the first quarter of 2009, and the share of inflation indexed and fixed coupon 

bonds has climbed to the level of nearly 83%, whereas the share of floating rate notes 

decreases smoothly. However, there exists a relative illiquidity problem of inflation 

indexed bonds in the secondary bond market as compared to fixed coupon bonds. To 

depict this, we construct a relative liquidity variable of turnover rates with the use of 

the secondary market transaction volume and stock value of all inflation indexed 

bonds and fixed coupon bonds, respectively. We calculate turnover rates for both 

types of bonds by taking the ratio of the daily nominal amount of secondary market 

transactions to the nominal stock value of fixed coupon bonds and linkers 

respectively.  

We depict the turnover rates in the right panel of Figure 1, and, as seen, inflation 

indexed bonds are relatively illiquid as compared to fixed coupon bonds, with some 

convergence in the need for protection against erosion due to inflation. In our 

proposed methodology that is used for constructing new proxies for inflation 

uncertainty and disagreement, we argue that there would be no need for the concern 

regarding this relative liquidity differential. Moreover, we also depict the cross-

country comparative structure of bond market liquidity in Appendix Figure 1. Due to 

the unavailability of turnover rates for the distinction of nominal and inflation 

indexed bonds for other countries, we employ the overall secondary bond market 

turnover rates. As seen in Appendix Figure 1, the secondary government bond 

market of Turkish fixed coupon bonds is relatively close to the overall bond market 

liquidity of developed countries, whereas the inflation indexed bond market reflects 

the relative liquidity crunch.        
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Fig. 1 TL Debt Profile and Relative Liquidity of Fixed Coupon Bonds and 

Inflation Indexed Bonds Source: CBRT 

In this section, we focus on the micro data of Treasury auctions for inflation indexed 

and fixed coupon bonds with the same maturity, solely five and ten years, in order to 

construct new measures for inflation uncertainty and disagreement. The first inflation 

indexed bond was issued in February 2007 with the maturity of five years, and the 

Treasury carried out inflation indexed bond auctions on a quarterly basis until 2010. 

Then, starting with 2010, the Treasury started to issue inflation indexed bonds with a 

maturity of ten years. If both inflation indexed bonds and fixed coupon bonds with 

the same maturity are issued in the same auction calendar (same month), their 

auction data are taken into the analysis. Within the sample period that covers 

February 2007 to May 2015, we observe 39 auction calendars in which both types of 

bonds were issued with similar maturity (Appendix 2). We employ multi-price 

auction bids submitted by participants. Each multi-price auction bid consists of 

nominal amount and the price level, and the successful bidders buy the securities at 

their own bid prices. When the auction participants profile for both types of bonds is 

analyzed, it turns out to be that nearly 95% of bids are submitted by primary dealer 

banks. As of 2015, we have 13 primary dealer banks in the Turkish banking system. 

The number of bids submitted to multi-price auctions for inflation indexed and fixed 

coupon bonds, and their corresponding total amounts of submitted bids are depicted 

in Figure 2 and Figure 3 respectively. 

 

The left panel represents the Turkish lira (TL) denominated debt profile of the Turkish Government for the maturity range of 5 

and 10 years. Levels are in billion TL. Floating Rate notes have the coupon structure linked to the weighted average of 

realized interest rates of auctions for fixed coupon bonds within the last 6 months up to a maturity of 2 years. CPI indexed 

bonds reflects the inflation indexed bonds. Fixed coupon bonds (fixed rate) represent nominal bonds with fixed coupon 

bonds. The right panel depicts the turnover rates of fixed coupon and inflation indexed bonds respectively. Turnover rates 

are calculated by taking the ratio of the weekly nominal amount of secondary market transactions to the nominal stock 

value of fixed coupon bonds and inflation indexed bonds respectively. Figures are in percentage points and 1 in the y-axis 

means 1 percentage point.
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Fig. 2 Number of Bids Submitted to Treasury Auctions Source: CBRT 

As seen in Figure 2, the average number of bids submitted for fixed coupon bonds 

and inflation indexed bonds are 106 and 78 respectively. We have been observing a 

slightly downward trend in the number of bids for linkers since the spike experienced 

in the first ten-year issue for the linker in 2010. The total amount of submitted bids 

for inflation indexed bonds has a trend of around 3 billion TL and has been higher 

than the total amount of bids submitted for fixed coupon bonds, which has an 

average amount of 2 billion TL. On average, we observe that the Treasury prefers to 

sell 1.2 billion and 1 billion TL inflation indexed and fixed coupon bonds 

respectively in priced auctions, excluding non-competitive sales to primary dealer 

banks and public institutions (Figure 3). 

 
Fig. 3 Amount of Bids Submitted and Sold in Treasury Auctions (million TL) Source: CBRT 

Depicts the number of bids submitted to Treasury auctions for fixed and inflation indexed bonds with the same maturity and 

issued in the same auction calendar (same month). Dashed lines reflect historical averages. Blue and red bars represent 

auctions with maturities of  5 and 10 years respectively. 

Fixed Coupon Bond Auctions Inflation Indexed Bond Auctions

Depicts the amount of  bids submitted to Treasury auctions for fixed and inflation indexed bonds with the same maturity and 

issued in the same auction calendar (same month). Dashed lines reflect historical averages. Blue and red bars represent 

auctions with maturities of  5 and 10 years respectively. Values are in million Turkish liras.

Inflation Indexed Bond AuctionsFixed Coupon Bond Auctions
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We calculate the corresponding compound interest rate for each bid with the use of 

the standard bond calculation method. The compound interest rates for fixed coupon 

and inflation indexed bonds refer to the nominal and real interest rates, respectively. 

We might obtain auction implied long-term inflation compensation of overall auction 

participants with the use of the amount of weighted average interest rate of each 

auction for the two types of bonds. To this end, we weight each compound interest 

rate derived from individual bids with their corresponding nominal amount (the left 

panel of Figure 4). The auction implied inflation compensation derived from 

Treasury auctions is calculated with the use of the following equation: 

 𝐼𝑛𝑓𝐶𝑜𝑚𝑝𝑡 = ((1 + 𝐹𝑖𝑥𝑒𝑑 𝐶𝑜𝑢𝑝𝑜𝑛 𝐴𝑢𝑐𝑡𝑖𝑜𝑛 𝑅𝑎𝑡𝑒𝑡)/(1 + 𝐶𝑃𝐼 𝐼𝑛𝑑𝑒𝑥𝑒𝑑 𝐴𝑢𝑐𝑡𝑖𝑜𝑛 𝑅𝑎𝑡𝑒𝑡)) − 1(1) 

The above equation results in long-term inflation compensation rather than inflation 

expectations, since the nominal interest rate and real rate also consist of the liquidity 

premiums for holding nominal and inflation indexed bonds, respectively. As we 

depict in Figure 1, there exists a relative illiquidity problem of inflation indexed 

bonds in the secondary bond market as compared to fixed coupon bonds in Turkey. 

Thus, the difference between the auction implied nominal and real rates also includes 

the excess liquidity premium demanded by the investor for inflation indexed bonds 

over nominal bonds. The CBRT also conducts monthly surveys in order to gather the 

expectations of different types of entities about a wide range of economic indicators. 

The 12- and 24-month-ahead inflation expectations, which are accepted as the main 

inflation expectation figures for Turkey by market participants, are obtained through 

those surveys (the right panel of Figure 4). Auction implied inflation compensation 

obtained through Equation 1 is also added to the right and left panels of Figure 4. As 

seen, the auction implied inflation compensation historically remains close to the 

level of 6% until the last quarter of 2013 (historical average 6.21%) and below the 

level of 24-month-ahead inflation expectations (right panel) as expected, due to the 

longer term issues in linkers (five or ten years). Furthermore, we observe a pick-up in 

implied inflation compensation nearly to the level of 12-month-ahead inflation 

expectations, especially due to the lagged effects of upward exchange rate 

movements experienced during the last quarter of 2013. The increase in the 

investors’ demand on linkers to protect them against possible inflation loss is thought 

to be effective in this upward movement of auction implied inflation compensation. 
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Fig. 4 Auction Implied and Survey-Based Inflation Compensation Source: CBRT 

2.2 Methodology 

We base our methodology on the difference between the auction implied nominal 

and real rates of each entity participating in Treasury auctions for both fixed coupon 

and inflation indexed bonds within the same auction calendar. We might decompose 

real interest rate and nominal yield by following Güler et al. (2015): 

𝑟𝑒𝑎𝑙 𝑟𝑎𝑡𝑒𝑖𝑡 = 𝐸(𝑟𝑟𝑖𝑡) + 𝑟𝑟𝑖𝑡
𝑝𝑟𝑒𝑚

+ 𝑙𝑖𝑞𝑝𝑟𝑒𝑖𝑡
𝑙𝑖𝑛𝑘𝑒𝑟      (2) 

where 𝐸(𝑟𝑟𝑖𝑡), 𝑟𝑟𝑖𝑡
𝑝𝑟𝑒𝑚

 and 𝑙𝑖𝑞𝑝𝑟𝑒𝑖𝑡
𝑙𝑖𝑛𝑘𝑒𝑟 refer to expected real interest rate, real rate 

uncertainty premium associated with the expected real rate, and the liquidity 

premium for holding inflation indexed bonds at time t, respectively. The i refers to 

the auction participant bank. As Güler et al. (2015) highlight, the real rate uncertainty 

premium reflects the premium requested by the bond holder for bearing the risks 

associated with the level of future realized real rate. Since we employ the same 

entity’s real rates and nominal rates derived from the entity’s submitted bids to 

auctions for inflation indexed and fixed coupon bonds with the same maturity and 

within the same auction calendar (month), we argue that the respective bank 

associates the same 𝐸(𝑟𝑟𝑡) and  𝑟𝑟𝑡
𝑝𝑟𝑒𝑚

 in their pricing of bids for nominal bonds: 

𝑛𝑜𝑚𝑖𝑛𝑎𝑙 𝑟𝑎𝑡𝑒𝑖𝑡 = 𝐸(𝑟𝑟𝑖𝑡) + 𝑟𝑟𝑖𝑡
𝑝𝑟𝑒𝑚

+ 𝐸𝑖𝑡(𝜋) + 𝜋𝑖𝑡
𝑝𝑟𝑒𝑚

+ 𝑙𝑖𝑞𝑝𝑟𝑒𝑡
𝑛𝑜𝑚𝑖𝑛𝑎𝑙      (3) 

where 𝐸𝑖𝑡(𝜋), 𝜋𝑖𝑡
𝑝𝑟𝑒𝑚

 and 𝑙𝑖𝑞𝑝𝑟𝑒𝑡
𝑛𝑜𝑚𝑖𝑛𝑎𝑙 refer to the expected long-term inflation 

rate, the inflation uncertainty premium associated with the expected inflation rate and 

the liquidity premium for holding nominal bonds at time t, respectively. The  i refers 

to the auction participant bank. The inflation risk premium denotes the premium 

The left panel depicts the auction implied  nominal and real rates derived from Treasury auctions fixed and inflation indexed bonds with the same 

maturity and issued in the same auction calendar (same month).  The blue line refers to the auction implied inflation compensation and is derived from 

Treasury auctions and calculated with the use of Equation (1). Dashed lines reflect the historical average of auction implied inflation compensations.  

Equation (1) results in long-term inflation compensation rather than inflation expectations, since the nominal interest rate and real rate also consist of 

different liquidity premiums for holding nominal and inflation indexed bonds, respectively.  Thus, the difference between the auction implied nominal 

and real rates also includes the excess liquidity premium demanded by the investor for inflation indexed bonds over nominal bonds.  The right panel 

depicts the 12- and 24-month-ahead inflation expectations derived from CBRT surveys and auction implied inflation compensations. Values are in 
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demanded by the investor for the probability of having future realized inflation 

higher than his current expectation. 

Now, we might define the entity i’s inflation compensation by taking the difference 

between nominal and real rates: 

𝐼𝑛𝑓𝐶𝑜𝑚𝑝𝑖𝑡 = 𝑛𝑜𝑚𝑖𝑛𝑎𝑙 𝑟𝑎𝑡𝑒𝑖𝑡 − 𝑟𝑒𝑎𝑙 𝑟𝑎𝑡𝑒𝑖𝑡          (4) 

Inserting equations (2) and (3) into (4) results in the following: 

𝐼𝑛𝑓𝐶𝑜𝑚𝑝𝑖𝑡 = 𝐸𝑖𝑡(𝜋) + 𝜋𝑖𝑡
𝑝𝑟𝑒𝑚

+ (𝑙𝑖𝑞𝑝𝑟𝑒𝑡
𝑛𝑜𝑚𝑖𝑛𝑎𝑙 − 𝑙𝑖𝑞𝑝𝑟𝑒𝑖𝑡

𝑙𝑖𝑛𝑘𝑒𝑟)   (5) 

Equation (5) implies that the inflation compensation of entity (primary dealer bank) i 

includes the expected inflation rate for the specified maturity of auctioned bonds, the 

inflation risk premium and the relative liquidity premium of nominal bonds over 

inflation indexed bonds. Since the inflation indexed bonds are relatively illiquid as 

compared to fixed coupon bonds in Turkey, we might expect a negative sign for the 

relative liquidity premium term in Equation (5).  

To construct new measures for inflation disagreement and uncertainty, we propose 

three distinct auction implied inflation compensation measures, which we call 

Maxieit, Minieit, and Avieit (Figure 5). These variables and their respective 

calculation methods with the use of maximum, minimum and amount weighted 

average compound interest rates of individual bids submitted by each PD bank for 

fixed coupon and inflation indexed bonds are as follows: 

Maxieit: This variable reflects the upper bound of inflation compensation for each PD 

bank and is obtained through the following equation with the use of the maximum 

interest rate of bids submitted to fixed coupon bond auctions and minimum interest 

rate of bids submitted to inflation indexed bond auctions by the same individual PD 

bank i. 

 Maxieit = ((1 + max
j
(Fixed Bid Rateijt) /(1 +min

j
(Inflation Indexed Bid Rateijt))) − 1 (6) 

Minieit: This variable reflects the lower bound of inflation compensation of each PD 

bank and is obtained through the following equation with the use of the minimum 

interest rate of bids submitted to fixed coupon bond auctions and the maximum 

interest rate of bids submitted to inflation indexed bond auctions by the same 

individual PD bank i. 

 Minieit = ((1 +min
j
(Fixed Bid Rateijt) /(1 + max

j
(Inflation Indexed Bid Rateijt))) − 1 (7) 

Avieit: This variable reflects the amount of weighted average inflation compensation 

of each individual PD bank and is calculated through the following equation with the 

use of the nominal amount of weighted average interest rate of all bids submitted to 
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This chart summarizes the  methodology behind the newly proposed auction implied inflation compensation 

measures for the representative bank i. Maxie_it reflects the upper bound of inflation compensation for each PD 

bank and is obtained through the following equation with the use of maximum interest rate of bids submitted to 

fixed coupon bond auction and minimum interest rate of bids submitted to inflation indexed bond auction by 

the same individual PD bank i.  Minie_it reflects the lower bound of inflation compensation of each PD bank and 

is obtained through the following equation with the use of minimum interest rate of bids submitted to fixed 

coupon bond auction and maximum interest rate of bids submitted to inflation indexed bond auction by the 

same individual PD bank i. Avie_it This variable reflects the amount weighted average inflation compensation of 

each individual PD bank and is calculated through the following equation with the use of nominal amount 

weighted average interest rate of all  bids submitted to fixed coupon bond auction and nominal amount weighted 

average interest rate of all  bids submitted to inflation indexed bond auction by the same individual PD bank i.

Maximum Rate

Minimum Rate

Maximum Rate

Minimum Rate

Compound 

Interest Rates of 

Submitted Bids

Fixed 

Coupon 

Bond

Inflation 

Indexed 

Bond

Submitted Bids

Amount Weighted Rate

Amount Weighted Rate

𝐴𝑣𝑖𝑒𝑖𝑡  

fixed coupon bond auctions and the nominal amount of weighted average interest 

rate of all bids submitted to inflation indexed bond auctions by the same individual 

PD bank. 

Avieit = ((1 +
∑ (Nomijt×Fixed Bid Rateijt)
n
j=1

∑ Nomijt
n
j=1

)/(1 +
∑ (Nomijt×Inflation Indexed Bid Rateijt)
m
j=1

∑ Nomijt
m
j=1

)) − 1 (8) 

Aviet: This variable reflects the amount of weighted average inflation compensation 

of the overall market and is calculated with the use of the nominal amount of 

weighted average interest rates of all bids submitted to fixed coupon bond auctions 

and the nominal amount of weighted average interest rates of all bids submitted to 

inflation indexed bond auctions without considering the names of Treasury auction 

participants.  

Here “i” reflects each individual bank, “t” represents the month of auction, “j” 

represents different bids submitted by the same bank to the same auction, Nom 

reflects the nominal amount of each respective bid, “Fixed Bid Rate” represents the 

interest rate of the bid submitted to a fixed coupon bond auction, and “Inflation 

Indexed Bid Rate” represents the interest rate of the bid submitted to an inflation 

indexed bond auction. Figure 5 summarizes the methodology of the calculation of the 

newly proposed auction implied input variables. 

Fig. 5. Calculation Methodology of 𝐌𝐚𝐱𝐢𝐞𝐢𝐭, 𝐌𝐢𝐧𝐢𝐞𝐢𝐭 and 𝐀𝐯𝐢𝐞𝐢𝐭 for Bank i at time t. 
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We calculate three distinct auction implied inflation compensation measures: 

𝐌𝐚𝐱𝐢𝐞𝐢𝐭, 𝐌𝐢𝐧𝐢𝐞𝐢𝐭, and 𝐀𝐯𝐢𝐞𝐢𝐭, of each primary dealer bank participating in Treasury 

auctions for both inflation indexed and fixed coupon bonds within the same auction 

calendar. Moreover, we pool them in one sample for each auction calendar and 

depict the evolution of the distribution (frequency distributions) of our new input 

variables reflecting the inflation compensation of a Treasury auction participant for 

the auctions held between February 2007 and May 2015 (Figure 6). As seen, the 

dispersion of inflation compensation has been decreasing, with some short-term 

spikes in kurtosis of distribution. Moreover, especially in times of global and 

domestic turmoil, we observe fatter tails. We might attribute fatter tails during 

August 2007, February 2008 and August 2009 to the global financial crisis, during 

January 2012 to the European debt crisis and during May-June 2013 to FED tapering. 

Lastly, we observe a fatter right tail during January 2014, possibly due to domestic 

political disputes as a result of rumors of corruption in the Turkish Government.  

  

Fig. 6 Dispersion of Auction Implied Inflation Compensation of Treasury Auction Participants 

(percent) Source: CBRT 

Moreover, we depict the statistical properties of the distribution of auction implied 

input variables (Figure 7). The level of kurtosis is consistently above the level of 3, 

and skewness has been above the 0 since the FED tapering, implying the non-

normality of the expectations. On the other hand, we observe downward trend in the 

Depicts the dispersion of our auction implied inflation compensations (Maxie, Minie and Avie) of auction participants. 

The graph is in 3-dimensional format and reflects the histogram of inflation compensations for each auction calendar. 

The x- axis refers to the inflation compensation in percentage points, the z-axis represents the frequency of 

observations in numbers and the y-axis depicts the auction dates. 
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standard deviation of expectations up to the second quarter of 2013, then afterwards, 

we witness upward movements as parallel to the trends in kurtosis and skewness. 

 

Fig. 7 Statistical Properties of Distribution Functions of Auction Implied Inflation Compensation 

Source: CBRT, Author 

The new measures for overall inflation uncertainty and disagreement for the market 

are obtained by means of the above-mentioned novel input variables with the 

following methodologies: 

New Inflation Uncertainty Measure: The new inflation uncertainty measure 

defined as intrabank (within) variation in expected future inflation is calculated with 

the use of Maxieit and Minieit input variables of each Treasury auction participant 

PD bank. Equation (9) reflects the average difference (percentage points) between 

the upper and lower bound of auction implied inflation compensation of all PD banks 

in the same auction calendar t (upper left panel of Figure 8): 

InfUncMt = average(Maxieit −Minieit)       (9) 

New Inflation Disagreement Measures: The new disagreement measures defined 

as interbank (between) variation in expected future inflation are calculated with the 

use of input variables Avieit and Aviet figures of each Treasury auction participant 

PD bank. Equation (11) reflects the average distance (percentage points) of all 

participant PD banks’ amount of weighted inflation expectations from the overall 

auction implied market inflation (upper right panel of Figure 8), Equation (12) 

represents the dispersion of Avieit input variables of all participant PD banks in the 

same auction calendar (t) (lower left panel of Figure 8): 

The figure depicts the statistical properties of the distribution of auction implied 

input variables, reflecting the inflation compensation of auction participants. The 

auction implied inflation compensation refers to the Maxie, Minie and Avie of 

auction participants. The dates in the x-axis refer to the auction dates. Values are 

in percentage points and 4 observations is the moving average. 
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The figures depict the auction implied long term inflation uncertainty and disagreement measures.  The upper left graph represents the inflation uncertainty 

measures calculated with the use of the Maxie_it and Minie_it input variables of each Treasury auction participant PD bank and reflects the average 

difference (percentage points) between the upper and lower bound of the auction implied inflation compensations of all PD banks in the same auction 

calendar (Equation 9). The upper right graph  reflects the new disagreement, which is calculated with the use of the input variables Avie_it and Avie_t figures 

of each Treasury auction participant PD bank and represents the average distance (percentage points) of all participant PD banks’ amount of weighted 

inflation expectations from the overall auction implied market inflation (Equation 10).  The lower left panel represents  the inflation disagreement measure, 

which represents the dispersion of Avie_it input variables of all participant PD bank in the same auction calendar  (Equation 11). The lower right panel 

reflects the interpercentiles range of whole distribution, including bank level Maxie_it, Minie_it, and Avie_it auction implied inflation compensation 
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InfDisM1t =
∑ absolute(Avieit−(Aviet))
Nt
i=1

Nt
         (10) 

InfDisM2t = sdt. dev(Avieit)                        (11) 

Moreover, we might also propose additional measures by taking the inter-percentile 

range of the whole distribution, including bank level Maxieit, Minieit, and Avieit 

auction implied inflation compensation measures for each auction calendar (lower 

right panel of Figure 8). As Pfajfar and Zakelj (2012) highlight, inter-percentile 

ranges of distribution of expectations provide information about both uncertainty and 

disagreement and are less sensitive to outliers in the tails of the distribution 

compared to the cross-sectional standard deviation of expectations. Similarly, Wallis 

(2004, 2005) provides explicit evidence that the variance of the aggregate 

distribution might be split into the average individual uncertainty and disagreement 

of point estimates. 

Fig. 8 Inflation Uncertainty and Disagreement Measures from Treasury Auctions Source: Author 

As we discuss in Section 2.1, there exists a relative illiquidity problem of inflation 

indexed bonds in the Turkish secondary bond market as compared to fixed coupon 
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bonds. One can argue that auction implied inflation figures also include excess 

liquidity premiums for inflation indexed bonds over fixed coupon bonds. However, 

we take the differences of our auction implied input variables, Maxieit, Minieit and 

Avieit, all of which include the same excess liquidity premiums (difference between 

liquidity premiums requested for fixed coupon and inflation indexed bonds).   

Inserting Equation (5) into Equation (9) instead of Maxieit and Minieit, respectively, 

results in the following; 

InfUncMt = average(Eit
max(π) + πit

maxprem
− (Eit

min(π) + πit
minprem

))     (13) 

We argue that the respective banks associate the same relative liquidity premiums of 

nominal bonds over inflation indexed bonds in their pricing of bids. Thus, the term 

(liqpret
nominal − liqpreit

linker) disappears in Equation (13) and the resulting measure 

reflects the average long-term inflation uncertainty of auction participants. The same 

argument is also valid for Equations (10) and (11); they reflect the average long-term 

inflation disagreement of Treasury auction participants. Thus, with our proposed 

methodology, we eliminate the necessity of calculating the so-called excess liquidity 

premium, and do not have to be concerned about this problem.  

In order to associate our new measures with both domestic and global developments, 

we illustrate our auction implied measures for disagreement and uncertainty with the 

variation in exchange rate by also highlighting global and domestic turmoil periods 

in Figure 9. Moreover, we argue that the exchange rate movements are thought to be 

influential on domestic price developments, and a depreciation in exchange rate 

(positive change in USD/TRY) might result in less incentive for producers to cut 

costs due to the improvement in their competitiveness without any effort (cost-push 

inflation), and also an increase in domestic aggregate demand (demand-pull 

inflation). The left panel indicates that the new measures have been demonstrating 

parallel movements with the change in exchange rate. In particular, the sharp 

movements in the exchange rate during the turmoil periods seem to have led to 

severe parallel movements in our new measures. Hence, this shows that external 

common shocks strongly affect both of these series, like many other financial 

variables. Another important point is that the auction implied within variation 

(inflation uncertainty) exhibits a more volatile pattern as compared to between 

variations (inflation disagreement) during our sample period (left panel of Figure 8).   

We also attempt to examine this parallel movement from a statistical perspective by 

computing moving correlations among our new measures and changes in domestic 

currency respectively (right panel of Figure 9). The correlation coefficient of auction 

implied inflation disagreement (between variation) measures is seen to be higher than 

the one for inflation uncertainty (within variation) for all moving windows. Although 
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The left panel depicts the auction implied long-term inflation uncertainty and disagreement measures, together with the periods of global and 

domestic turmoil.  The auction implied inflation uncertainty measure reflects the average difference (percentage points) between the upper and 

lower bound of the auction implied inflation compensations of all PD banks in the same auction calendar (Equation 9). The auction implied inflation 

disagreement reflects the average distance (percentage points) of all participant PD banks’ amount of weighted inflation expectations from the 

overall auction implied market inflation (Equation 10).  The right panel depicts the moving correlations among our new measures and changes in 

domestic currency respectively. The dates on the x-axis in the right panel reflect the start date of the sample period during which  moving 

correlations are calculated. The auction dates are taken as reference dates to calculate the change in the exchange rate.

Auction Implied Inflation Uncertainty (percent)
Moving Correlations  of Auction Implied Measures

and ∆ in USD/TRY (percent)
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the correlation does not imply causality across indicators, we might say that the 

strength of relationship among our new measures and currency rate is relatively 

strong. 

Fig. 9 Inflation Uncertainty and Disagreement Measures with Change in USD/TRY Source: CBRT 

2.3 The Link between Inflation and Inflation Uncertainty/Disagreement  

The interaction between inflation and inflation uncertainty or disagreement has been 

among the most frequently discussed issues in the literature, especially since 

Friedman’s Nobel Lecture (1977), in which he emphasized that higher inflation rates 

are associated with higher inflation uncertainty. Similarly, Ball (1992) argues that 

inflation uncertainty would increase at higher rates of inflation, due to uncertainty 

regarding the future course of monetary policy. Golob (1994) claims that uncertainty 

regarding the timing of policy actions against an inflationary environment contribute 

to the positive relationship between inflation and inflation uncertainty. Moreover, 

Holland (1993) highlights the speed of transmission of monetary policy actions to 

inflation rates and emphasizes that the complexity of predicting the magnitude of 

monetary policy on price levels creates inflation uncertainty. Similarly, Mishkin 

(2008) stresses that the inflation expectations of economic agents are crucial factors 

in determining the actual path of inflation, and emphasizes that the monetary policy 

under a credible commitment to a specific target for the inflation rate provides a 

strong anchor for long-run inflation expectations. On the other hand, Cukierman and 

Meltzer (1986) propose an opposite relationship between inflation and inflation 

uncertainty, and claim that monetary policy authorities have more incentive to cause 
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surprise inflation within an increased uncertainty environment in order to curb the 

unemployment rate.  

Recent studies also focus on the optimal monetary policy design that leads to lower 

variability in inflation expectations. To this end, Pfajfar and Zakelj (2011, 2012) 

provide evidence for the Friedman and Ball arguments, and analyze the impact of 

monetary policy design on the formation of inflation expectations. More precisely, 

they focus on the relationship between monetary policy framework and inflation 

uncertainty, and try to work out which of the policy environments, namely, inflation 

targeting and inflation forecast targeting, provides a more stable inflation rate and 

minimizes inflation uncertainty. Within an experimental environment, they conclude 

that certain monetary policy regimes like inflation targeting produce lower inflation 

uncertainty. In another paper, Capistran and Ramos-Francia (2010) analyze the effect 

of monetary policy framework on inflation disagreement of professional forecasters 

with the use of a panel data set of 25 countries, and conclude, similarly to Pfajfar and 

Zakelj (2012), that countries which adopted inflation targeting regimes experienced 

lower dispersion of long-run inflation expectations. Thus, the literature provides clear 

rationale for policy makers to deal with inflation uncertainty and to obtain reliable 

measure/s as proxy for variability in inflation expectations.  

In this section, we intend to compare the relative strength of our proposed measures 

to the survey-based uncertainty/disagreement measures commonly used in the 

literature. However, our auction implied measures are obtained for the auction 

calendars (months), in which the Treasury issues both inflation indexed bonds and 

fixed coupon bonds with the same maturity. Thus, we observe just 39 auction 

calendars that satisfy this rule, and our sample is limited as regards extensive time 

series analysis.   

To compare the relative strength of auction implied figures, (1) following Pfajfar and 

Zakelj (2012), and D’Amico and Orphanides (2008), we compare pairwise 

correlation coefficients between the implied survey-based inflation uncertainty and 

disagreement measures of Treasury auctions with the level and standard deviation of 

the actual inflation rate. We intend to provide an assessment of the forecasting ability 

of our auction implied measures for the level and volatility of the inflation rate, as 

compared to the survey-based measures.  (2) We conduct the bivariate Granger 

causality test in order to evaluate the link between the inflation rate and our auction 

implied inflation uncertainty and disagreement measures, together with survey-based 

measures, and to test the Friedman-Ball and Cukierman-Meltzer hypotheses with 

regard to the inflation rate and our auction implied and survey-based measures, 

respectively.  
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Table 1 presents the pairwise correlations. Auction implied and survey-based 

inflation uncertainty/disagreement measures are significantly and positively 

correlated with each other. Since we observe a correlation coefficient very close to 

unity between InfDisM1t and InfDisM2t, they are nearly identical disagreement 

measures. Moreover, the correlation analysis implies that auction implied uncertainty 

(InfUncMt) and disagreement measures (InfDisM1&2t) are modestly correlated by 

having correlation coefficients slightly above 0.50. As for the inter-percentile ranges, 

we observe the highest positive correlation between auction implied uncertainty and 

𝐼𝑃𝑅%75−%25𝑡 (interquartile range) with the correlation coefficient close to 0.70. The 

same structure is also valid for auction implied disagreement measures. 

This outcome supports Pfajfar and Zakelj (2012) that inter-percentile ranges of the 

distribution of expectations provide information about both uncertainty and 

disagreement. As for the standard deviation of actual inflation rate (𝑠𝑡𝑑𝑒𝑣𝜋𝑡+1), we 

observe a positive correlation for both auction implied and survey-based inflation 

uncertainty/disagreement measures, with, however, slightly higher correlation 

coefficients for survey-based inflation disagreement measures (𝑠𝑡𝑑𝑒𝑣𝐸(𝜋)12𝑀
𝑡
 and 

𝑠𝑡𝑑𝑒𝑣𝐸(𝜋)24𝑀
𝑡
). On the other hand, interestingly, we observe significant and negative 

correlation coefficients between auction implied uncertainty/disagreement measures 

and actual inflation rate (𝜋𝑡+1) as parallel to the outcome of the Pfajfar and Zakelj 

(2012) correlation analysis, whereas we have positive but insignificant correlation 

coefficients between survey-based disagreement measures (𝑠𝑡𝑑𝑒𝑣𝐸(𝜋)12𝑀
𝑡
 and 

𝑠𝑡𝑑𝑒𝑣𝐸(𝜋)24𝑀
𝑡
) and the inflation rate (𝜋𝑡+1). 
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 Table 1. Pairwise Correlations of Auction Implied and Survey Based Inflation Uncertainty Measures with Inflation Rate 
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For the second analysis, we estimate bivariate VAR models with the inflation rate 

and our proposed auction implied and survey-based inflation 

uncertainty/disagreement measures respectively. Then, we conduct the Granger 

causality test in order to evaluate the link between inflation and inflation 

uncertainty/disagreement measures. We present the test statistics of the Granger 

causality tests for Turkey in Table 2. The first column reports test results for the null 

hypothesis that inflation does not Granger cause inflation uncertainty or 

disagreement, while the second column reflects the test statistics of the analysis with 

the null hypothesis that inflation uncertainty or disagreement does not Granger cause 

inflation. For each inflation uncertainty or disagreement measure, we implement the 

Granger causality test for 1, 2 and 4 lags respectively. The positive (negative) sign in 

parentheses next to the Wald test statistics represents the sum of the significant 

coefficients of lagged explanatory variable in bivariate VAR model as positive 

(negative).  

Table 2 reflects that Granger causality appears to hold for each direction for auction 

implied inflation uncertainty and disagreement measures, while inflation Granger-

causes the survey-based inflation disagreement, reflected as standard deviations of 

12-month-ahead inflation expectations. But for the other direction, we fail to reject 

the null hypothesis that survey-based inflation disagreement for 12-month-ahead 

inflation expectations Granger causes the inflation rate for the lag lengths 1 and 2, 

respectively. Moreover, neither inflation nor the dispersion of the 24-month-ahead 

inflation expectations Granger causes the other, according to test results. We just 

slightly reject the null hypothesis in the second column for the lag length 4 for the 12 

and 24 months’ survey-based inflation disagreement measures.      

The relative strength of the Granger causality in both directions for auction implied 

figures as compared to survey-based measures might be attributed to the participant 

profile of Treasury auctions, which resembles professional surveys.  
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Table 2. Granger Causality Wald Test for Inflation Uncertainty/Disagreement and Inflation Rate 

On the other hand, we find that increased inflation lowers the inflation uncertainty or 

disagreement for both auction implied and survey-based measures (negative 

coefficients in parentheses in the first column). This outcome is opposite to the 

Friedman-Ball argument stating that higher inflation rate leads to higher variability in 

inflation expectations. However, there exist other theories that postulate a negative 

association between inflation rate and inflation uncertainty. Pourgerami and Maskus 

(1987) suggest that a rise in inflation may result in economic agents investing in 

more resources to improve their inflation forecasting in order to protect themselves 

from the adverse effects of higher inflation, and thus may lead to lower inflation 

uncertainty. Moreover, Ungar and Zilberfarb (1993) provide a formal explanation for 

this outcome within the theoretical modeling framework and highlight that an 

increase in the allocation of resources to eliminate inflation uncertainty exists during 

high inflation periods. The Pourgerami and Maskus hypothesis is consistent with our 

Treasury auctions participant profile, since the primary dealer banks participating in 

auctions are professionals regularly carrying out economic analysis for both domestic 
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and global developments, in order to improve their forecasting ability and to increase 

their profits.  

The Granger causality test from inflation uncertainty/disagreement to inflation 

(second column in Table 2) reveals mixed results that increased auction implied 

uncertainty and disagreement raises inflation, which supports Cukierman and 

Meltzer’s argument, while increase in auction implied interpercentile ranges and the 

dispersion of 12- and 24-month-ahead inflation expectations lowers inflation in line 

with the Holland “Stabilizing Fed hypothesis” (1995). Holland (1995) attributes this 

negative association from inflation uncertainty to the inflation rate to the stabilization 

motives of monetary authorities, and argues that central banks tend to reduce money 

supply in order to eliminate the welfare cost of inflation uncertainty for economic 

agents, especially during periods of high inflation. Moreover, the negative 

association might also be evaluated with regard to the institutional design of 

monetary policy and the credibility of CBRT. The CBRT has adopted an inflation 

targeting regime since 2006 and has remarkably improved its policy framework in a 

more flexible manner to attain both price and financial stability in Turkey since the 

global financial crisis. As support for this argument, Pfajfar and Zakelj (2012) 

highlight that a monetary policy environment based on an inflation targeting regime 

results in lower variability in inflation expectations. Moreover, Grier and Perry 

(1998) argue that countries with more independent central banks react to increased 

inflation to eliminate the real costs of uncertainty. Thus we might argue that 

economic agents in an increased inflation environment in Turkey expect the 

independent and flexible CBRT to take the necessary steps to eliminate the real cost 

of inflation. Keskek and Orhan (2010) provide strong empirical support for the 

“Stabilizing Fed hypothesis” in Turkey and highlight that monetary policy focused 

on inflation targeting has the control to diminish inflation persistence and reduce 

uncertainty. Moreover, Thornton (2007), in his cross-country study of 12 emerging 

market economies, provides empirical evidence that higher variability in inflation 

expectations leads to a lower inflation rate in Mexico, Colombia and Turkey. 

2.4 The pros and cons of old and new methodologies 

The inclusion of uncertainty measures in economic models highlights two main 

points. First is the question of which measure to use in the analysis of uncertainty and 

disagreement variables. The second point is deriving accurate measurements of the 

public’s expectations in order to reach true results through the economic analysis. 

Various measures of inflation uncertainty or disagreement are employed in the 

literature. However, each of them has its own benefits and shortcomings. We 

summarize the advantages and disadvantages attached to the old and our new auction 

implied methodology in Table 3, respectively.  
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First, the volatility of past inflation rates has been widely used as a measure of 

uncertainty or disagreement. Even if it is easy to calculate, the standard deviation of 

historical observations does not reflect uncertainty. Moreover, uncertainty and 

disagreement are mainly related to the future course of inflation, and statistical 

measures based on past information do not take expectations into account.  

Second, the survey-based measures rely on expectations rather than past information, 

and provide more regular and high frequency observations of inflation expectations. 

However, surveys usually provide only point forecasts and do not request 

respondents’ degree of confidence attached to their point expectations, thus enabling 

only the disagreement measures to be calculated. Another important disadvantage of 

the survey-based measures, as highlighted by Croushore (1993), and Giorsani and 

Söderlind (2003), is the lack of complete information about the survey respondents 

with regard to the survey questions. Furthermore, since there is no accountability for 

the predictions, forecasters may simply give irrelevant or biased answers due to, for 

example, their strategic considerations (Laster et al., 1999).  

Third, market-based measures derived from market prices of financial instruments 

linked to relevant data provide high frequency observations and rely on expectations. 

A well-known market-based measure for inflation outlook is the breakeven inflation 

rate, calculated as the spread between the yields of fixed coupon and inflation index 

bonds. However, the market-based uncertainty measures also have some limitations. 

First, investor profiles for the fixed coupon and inflation indexed bonds in the 

secondary bond market might be different, thus the breakeven inflation rates derived 

from the spreads between these two types of bonds would not represent the inflation 

expectations of the same entity. Secondly, fixed coupon bonds are relatively more 

liquid than inflation indexed bonds in the secondary bond market, and the breakeven 

inflation rate also includes the excess liquidity premium for inflation indexed bonds 

over fixed coupon bonds. Thus the market-based breakeven inflation rate reflects 

inflation compensation rather than inflation expectations. Lastly, as there is a 

maturity mismatch between fixed coupon and inflation indexed bonds traded in the 

bond market, there is a need for constructing generic yield curves for both types of 

bonds in order to correct the maturity mismatch problem.  

Turning to our precise interest, we argue that our proposed methodology and auction 

implied inflation uncertainty and disagreement measures have some advantages and 

also a couple of shortcomings, as compared to the old methodologies. We argue that 

our new measures do not have the problems associated with the survey and market-

based measures.   
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Table 3. The pros and cons of the different uncertainty measures

 

First, the new measures do not have the maturity mismatch that we observe in the 

standard deviation of the market-based breakeven inflation rate, since we employ the 

auction data of inflation indexed bonds and fixed coupon bonds with the same 

maturity and issued in the same auction calendar (same month). Second, our 

methodology eliminates the inconsistency in terms of investor profile in fixed 

•High frequency (daily)

•Publicly unavailable data

•Possible spillover effect among different 

types of treasury auctions•Avoids inconsistency in terms of 

investor profile in fixed coupon bond and 

linker

•Derived expectations directly linked to 

participants' expected profit/loss, thus 

more reliable data

•Provides other emerging economies 

with inadequate professional surveys the 

opportunity to construct  uncertainty 

and disagreement measures 

•Eliminates the necessity of calculating 

the excess liquidity premium for inflation 

indexed bond over fixed coupon bonds

•Maturity mismatch between fixed coupon 

and inflation indexed bonds

•Treasury auctions implied 

inflation uncertainty and 

disagreement

•Resambles professional surveys •Lower frequency and irregular observations

•Long-term inflation expectations up to 

(10 years)
•Might be sensitive to the risk exposure or 

portfolio preferences of participant banks•Provides the opportunity to construct 

both uncertainty and disagreement 

measures •Might be sensitive to the strategic bidding 

behavior of participant banks among different 

types of bonds•Avoids maturity mismatch in fixed 

coupon bond and linker

•Reflect a measure for inflation compensation 

rather than expectations due to liquidity 

premium for linker over fixed coupon bonds

•Disregards expectations 

•Survey-based dispersion of 

inflation expectations

•Based on expectations •Does not reflect uncertainty attached to each 

expectation

•Regular observations (montly) 

•Proxy of disagreement not for uncertainty

•Lack of full information of the survey 

respondents with regard to the survey 

questions

•No accountability for the predictions, 

forecasters may  give irrelevant answers

•Standard deviation of 

market-based breakeven 

inflation rate 

•Based on market expectations •Inconsistencies in terms of investor profile 

for the fixed coupon and inflation indexed 

Measures Advantages Disadvantages

•Realized volatility of actual 

inflation

•Easy to calculate •Variability does not reflect uncertainty
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coupon and inflation indexed bonds, since we base our approach on the Treasury 

auction bids of the same primary dealer banks for both type of bonds. Third, auction 

implied expectations are directly linked to the expected profit/loss of the Treasury 

auction participant, thus we argue that they concentrate their efforts on optimizing 

their auction bids by reflecting their true expectations. Fourth, our database 

resembles professional surveys, since our sample encompasses primary dealer banks, 

which employ professionals and closely monitor the state of both domestic economy 

and global developments. Fifth, our methodology provides longer term figures as 

compared to survey-based measures. Moreover, we eliminate the necessity of 

calculating the excess relative liquidity premium for inflation indexed bonds over 

fixed coupon bonds, thus our figures reflect inflation expectations rather than 

inflation compensation, as we observe in the market-based breakeven inflation rate. 

In addition, our database also provides us the opportunity to construct uncertainty 

measures together with disagreement, since Treasury auction participants submit a 

relatively large number of bids for each type of bond auction. Lastly, our 

methodology provides the opportunity for other emerging economies with inadequate 

professional surveys to construct historical uncertainty and disagreement measures 

for inflation rates.  

Nevertheless, one of the shortcomings of the auction implied measures is the 

irregularity of observations, since the Turkish Treasury does not issue fixed coupon 

and inflation indexed bonds with the same maturity in every month. Our sample is 

limited to 39 observations going back to 2007, thus there exists a need to increase in 

the number of observations in order to implement further analysis. Moreover, our 

database is unique and publicly unavailable, thus it only provides opportunity for 

policy makers to construct new measures for the current time.  

Another criticism of auction implied measures is sensitivity to the risk exposure or 

portfolio preferences of participant banks. For example, a bank whose profit is 

negatively exposed to future inflation relative to its peers would not like to take 

additional inflation risk, and hence would submit lower bids to nominal bond 

auctions (higher interest rates) relative to its peers. Thus, the strategic bidding 

behavior of participant banks among different types of bonds might affect 

heterogeneity in bidding behavior, reflecting different expectations. Survey-based 

measures do not suffer from this problem. However, we argue that the relative 

strength of this criticism of the case of Turkey is limited, since the primary 

dealership system in Turkey does not necessitate banks to attend each Treasury 

auction. As we depict in Figure 8, the number of participant primary dealer banks for 

each auction calendar has been around 10-11 and has not reached 13 (the number of 

all primary dealer banks) so far. Our methodology behind the new measures also 

mitigates the severity of this disadvantage. We include in our analysis the banks 
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Reflects the share of market value of nominal and inflation indexed government bonds in each 

primary delaer banks' assets. Levels in the y-axis are in percentage points. Values in the x-axis refer 

to the auction dates. Figures reflect the government bond structure of primary dealer banks in the 

preceding weeks of auctions. 

0
1

0
2

0

S
h
a
re

 o
f 
B

a
n
k 

A
ss

e
ts

0
1

0
2

0
0

1
0

2
0

0 10 20 30 0 10 20 30

0 10 20 30 0 10 20 30

Primary Dealer Bank 1 Primary Dealer Bank 2 Primary Dealer Bank 3 Primary Dealer Bank 4

Primary Dealer Bank 5 Primary Dealer Bank 6 Primary Dealer Bank 7 Primary Dealer Bank 8

Primary Dealer Bank 9 Primary Dealer Bank 10

Share of Nominal Bonds Share of Inflation Index Bonds

Dates of Auctions 

which submit more than one bid for each Treasury auction for fixed coupon and 

inflation indexed bonds within the same auction calendar. We argue that a bank 

mentioned in the example above would be expected not to participate in the auction 

for nominal bonds or to submit only one bid with a lower bid price. If a bank submits 

more than one bid in an auction, the evaluation might that the bank wants to buy the 

auctioned security. Furthermore, by following Pfajfar and Zakelj (2012), we also 

incorporate the interpercentile range of auction implied input variables, Maxieit, 

Minieit, and Avieit (Figure 5) into the analysis to eliminate the impact of outliers in 

the tails of the distribution.  

On the other hand, the bond portfolio structures of primary dealer banks in Turkey 

limit the impact of the risk exposure of banks on the heterogeneity in their bidding 

behavior. To reflect this, we employ the details of government bond portfolios of 

each primary dealer bank with the use of another unique database of the CBRT. We 

depict the shares of the market values of nominal and inflation indexed government 

bonds within the primary dealer banks’ total asset values for the weeks preceding the 

auction dates in Figure 10, respectively. The government bond portfolios of primary 

dealer banks reveal smooth patterns for the shares of nominal and inflation index 

bonds in bank assets throughout our sample period, thus might indicate lesser 

sensitivity of our auction implied measures to the changes in the portfolio 

preferences of Treasury auction participant banks for the Turkish case. 

Fig. 10 Government Bond Portfolio Structure of Primary Dealer Banks (percent) Source: CBRT 
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Another criticism of auction implied measures of uncertainty is the spillover effect 

among different types of Treasury auctions. In other words, the bidding behavior in 

fixed coupon bond auctions might influence the bidding behavior in inflation index 

bond auctions or vice versa. Among one of the very limited studies focused on the 

spillover effect among different auctions, Vogel (2014) focuses on the joint bidding 

behavior of banks in ECB refinancing operations, namely Main Refinancing 

Operations (MRO) and Longer Term Refinancing Operations (LTRO), with the use 

of individual bank level data of central bank repo auctions. He concludes that banks 

tend to bid with lower rates in the MRO before the LTRO and bid more aggressively 

in the MRO after the LTRO. He employs the database of 259 MROs and 63 LTROs 

during the periods of October 2001 and August 2007. Thus, we are in need of an 

increase in the number of observations to engage in an analysis to reveal the spillover 

effect among fixed coupon and inflation index bond auctions in Turkey. We argue 

that our methodology limits any spillover effect on our auction implied measures, 

especially the auction implied uncertainty measure (InfUncit). We might evaluate this 

with a hypothetical case of a bank which submits more than one bid to nominal bond 

and inflation index bond auctions within the same auction calendar under different 

spillover effect conditions. We depict our analysis in Figure 11 within three 

scenarios. Scenario 1 considers the spillover effect between nominal and inflation 

indexed bond auctions in such a way that the bank tends to submit lower bids (higher 

rates over market interest rate of auctioned security) in an inflation indexed bond 

auction after the Treasury auction for nominal bonds, during which the bank 

submitted lower bids (higher rates over market interest rate of auctioned security). 

Within Scenario 2, the bank tends to submit higher bids (lower rates below market 

interest rate of auctioned security) in an inflation indexed bond auction after the 

Treasury auction for nominal bonds, during which the bank submitted higher bids 

(lower rates below market interest rate of auctioned security). In the last scenario, the 

bank tends to submit higher bids (lower rates below market interest rate of auctioned 

security) in an inflation indexed bond auction after the Treasury auction for nominal 

bonds, during which the bank submitted lower bids (higher rates over market interest 

rate of auctioned security). We calculate the auction implied input variables Maxie 

and Minie for each scenario, reflecting the auction implied maximum and minimum 

inflation compensation expectations of the bank. Then, by taking the difference 

between Maxie and Minie, we obtain the auction implied inflation uncertainty 

measure, InfUnc, for all scenarios. As is clearly seen in Figure 11, for each distinct 

scenario we might obtain the same level of auction implied uncertainty measure, 

which might imply the lower sensitivity of our auction implied measures to the 

spillover effect.  
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Fig.11 Scenario Analysis for Spillover Effects between Auctions Source: Author 

3. New Measures for Real Interest Rate Uncertainty and Disagreement 

In this section, we introduce new forward-looking measures for auction implied real 

rate expectations with the use of the Treasury auctions database. To do so, we 

employ the individual bids submitted by primary dealer banks in the Treasury 

auctions for just inflation indexed bonds. Our database also provides us the 

opportunity to construct new measures, not only for real rate disagreement, but also 

for real rate uncertainty. 

Furthermore, we analyze the effects of uncertainty and disagreement on private 

investment by comparing the other measures commonly used in the literature with 

the new ones that we construct. Moreover, our database and proposed methodology 

also provide us the opportunity to analyze the real rate uncertainty and disagreement 

measures of banking sector sub-groups according to their ownership structure, 

namely, state-owned banks and private banks. We also try to show the distinction in 

the sensitivity of two banking groups’ auction implied real rate expectations to both 

global and domestic explanatory variables. 

The remainder of this section is as follows. Section 3.1 introduces the data. Section 

3.2 discusses the methodology behind the real rate uncertainty and disagreement 

measures for Treasury auctions participants. Section 3.3 discusses the effects of 

auction implied uncertainty and disagreement measures on investment. Section 3.4 

Scenario 1 Scenario 2 Scenario 3

Reflects the scenario analysis for possible spillover effects between auction types for a hypothetical case of a bank which submits more than one bid to nominal bond 

and inflation index bond auctions within the same auction calendar. Scenario 1: The bank tends to submit lower bids (higher rates over market interest rate of 

auctioned security) in an inflation indexed bond auction after the Treasury auction for nominal bonds, during which the bank submitted lower bids (higher rates over 

market interest rate of auctioned security).  Scenario 2: The bank tends to submit higher bids (lower rates below market interest rate of auctioned security) in an 

inflation indexed bond auction after the Treasury auction for nominal bonds, during which the bank submitted higher bids (lower rates below market interest rate of 

auctioned security). Scenario 3: The bank tends to submit higher bids (lower rates below market interest rate of auctioned security) in an inflation indexed bond 

auction after the Treasury auction for nominal bonds, during which the bank submitted lower bids (higher rates over market interest rate of auctioned security). 

Maxie and Minie reflect the auction implied maximum and minimum inflation compensation expectations of the bank. InfUnc represents the auction implied inflation 

uncertainity measure, which is calculated as the difference between Maxie and Minie. 
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The left graph depicts the number of bids submitted to Treasury auctions for inflation indexed bonds. The right graph 

presents the amount of  bids submitted to Treasury auctions for inflation indexed bonds. The dashed lines in both graphs 

reflect the historical average of the number of bids submitted and the sold amount within multi-priced auctions, 

respectively. The blue and red bars represent the auctions with maturities of 5 and 10 years respectively. 

Number of Submitted Bids Amount of Bids Submitted and Sold 
(million TRY)

investigates the sensitivity of banking sector sub-groups’ uncertainty and 

disagreement measures to domestic and global developments. 

3.1 Data  

We focus on the micro data of Treasury auctions for the inflation indexed bonds with 

a maturity of five and ten years. Within the sample period that covers February 2007 

to June 2015, we observe 55 auction calendars in which inflation indexed bonds were 

issued. As in the previous section, we employ multi-price auction bids submitted by 

participants. The number of bids submitted to multi-price auctions for inflation 

indexed bonds and the corresponding total amounts of submitted bids are depicted in 

Figure 12 respectively.         

Fig.12 Details of Treasury Auctions for Inflation Indexed Bonds Source: CBRT 

As shown in the left graph in Figure 12, average numbers of bids submitted for 

inflation indexed bonds is around 80, whereas the total amount of submitted bids for 

inflation indexed bonds fluctuates around 3 billion TL (in the right panel of Figure 

12). We have been observing a slightly downward trend in the number of bids for 

linkers since the spike experienced in 2010. Moreover, it is observed that the 

Treasury sells 1 billion TL worth of inflation indexed bonds on average in priced 

auctions, excluding non-competitive sales to primary dealer banks and public 

institutions (in the right panel of Figure 12).  

The amount of weighted average real interest rates of each auction for inflation 

indexed bonds are depicted in Figure 13. Accordingly, implied real rates dropped 

from two-digit rates to single digits after the financial crisis and have been hovering 

around 2.88% since the beginning of 2010, with remarkable sensitivity to the periods 

of global and domestic turmoil. The lowest real rate was observed just before the 
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Depicts the amount weighted auction implied real rates derived from Treasury auctions of inflation indexed bonds, together 

with the periods of global and domestic turmoil.  The dashed lines reflect the historical average of auction implied real rates for 

the specified periods.  Values are in percentage points.
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FED tapering signal, with the help of supportive global liquidity conditions. Recently 

we have been observing an upward trend in real rates, possibly due to the increase in 

Turkey’s sovereign risk premiums. 

Fig.13 Amount Weighted Auction Implied Real Rates (percent) Source: CBRT 

3.2 Methodology 

The Treasury auction database provides us the opportunity to monitor market 

expectations regarding the real interest rate and to construct new measures for real 

interest rate uncertainty and disagreement. We present the statistical properties of the 

auction implied real interest rates derived from the bids submitted by primary dealer 

banks for inflation indexed bond auctions in Figure 14. As seen in the left panel of 

Figure 15, the levels of kurtosis and skewness are consistently above the levels of 3 

and 0 respectively, implying the non-normality of the real rate expectations. On the 

other hand, a downward trend in the standard deviation of expectations is detected 

until the second quarter of 2013, then afterwards, one can notice upward movements 

as a parallel to the trends in kurtosis and skewness. On the right panel, the inter-

percentile ranges of the submitted bids are depicted as additional measures of 

uncertainty among auction participants, the primary dealer banks. As is clearly seen 

from the figure, the percentile ranges for different levels have shown upward swings 

during the periods of global and domestic turmoil.  
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Fig. 14 Auction Implied Uncertainty Measures for Real Interest Rate (percent)  

Source: CBRT 

Moreover, Figure 15 depicts the evolution of the distribution of real interest rate 

expectations of Treasury auction participants with a maturity of five and ten years 

between February 2007 and June 2015. The frequency distributions are illustrated 

with the use of the Gaussian kernel smoothing function. We observe fatter, long, 

right tails, especially in times of global and domestic turmoil. From Figure 14 and 

15, one can conclude that uncertainty measures do not always exhibit fairly 

symmetric bell shaped distribution. Thus, it is not reasonable to use the ARCH or 

GARCH models that assume that uncertainty measures are normally distributed.  

The figures depicts the statistical properties of the distribution of auction implied real interest rates of submitted bids to inflation 

indexed bonds.  Dates in x-axis refer the auction dates. Values are in percentage points and 5 observations moving average. 

The figure depicts the statistical properties of the distribution of auction implied real interest rates of bids submitted to inflation indexed 

bonds.  Dates in the x-axis refer to the auction dates. Values are in percentage points and 5 observations is the moving average. 
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Fig.15 Dispersion of Auction Implied Real Rates of Treasury Auctions Participants (percent) 

Source: CBRT 

To reflect the actual distribution of the real rate expectations, which are generally 

non-normally distributed, we construct new measures for real interest rate 

disagreement and uncertainty measures with the use of the Treasury auctions 

database. We propose four auction implied input variables, namely AWRsit, 

MaxRsit, MinRsit and AWRst. These variables and their respective calculation 

methods with the use of maximum, minimum and amount weighted average 

compound interest rates of individual bids submitted by each bank are as follows: 
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MaxRsit: This variable reflects the maximum interest rate of bids submitted to the 

inflation indexed bond auction by the same individual bank i at time t. 

MinRsit: This variable reflects the minimum interest rate of bids submitted to the 

inflation indexed bond auction by the same individual bank i at time t. 

AWRsit: This variable reflects the weighted average real interest rate of each 

individual bank i at time t, and is calculated through the following equation with the 

use of nominal amount weighted average interest rate of all bids submitted to the 

inflation indexed bond auction. 

AWRsit = (
∑ (Nomijt×Inflation Indexed Bid Rateijt)
m
j=1

∑ Nomijt
m
j=1

)                       (14) 

AWRst: This variable reflects the weighted average real interest rate of all participant 

banks and is calculated through Equation (14) without considering the cross sections 

i. 

Where i and t reflect each bank and month of auction, Nomijt represents the nominal 

amount of individual bid j of bank i at time t. 

With the use of the above-mentioned auction implied input variables, we propose the 

following methodologies to construct new measures for overall market real interest 

rate uncertainty and disagreement: 

Real Interest Rate Disagreement Measures: The new disagreement measures 

defined as interbank (between) variation in expected real interest rate are calculated 

with the use of input variables AWRsit and AWRst figures. Equation (15) reflects the 

average distance (percentage points) of all participant banks’ (amount) weighted real 

interest rate expectations from the overall auction implied market expectations, while 

Equation (16) represents the dispersion of AWRsit input variables of all participant 

banks for the same auction calendar (t): 

𝑅𝑒𝑎𝑙𝐷𝑖𝑠𝑀1𝑡 =
∑ 𝑎𝑏𝑠𝑜𝑙𝑢𝑡𝑒(𝐴𝑊𝑅𝑠𝑖𝑡−(𝐴𝑊𝑅𝑆𝑡))
𝑁𝑡
𝑖=1

𝑁𝑡
          (15) 

𝑅𝑒𝑎𝑙𝐷𝑖𝑠𝑀 2𝑡 = 𝑠𝑑𝑡. 𝑑𝑒𝑣(𝐴𝑊𝑅𝑠𝑖𝑡)                           (16) 

Real Interest Rate Uncertainty Measures: These uncertainty measures, defined as 

intra bank (within) variation in expected real interest rates, are calculated with the 

use of MaxRsit and MinRsit input variables of each participant bank. Equation (17) 

reflects the average difference (percentage points) between the upper and lower 

bound of auction implied real interest rate expectations of all banks for the same 

auction calendar (t), whereas Equation (18) reflects the average dispersion of all 

individual submitted bids of all participant PD banks for the same auction calendar 

(t): 
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The figure depicts the auction implied long-term real rate uncertainty and disagreement measures.  The left graph represents the real rate uncertainty 

measures, calculated with the use of Equations 15 and 16. The right graph reflects the new real rate uncertainty measures (Equations 17 and 18).  The bars 

reflect the number of bids bids submitted in each auction Values in the x-axis are in percentage points. Shaded areas reflect the global and domestic 

depression periods.
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𝑅𝑒𝑎𝑙𝑈𝑛𝑐𝑀1𝑡 = 𝑎𝑣𝑒𝑟𝑎𝑔𝑒(𝑀𝑎𝑥𝑅𝑠𝑖𝑡 −𝑀𝑖𝑛𝑅𝑠𝑖𝑡)       (17) 

𝑅𝑒𝑎𝑙𝑈𝑛𝑐𝑀2𝑡 = 𝑎𝑣𝑒𝑟𝑎𝑔𝑒(𝑆𝑑𝑡. 𝐷𝑒𝑣(𝑎𝑙𝑙 𝑏𝑖𝑑𝑠𝑖𝑡)        (18) 

As we mention in Section 2, we might also employ the inter-percentiles range of the 

whole distribution of auction implied real interest rate expectations of all participants 

(depicted in the right panel of Figure 14). We argue that the inter-percentile ranges of 

distribution of expectations might provide information regarding both uncertainty 

and disagreement, and might be less prone to outliers in the tails of the distribution of 

expectations.  

We depicted our new measures for real rate disagreement and uncertainty together 

with highlighting global and domestic turmoil periods in Figure 16. As seen, the real 

rate disagreement measures fluctuate around nearly 11 basis points, while real rate 

uncertainty measures hover around 26 and 9 basis points respectively. Regarding the 

turmoil periods, sharp pick-ups are observed in all measures indicating that external 

common shocks strongly affect our auction implied series like many other financial 

variables. 

Fig. 16 Real Interest Rate Uncertainty and Disagreement Measures from Treasury Auctions 

Source: Author 

3.3 The Link between Economic Activity and Real Rate Uncertainty Measures  

The indefinite structure of the upcoming events causes the economic agents’ 

expectations to differentiate from each other, thus causing uncertainty to occupy an 

important place in the investment literature. However, as Stein and Stone (2012) 

emphasize, there exist different theoretical channels explaining the impact of 

uncertainty on investment in either direction. As Oi (1961), Hartman (1972), and 

Abel (1983) argue, if the firm has the option to adjust some input variable after the 
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investment decision has been made, then the marginal revenue of the product of the 

capital turns out to be a convex function of output prices. Hence, an increase in 

uncertainty regarding future demand raises the expected return of the capital, thus 

resulting in higher investment. Moreover, the positive impact of uncertainty might be 

higher, in case the flexible production factor constitutes a large portion of the 

production technology (Lee & Shin, 2000). Later, by introducing option pricing 

methodology to the irreversible investment models, Bernanke (1983), McDonald and 

Siegel (1986), and Dixit and Pindyck (1994) show that increased uncertainty may 

reduce the investment.  

This is mainly due to the increased uncertainty raising the variance of future returns, 

in other words, increasing the value of the call option to delay, since firms with 

higher adjustment costs tend to invest later when the future demand conditions are 

sufficiently attractive. As Stein and Stone (2012) emphasize, the strength of this 

negative impact of uncertainty on investment is larger for firms with a higher fixed 

cost. Moreover, Abel et al. (1996) introduce a more general model of irreversibility, 

including the put option in addition to the call option, and they come to the 

conclusion that uncertainty has ambiguous effects on investment decisions. 

Moreover, in the recent literature, the risk appetite of managers or investors is also 

incorporated into the investment literature to determine the impact of uncertainty on 

firms’ decisions. To this end, Ilut and Schneider (2012) and Panousi and 

Papanikolaou (2012) argue that the risk aversion of firm managers or owners might 

result in lower investment under an uncertain investment environment.  

Similarly, the potential impact of uncertainty over investment has also stimulated the 

empirical literature and necessitated the inclusion of proper uncertainty measures in 

econometric models. Most of the studies in the literature use historical data to 

construct an uncertainty measure. However, rather than the confidence associated 

with each expectation (named as “uncertainty”) using dispersion across expectations 

(named as “disagreement”) as a measure of uncertainty might be inconsistent, since 

uncertainty is fundamentally a forward-looking phenomenon. Only a few studies 

employ forward-looking variables in their analyses. Ferderer (1993) uses interest rate 

term premiums, while Pattillo (1998) and Lensink et al. (2005) make use of the 

probability of expected sales as a measure of forward-looking uncertainty. Thus, 

there is a need to use the relevant measures of uncertainty in order to reach correct 

results within the economic analysis focused on investment.  

In this section, we implement regression analysis in order to assess the direction and 

magnitude of auction based real rate uncertainty and disagreement measures on 

investment. Moreover, we also intend to compare the impacts of different real rates 

uncertainty/disagreement measures on private sector fixed capital investment. To this 
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end, we employ the model-based real rate uncertainty/disagreement measures, 

together with our proposed measures. To construct model-based real rate 

disagreement measures, we use the univariate GARCH(1,1) models to seize the 

conditional variances of market-based real rate measures. We employ three distinct 

market-based real rate data as dependent variables in GARCH(1,1): (1) one-year 

realized real rates (backward looking), which are calculated through the deduction of 

realized year-over-year inflation rates from the nominal generic interest rate observed 

a year before, (2) one-year survey-based expected real rates (forward looking), which 

are calculated through the deduction of expected year-over-year inflation rates 

(CBRT monthly surveys) from the current nominal generic interest rate, and (3) five-

year expected real interest rates (forward looking) derived from secondary market 

transactions of inflation indexed bonds with maturities higher than four years. We 

employ daily observations to fulfill the minimum threshold number of observations 

to implement Garch(1,1) as proposed by Hwang and Pereira (2010). To this end, the 

same realized inflation rate and survey-based inflation expectation for a given month 

is used for the daily observations within the same month to construct backward- and 

forward-looking one-year real rate volatility. Our GARCH(1,1) model specifications 

for backward- and forward-looking real rates are as follows: 

Rbw or fw,t = β0 + ∑ βiRbw,fw,t−i
ibw or fw
1 + εt       (19.a) 

εt~N (0, ht)                            (19.b) 

ht = α0 + α1εt−1
2 + α2ht−1                          (19.c) 

where Rbw or fw,t  reflects the respective daily changes in backward and forward-

looking real rates and ibw or fw represents optimal lags of dependent variables in the 

mean equations.  

Table 4 represents the estimation results of variance equation for backward and 

forward-looking market-based real rates. Since the focus of this study is the model 

based volatility of real rates, we represent just the results of the variance equations. 

We only employ the lags of dependent variables in mean equations and determine the 

optimal numbers of lags with the use of AIC and SIC values. Table 4 clearly 

indicates that the parameter conditions are all satisfied: 𝛼0 ≥ 0, 0 ≤ 𝛼1 ≤ 1, 

0 ≤ 𝛼2 ≤ 1 and 𝛼1 + 𝛼2 ≤ 1 in models for each market-based real rate. Figure 17 

depicts both the levels of market-based measures and their respective conditional 

variances derived from their respective univariate GARCH models.  



 

          102 
102 

1 Year Realize Real Rate 1 Year Expected Real Rate 5 Year Expected Real Rate

0.003*** 0.001*** 0.002***

(0.001) (0.001) (0.001)

0.009*** 0.063*** 0.15***

(0.001) (0.003) (0.009)

0.957*** 0.933*** 0.838***

(0.007) (0.003) (0.009)

  Observations 2131 2259 2435

  R2 0.003 0.003 0.061

The table reflects estimation results for variance equations derived w ith the use of univariate Garch(1,1) models. Daily observations 

are used to satisfy the Hw ang and Pereira (2010) minimum threshold number of observations to implement Garch(1,1). Sample 

periods for 1-year realized real rate, 1-year expected real rate and 5-year expected real rates on a daily basis cover June 2006 and 

December 2014, June 2006 and June 2015 and June 2008 and June 2015, respectively. The dependent variable is the daily change in 

real rates. *** p<0.001, 1-year realized real rates (backw ard looking) in the upper left panel are calculated through the deduction of 

realized year-over-year inflation rates from the nominal generic interest rate observed a year before. 1-year survey-based expected 

real rates (forw ard looking) in the upper right panel are calculated through the deduction of expected year-over-year inflation rates 

obtained through CBRT monthly surveys from the current nominal generic interest rate. 5-year expected real interest rates (forw ard 

looking) in the low er panel are derived from secondary market transactions of inflation indexed bonds w ith maturities higher than 4 

years. 

  Constant

RESID(-1)^2

GARCH(-1)

Variance Equation

Figure reflects the model-based real rate volatility (disagreement) measures derived with use of univariate Garch (1,1) models. Daily observations are 

used to satisfy the Hwang and Pereira (2010) minimum threshold number of observations to implement Garch(1,1). 1-year realized real rates (backward 

looking) in the upper left panel are calculated through the deduction of realized year-over-year inflation rates from the nominal generic interest rate 

observed a year before. 1-year survey-based expected real rates (forward looking) in the upper right panel are calculated through the deduction of 

expected year-over-year inflation rates obtained through CBRT monthly surveys from the current nominal generic interest rate. 5-year expected real 

interest rates (forward looking) in the lower panel are derived from secondary market transactions of inflation indexed bonds with maturities higher than 

4 years. The same year-over-year realized inflation rate and survey-based inflation expectation for the given month is used for the daily observations in 

the respective month.  Dashed blue lines reflect the respective real rates and red lines represent model-based volatility measures.
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Table 4. Estimation Results of Variance Equation for Market-Based Real Rates 

Fig. 17 Market-Based Real Interest Rates and Model-Based Volatilities (monthly) Source: Author 



 

          103 
103 

 Since we attempt to associate both auction implied and model-based measures of 

real interest rate uncertainty with the quarterly fixed capital investment of the private 

sector (as the ratio of the real GDP of Turkey), we take quarterly averages of model-

based and auction implied figures. Our sample consists of 34 quarters between Q1 

2007 and Q2 2015. The set of explanatory variables are categorized under three 

headings as (1) auction implied real rate uncertainty, (2) auction implied real rate 

disagreement, and (3) model-based real rate disagreement measures. We tabulate the 

descriptive statistics for quarterly real investment growth and auction implied and 

model-based figures in Table 5. We demonstrate all measures in levels excluding the 

measure for the private sector investment, due to non-stationarity. 

Table 5. Descriptive Statistics 

 

Before delving into the impact of auction implied and model-based measures for real 

interest rate on the private sector investment, we compare pairwise correlation 

coefficients among the variables reported in Table 5. The correlation table might also 

shed light on understanding differences or similarities in subsequent analyses. 

Moreover, we intend to provide an assessment of our auction implied measures’ 

forecasting ability for the change in private sector investment for the subsequent 

quarter compared to the model-based measures. Table 6 presents the pairwise 

correlations. Auction implied and model-based real interest rate uncertainty measures 

are significantly and highly correlated between each other. We observe negative 

correlation coefficients between real rate uncertainty/disagreement measures and the 

change in private sector investment (∆𝑖𝑛𝑣𝑡+1), whereas we observe only significant 

coefficients for the auction implied measures.  

 ∆Private Sector Fixed Capital Investment/GDP Ratio 0.001 0.001 0.148 -0.143 0.068

Auction Implied Real Rate Uncertainty Measures

  Average of (Bank Level Max-Min Bids) 0.269 0.194 1.750 0.042 0.295

  Average of (StDev of Bank Level Bids) 0.092 0.076 0.421 0.022 0.075

  StDev of All Bids 0.143 0.116 0.584 0.041 0.113

  Percentile Range 1% of Submitted Bids 0.743 0.577 3.100 0.220 0.600

  Percentile Range 5% of Submitted Bids 0.456 0.350 1.890 0.140 0.374

  Percentile Range 10% of Submitted Bids 0.337 0.270 1.430 0.090 0.288

  Percentile Range 25% of Submitted Bids 0.156 0.130 0.680 0.035 0.118

Auction Implied Real Rate Disagreement Measures

  Average Distance of AWRs 0.104 0.087 0.478 0.025 0.086

  StDev of AWRs 0.128 0.105 0.484 0.034 0.095

Model Based Disagreement Measures

  1 year Realized Real Rate Volatility 0.076 0.073 0.117 0.062 0.012

  1 year Expected Real Rate Volatility 0.039 0.027 0.284 0.007 0.047

  5 year Expected Real Rate Volatility 0.094 0.036 1.324 0.013 0.239

Reflects the descriptive statistics of quarterly real investment growth and auction implied and model-based 

real rate uncertainty and disagreement measures. Our sample consists of 34 quarters between Q1 2007 and 

Q2 2015. Since we attempt to associate both auction implied and model-based measures of real interest rate 

uncertainty with the quarterly fixed capital investment of the private sector (as the ratio of the real GDP of 

Turkey), we take quarterly averages of model-based and auction implied figures. Source:Author

Sample Period (Q1-2007/Q2-2015)  Mean  Median  Maximum  Minimum  Std. Dev.
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Table 6. Pairwise Correlations of Auction Implied and Model Based Real Rate Uncertainty Measures with Private Sector Investment 
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3.3.1 Estimation Results 

Table 7 presents the estimation results for the fixed capital formation of the private 

sector as the ratio of GDP. Due to our small sample size, we have constructed 

regression equations with just the inclusion of i) one lag of dependent variable, ii) 

relevant uncertainty variables and their respective two lags. Regressions are 

corrected for the autocorrelation. We employ the following regression equation for 

the change in private investment: 

∆𝐼𝑛𝑣𝑡 = 𝛼 + 𝛽1∆𝐼𝑛𝑣𝑡−1 + 𝛽2𝑢𝑛𝑐𝑡
𝑖 + 𝛽3𝑢𝑛𝑐𝑡−1

𝑖 + 𝛽4𝑢𝑛𝑐𝑡−2
𝑖 + 𝜀𝑡      (20) 

Here, ∆inv refers to the fixed capital investment of the private sector as the ratio of 

GDP. The variable unci
t represents the i type uncertainty measure. Equation (20) is 

estimated by OLS and the standard errors are corrected with the heteroscedasticity 

consistent covariance matrix estimator described in White (1980). 

Table 7.   Estimation Results - Uncertainty/Disagreement and Investment 

 
Estimation results, presented in Table 7, indicate that all contemporaneous effects of 

uncertainty measures are insignificant, and hence we can conclude that uncertainty 

can be effective on investment with a one quarter lag. According to the results, 

uncertainty and disagreement measures derived from the Treasury auctions have 

significant positive impact on investment. This positive effect of uncertainty can be 

Independent Variables 

Auction Implied Real Rate Uncertainty Measures

  Average of (Bank Level Max-Min Bids) 0.593*** 0.052 0.207** -0.004 0.440

(0.179) (0.086) (0.097) (0.015)

  Average of (StDev of Bank Level Bids) 0.613*** 0.123 0.526 0.017 0.428

(0.173) (0.341) (0.336) (0.088)

  StDev of All Bids 0.692*** 0.06 0.725*** -0.042 0.559

(0.15) (0.111) (0.217) (0.048)

  Percentile Range 1% of Submitted Bids 0.663*** 0.008 0.122*** -0.009 0.529

(0.164) (0.017) (0.035) (0.011)

  Percentile Range 5% of Submitted Bids 0.673*** 0.027 0.215*** -0.011 0.552

(0.154) (0.042) (0.069) (0.015)

  Percentile Range 10% of Submitted Bids 0.704*** 0.003 0.225** -0.003 0.507

(0.166) (0.06) (0.09) (0.019)

  Percentile Range 25% of Submitted Bids 0.667*** -0.004 0.432** 0.02 0.524

(0.16) (0.162) (0.173) (0.046)

Auction Implied Real Rate Disagreement Measures

  Average Distance of AWRs 0.726*** 0.106 0.574*** 0.023 0.510

(0.181) (0.23) (0.19) (0.074)

  StDev of AWRs 0.715*** -0.009 0.484*** 0.035 0.526

(0.169) (0.185) (0.17) (0.06)

Model Based Disagreement Measures

  1 year Realized Real Rate Volatility 0.659*** 1.468 -1.25 0.533 0.443

(0.183) (1.344) (1.571) (0.974)

  1 year Expected Real Rate Volatility 0.644*** 0.014 0.332 0.094 0.405

(0.178) (0.423) (0.466) (0.576)

  5 year Expected Real Rate Volatility 0.648*** 0.147 -0.008 -0.129 0.444

(0.194) (0.134) (0.156) (0.229)

Note: The dependent variable is the change in private fixed capital investment to the GDP ratio. Each row represents the distinct regression of the 

dependent variable on the respective independent variable named in each row.  Standard errors adjusted for autocorrelation problems are in 

parantheses. *** p<0.01, ** p<0.05, * p<0,1. All variables are stationary, excluding private fixed capital investment, in their levels, according to the 

Augmented Dickey-Fuller unit root test. Private sector fixed capital investment to GDP ratio is used as the independent variable. Model-based 

measures are obtained through the GARCH(1,1) process. 

 ∆Private Sector Fixed 

Capital Investment (t-1)

 Independent 

Variable (t)

 Independent 

Variable (t-1)

 Independent 

Variable (t-2)
R2
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explained by greater uncertainty making expandability costly (Abel et al., 1996). In 

other words, the future acquisition price of capital may be higher than its current 

acquisition price, which increases the incentive to invest. On the other hand, model-

based disagreement measures have insignificant and negative effects on investment. 

Consequently, our findings show that using model-based disagreement measures as a 

measure of uncertainty may give completely different results. This can be explained 

by the fact that GARCH models can only produce uncertainty measures that are 

backward looking and thus based on predetermined information.  

3.4. Banking Sector Groups’ Uncertainty and Disagreement Measures 

Our database and proposed methodology also provide us the opportunity to analyze 

the real rate uncertainty and disagreement measures of banking sector sub-groups 

according to their ownership structure. The Turkish banking system consists of 50 

banks and they are categorized as (1) state-owned banks (three banks), (2) 

participation banks operating on Islamic finance principles (four banks with interest-

free banking), and (3) private banks (43 banks). We have a relatively more privately 

owned banking system in Turkey and the share of total loans of state-owned banks, 

private and participation banks are 25.9%, 67.6% and 6.4% respectively. However, 

the participation banks do not participate in Treasury auctions of inflation indexed 

bonds, due to its inappropriate structure according to Islamic finance principles. As 

of 2015, we have 13 primary dealer (PD) banks in the Turkish banking system. We 

have three state-owned banks within primary dealer banks and all the rest operate 

under the conventional banking principles.  

In this section, we investigate the auction implied bank level real rate uncertainty and 

disagreement measures of two banking groups, namely state-owned banks and 

private banks. We mainly focus on three auction implied figures: (1) the standard 

deviation of individual bank level submitted bids’ real interest rates, (2) the 

difference between the upper and lower bound of auction implied real interest rates 

of each individual PD bank, and (3) the distance of each participant PD banks’ 

amount of weighted real rate to the overall amount of weighted auction implied real 

interest rate. The first two reflect within variation in expected real rate of each bank, 

while the third represents the disagreement of each bank with its peer group. Figure 

18 depicts these three auction implied measures for the two distinct banking sector 

sub-groups respectively. As seen, both private and state-owned banks experienced a 

remarkably higher amount of real rate uncertainty and disagreement during the 

periods of global and domestic turmoil. In particular, we observe that private banks 

have a relatively higher amount of real rate uncertainty during financial crisis as 

compared to state-owned banks, while the opposite is valid during the European debt 

crisis (first two panels of Figure 18).  
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 Fig. 18 Auction Implied Real Rates Uncertainty/Disagreement Measures of Banking  

Sector Groups (monthly-moving average of 4 observations) Source: Author 

Moreover, a relatively higher amount of real rate disagreement has been observed for 

the state-owned banks as compared to private banks until the first quarter of 2013, 

then after that, the private banks have experienced a relatively higher amount of 

disagreement in their real rate expectations (Figure 18 - lowest panel). On the other 

hand, we implement T and F tests in order to reflect the significance of the 

differences in the auction implied real rate uncertainty and disagreement measures of 

two distinct banking sector sub-groups. More precisely, we test whether the first 

(mean) and second (variance) moments of the series in the respective figure are the 

same under different alternative hypotheses. We depict the test results on the right-

hand side of each graph in Figure 18. Regarding auction implied uncertainty 

measures, (1) the standard deviations of bank level submitted bids, and (2) the 
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difference between the upper and lower bound of auction implied real interest rates 

of each banking groups (upper and middle panels of Figure 18), the test results for 

the first moments of the underlying series imply that the state-owned banks tend to 

have smaller auction implied real rate uncertainty as compared to private banks at 

any significance levels greater than 6.01% and 6.63% respectively. We reject the null 

hypothesis that the ratio of second moments of auction implied uncertainty measures 

for state-owned and private banks is equal to 1. More precisely, the test results of the 

second moments imply that the state-owned banks have significantly smaller 

variability in both the standard deviation of the state-owned banks submitted bids in 

inflation indexed bond auctions and the difference between their upper and lower 

bound of auction implied real interest rates than the dispersions of the same variables 

for the private banks. The test results for the last figure, reflecting the auction implied 

disagreement measure (lower panel of Figure 18), indicate that the state-owned banks 

tend to have a higher distance of amount of weighted real rate to the overall amount 

of weighted auction implied real interest rate than the private banks, at significance 

levels above 5.22%.  

Godbout, Storer and Zimmermann (2002) argue that the dispersion of bids in 

Treasury auctions is associated with the demand for auctioned security, and that there 

exists a negative relationship between the bid dispersion and demand (the bid 

volume), i.e. a lower dispersion is associated with greater demand. Thus, the figures 

and test results depicted in Figure 18 might be evaluated from this argument. Having 

a relatively smaller bid dispersion (auction implied uncertainty measures) for the 

state-owned banks as compared to private banks might reflect their greater demand 

for government bonds. As of June 2015, three state-owned banks (out of 50 banks) in 

Turkey hold nearly 39% of total outstanding government domestic debt. Higher 

demand of state-owned banks for Treasury bonds might be attached (1) to the close 

ties between government and state-owned banks, since the executives in these banks 

are appointed by the government and the government tends to use the state-owned 

banks according to their political agenda, (2) to the relatively more risk averse 

portfolio preferences of state-owned banks as compared to private banks, and (3) to 

their relative reliance on Treasury bonds, giving them as collateral in borrowing from 

central banks, since state-owned banks are a net TL borrower in Turkey.  

To dig deep into understanding the factors explaining the auction implied uncertainty 

and disagreement of each banking sector sub-group, we implement a regression 

analysis for each group with the weighted average of bank level data. To this end, we 

attempt to associate each of the variables depicted in Figure 18 for private banks and 

state-owned banks with both global and domestic explanatory variables. Before 

doing this, we calculate bank level cross-correlations between auction implied 

uncertainty and disagreement measures in order to test whether the measures of 
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Reflects the bank level cross correlation coefficients between auction implied uncertainty and 

disagreement measures depicted in Figure 18. RealUncM1 and RealUncM2 represent the  the standard 

deviation of individual bank level submitted bids’ real interest rates and  the difference between the 

upper and lower bound of auction implied real interest rates of each individual PD banks, respectively.  

RealDisM1 reflects the distance of each participant PD banks’ amount weighted real rate to the overall 

amount weighted auction implied real interest rate. Each dot reflects the individual bank. Sample 

periods covers February 2007 and June 2015 and includes 55 auction calendars in which inflation indexed 

bonds were issued. 

disagreement and uncertainty capture the same thing. Since both the test results and 

graphs in Figure 18 imply that bank level auction implied uncertainty and 

disagreement measures might be correlated, we tabulate the bank level cross 

correlation coefficients between auction implied uncertainty and disagreement 

measures in Figure 19. The first group in the x-axis reflects the bank level cross 

correlations between our auction implied uncertainty measures 𝑅𝑒𝑎𝑙𝑈𝑛𝑐𝑀1𝑖𝑡 and 

𝑅𝑒𝑎𝑙𝑈𝑛𝑐𝑀2𝑖𝑡,while the second and third columns depict the correlation coefficients 

between auction implied real rate uncertainty and real rate disagreement measures 

respectively. We observe that the bank level correlation coefficients between 

𝑅𝑒𝑎𝑙𝑈𝑛𝑐𝑀1𝑖𝑡 and 𝑅𝑒𝑎𝑙𝑈𝑛𝑐𝑀2𝑖𝑡 are very close to unity, and this reflects that our 

proposed uncertainty measures capture the same thing, whereas, the correlation 

coefficients between each real rate uncertainty measure and auction implied real rate 

disagreement disperse in a wide range, decreasing 0.10 from 0.90. Thus, we might 

conclude that auction implied disagreement and uncertainty do not reflect the same 

thing.   

 

 

 

 

 

 

 

  

Fig.19 Bank Level Correlation Coefficients between Auction Implied Real Rates Uncertainty and 

Disagreement Measures Sector Groups (monthly observations) Source: Author 

To reflect the distinction in the sensitivity of banking groups’ auction implied real 

rate uncertainty and disagreement measures to the global and domestic developments 

we employ the following model specification: 
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𝑅𝑒𝑎𝑙𝑈𝑛𝑐𝑀1𝑗𝑡

𝑅𝑒𝑎𝑙𝐷𝑖𝑠𝑀1𝑗𝑡
⁄ = 𝛼 + 𝛽1𝑉𝐼𝑋𝑡 + 𝛽2𝑈𝑆𝑠𝑙𝑝𝑒𝑡 + 𝛽3𝑇𝐿𝑦𝑙𝑑𝑣𝑜𝑙𝑡 + 𝛽4𝐶𝐷𝑆𝑡 + 𝜀𝑡   

(21) 

Here, 𝑅𝑒𝑎𝑙𝑈𝑛𝑐𝑀1𝑡 and 𝑅𝑒𝑎𝑙𝐷𝑖𝑠𝑀1𝑡 refers to the average of the standard deviations of 

bank level submitted bids and the average distance of each participant banks’ amount 

of weighted real rate to the overall amount weighted auction implied real interest 

rate, respectively. j reflects the banking sector sub-groups, namely, private and state-

owned banks. We employ the Chicago Board Options Exchange Volatility Index 

(VIX) as a proxy of global risk appetite. The VIX represents the market’s expectation 

of S&P 500 stock market volatility over the next 30-day period and is calculated with 

the use of call and put options written on the S&P 500 stock index. Since the risk 

appetite of investors is a crucial notion for asset pricing, a low-risk appetite (high 

VIX) translates into lower capital inflows, potentially limiting investment 

environment, and a high-risk appetite (low VIX) may trigger possible credit and asset 

price booms. Our linear model also includes the slope of the government bond yield 

curve of United States (US), as an expectation about the economic performance of 

the US economy, which comprises a quarter of the world’s GDP, being the largest 

manufacturing country and second out of the trading nations. Moreover, we argue 

that the slope of yield curve might indicate the possible course of FED policy rates 

and global liquidity conditions. We define the US slope of yield curve as the 

difference between ten-year and three-month generic government bond yields. 

Moreover, we employ the historical volatility of the Turkish Government bond yield 

with a maturity of two years in our model specification in order to associate the 

uncertainty regarding the domestic secondary bond market interest rates with our 

auction implied measures.  

Lastly, as Hartelius et al. (2008) argue that the global and domestic macro-economic 

variables have an effect on the risk premiums of emerging economies, we use the 

five-year Credit Default Swap (CDS) premium as an indicator of country risk 

premium for Turkey. CDS is a double-sided contract expressing insurance in 

exchange for a certain premium for the investor who is exposed to a credit risk. In 

this contract, the contractor who purchased the protection is the one subjected to 

credit risk and pays a premium periodically in return to the selling party for this 

protection, thus insuring the risk against a possible credit event (Polat, 2012).  

All explanatory variables are stationary in their levels, excluding Turkey’s five-year 

CDS premiums, according to the Augmented Dickey-Fuller unit root test. 

Logarithms of independent variables are used. Table 8 presents the estimation 

outcomes for each banking group and auction implied measures.  
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Table 8.   Estimation Results for Banking Groups Uncertainty/Disagreement 

 
Estimation results indicate the significant positive impact of the VIX index on the 

auction implied real rate uncertainty and disagreement figures for both banking 

groups. Thus, an increase in the VIX index (lower global risk appetite) results in 

higher uncertainty (within variation) and disagreement (between variations) in the 

real rate expectations of Treasury auction participant banks, whereas the coefficient 

of the VIX index in the estimation results for uncertainty (first column) is relatively 

higher for private banks. This might be attributed to the more market-oriented 

structure of private banks, and thus their relatively higher sensitivity to global 

liquidity conditions and risk appetite. On the other hand, we observe relatively higher 

and more significant coefficients for the VIX index in the estimation results for 

auction implied real rate disagreement (second column). Thus, estimation results 

suggest that the auction implied real rate disagreement among banks is more 

sensitive to the changes in global risk appetite as compared to real rate uncertainty.  

However, we do not observe clear evidence regarding the impact of the US slope of 

yield curve on auction implied measures, while we observe positive and negative 

coefficients for auction implied uncertainty and disagreement measures respectively. 

This might be perceived as a small sign of the impact of the US economy in opposite 

directions on within and intrabank level variation in their real rate expectations. The 

estimation outcome suggests that an increase in the slope of the US yield curve tends 

to raise auction implied real rate uncertainty (with insignificant coefficients for both 

banking groups and higher coefficient for state-owned banks), while reducing the 

Banking Groups State Private State Private

  VIX Index 0.05* 0.156** 0.285*** 0.242**
(0.035) (0.064) (0.061) (0.095)

  US Slope of Yield Curve (US10YR-3M) 0.052 0.032 -0.049 -0.023
(0.036) (0.03) (0.065) (0.043)

  Volatility of Government Bond Yield (2 year) 0.034 0.051** 0.079* 0.109**
(0.025) (0.024) (0.044) (0.047)

  Turkey's  CDS Spreads (5 year) 0.02 0.14 0.136 0.375**
(0.068) (0.126) (0.121) (0.185)

  Constant -0.049 -0.197** -0.34*** -0.354**
(0.057) (0.094) (0.102) (0.141)

  R2 0.079 0.348 0.269 0.471

Reflects the OLS estimation results for auction implied real rate uncertainty and disagreement measures for two 

distinct banking groups. The sample period covers February 2007 to June 2015 and includes the database of 55 auctions 

for inflation indexed bonds. Standard errors are adjusted for autocorrelation problems are in parantheses. *** p<0.01, 

** p<0.05, * p<0.1. All variables are stationary in their levels, excluding Turkey's 5-year CDS premiums, according to the 

Augmented Dickey-Fuller unit root test. Logs of independent variables are used. Model specification has been 

determined in accordance with variance inflation tests. 

Auction Implied Real Rate 

Uncertainty

Auction Implied Real Rate 

Disagreement

Independent Variables
Average Bank Level Standart 

Deviation of  Bids' Real Rate

Average Bank Level Amount 

Weighted Real Rate Distance
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auction implied disagreement (with insignificant coefficients for both banking groups 

and higher coefficient for state-owned banks in absolute terms).  

The estimation results also reveal the significant impact of the historical volatility of 

domestic government bond yields on our proposed real rate uncertainty and 

disagreement measures, while again we observe a relatively higher and more 

significant sensitivity of private banks’ real rate expectations for each figure. Again 

this might be attributed to the more market-oriented structure of private banks as 

compared to state-owned banks. Moreover, an increase in the domestic yield 

volatility tends to increase auction implied real rate disagreement more than the real 

rate uncertainty.   

Lastly, an increase in the risk premium of Turkey (higher CDS spreads) is associated 

with the increase in both auction implied real rate uncertainty and disagreement with 

again relatively higher coefficients for private banks for each figure, whereas we 

observe a significant coefficient for auction implied real rate disagreement of private 

banks. Having observed relatively less sensitivity of state-owned banks to the 

explanatory variables, both in terms of level and significance, this might be due to 

the political power of the government as regards state-owned banks, since the 

Turkish Government prefers to use state-owned banks to support economic activity 

by providing more policy-oriented and inflexible credits to focused groups, such as 

agriculture support loans and livestock loans. Moreover, governmental institutions, 

such as the Unemployment Fund, use state-owned banks for their banking 

transactions and as a place to leave their inflexible short-term deposits.  

Lastly, we adopt the methodology proposed by Düllmann and Sosinska (2007) in 

order to assess the contribution of each independent variable through time in 

explaining the variation in each auction implied figure for both private and state-

owned banks respectively. To this end, we run distinct rolling OLS estimations with 

a window size of 24 observations. We calculate the marginal contribution of each 

explanatory variable to the total R2 of each rolling window with the following 

equation: 

𝑀𝐶𝑘 =
𝑅2−𝑅𝑘

2

∑ (𝑅2−𝑅𝑘
2)3

𝑘=1

             (22) 

where R2
k is the R2 of the regression, in which the kth explanatory variable is omitted. 

Thus 𝑀𝐶𝑘 reflects the relative contribution of the kth explanatory variable to the total 

marginal contributions. We present the marginal contribution of each explanatory 

variable for each auction implied uncertainty and disagreement measure of private 

and state owned banks in Figure 20. The first and second rows reflect the marginal 

contributions for auction implied real rate uncertainty and disagreement measures, 
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Reflects the marginal contribution of each explanatory variable for each auction implied uncertainty and disagreement measure of private and state-

owned banks. The methodology proposed by Düllmann and Sosinska (2007) is adopted in order to assess the contribution of each independent 

variable through time in explaining the variation. To this end, we run distinct rolling OLS estimations with a window size of 24 observations. Dates in 

the x-axis refer to the end date of each rolling window. We calculate the marginal contribution of each explanatory variable to the total R2 of each 

rolling window with Equation (22). The first  and second rows reflect the marginal contributions for auction implied real rate uncertainty measures 

and disagreement measures, respectively. The sample period covers February 2007 to June 2015 and includes the database of 55 auctions for 

inflation indexed bonds. TL bond volatility reflects the historical volatility of generic yields of 2-year government nominal bonds. The VIX represents 

the market's expectation of S&P 500 stock market volatility over the next 30-day period. We define the US slope of yield curve as the difference 

between 10-year and 3-month generic government bond yields. 
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respectively. Figure 20 suggests the clear distinction in the sensitivities of auction 

implied figures for two banking groups to the global and domestic developments 

through time.    

Fig.20 Marginal Contributions of Model Variables for Auction Implied Measures of Banking  

Groups Source: Author 

Although we observe slight pick-ups in the marginal contributions of the VIX and 

the slope of the US yield curve through time, the volatility of domestic bond yields is 

seen to be main driver of state-owned banks’ real rate uncertainty (upper left in 

Figure 20). On the other hand, private banks’ uncertainty is seen to be more sensitive 

to the global variables through time (upper right in Figure 20). Moreover, just after 

the tapering tantrum in the second quarter of 2013 and the increased expectation 

regarding the FED’s first rate hike, the marginal contribution of the US slope of yield 

curve gains momentum in explaining the auction implied uncertainty measures of 

both private and state-owned banks. Since the last quarter of 2013, we observe jumps 

in the impacts of domestic variables (CDS and volatility of domestic yields) on 
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auction implied uncertainty for two banking groups due to domestic political tensions 

resulting from rumors about bribery within the government, and the frequent general 

parliamentary and presidency elections.  

As for the auction implied disagreement measures (the second row of Figure 20), 

until the last quarter of 2013, the disagreement of state-owned banks is more prone to 

domestic bond yields volatility, while the private banks’ real rate disagreement is 

more sensitive to the VIX index and CDS spreads. Moreover, CDS spreads gain 

great momentum for both banking groups. Then, since the last quarter of 2013, we 

observe relatively similar patterns for both banking groups. The VIX index, the slope 

of the US yield curve and the volatility of domestic bond yields gain momentum, 

together with the reduction in the impact of CDS spreads.   

4. Conclusion 

In this chapter, we construct new measures of uncertainty (within variations) and 

disagreement (between variations) for the long-term inflation and real rate 

expectations. This chapter contains its own unique characteristics in terms of a 

contribution to the literature by providing new methodology to construct measures 

for uncertainty and disagreement, while also introducing a new database. We employ 

the Turkish Treasury auctions database for fixed coupon and inflation indexed bonds 

with the same maturity, and we base our research on the main auction participants, 

namely, primary dealer banks.  

We also associate our new measures for the long-term inflation rate and real rate with 

actual inflation and economic activity in comparison with their respective model and 

survey-based substitutes. Moreover, we provide a detailed discussion of the pros and 

cons of the old and our new methodology, and argue that our indicators do not have 

the problems associated with survey and model-based measures.   

We believe that our methodology will improve the effectiveness of policy making 

through the introduction of new proxies for vital economic variables and also enable 

other emerging economies which have inadequate professional surveys to create their 

own historical uncertainty and disagreement measures for inflation rate and real rate 

expectations.  
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Due time of
submission 

of NCBs bids

Due time of
submission of 
competitive 

bids

Announcement 
of NCBs result

Announcement 
of priced-bid 
auction result

Auction Date

Due time of
submission of 
post-auction 

Last hour for 
payment 

obligations

Value Date

10:3010:00 11:00 12:00 13:00 14:00 17:3011:30 13:30 14:30

The announcement 
of post-auction 

result

Appendix 1- Auction Process in Turkey and Nominal-Inflation Indexed Bonds7 

The methodology and terms of issuance for different types of bond as well as debt 

management is determined by the Treasury, whereas the CBRT issues bonds on 

behalf of Treasury. Government bond auctions are open to all real and legal entities, 

however, more than 95% of bids were submitted for all type of bonds via primary 

dealer banks (PD), which have signed the Primary Dealership contract with the 

Treasury and have certain rights and obligations in primary and secondary bond 

markets. We can characterize each auction as a three-stage process. In the first stage 

on the auction day, public institutions and Primary Dealer (PD) banks submit their 

non-competitive bids (NCBs) to purchase auctioned security at the average price of 

the auction, which would be determined in the second stage on the auction day. 

NCBs are submitted in terms of net amount until 10.30 a.m. The Treasury sells any 

amount of bond that is considered to be appropriate through non-competitive bids. 

The Treasury announces publicly the NCB results in terms of net amount around 

11.00 a.m. and finalizes the first stage. In the second stage, since the multi-price 

auction method, in which investors buy securities at their own bid prices, was 

adopted, all real and legal entities have the right to submit their competitive bids 

indicating the nominal amount with the offer price around the par value of 100 until 

12.00 a.m. There is no restriction on the number of bids or the number of 

participants. If there is no upper limit for the auction, the Treasury sells any amount 

of bond that is considered to be appropriate through competitive bids. The results of 

the auction are determined by the Treasury and announced publicly at around 13.00 

on the auction date, and the announcement finalizes the second stage. In the last 

stage, the PD banks have the right to buy bonds with certain limits at the average 

price of the multi-price auction (second stage) until 14.00 at the value date, and all 

investors pay their bid amounts (offer price times nominal amount), which are 

accepted in the auction until 17.30 at the value date. Unless the payment obligations 

regarding the auctions are completed by the due time, necessary sanctions are 

imposed. Table 1 represents the Treasury auction timetable in Turkey. 

Appendix Table 1: Treasury Auction Process-Timetable 

                                                 
7 Turkish Treasury web site.  
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A nominal bond is a financial instrument that guarantees a fixed nominal rate of 

return to its investor until its maturity, whereas an inflation indexed bond guarantees 

a fixed real rate of return to its investor. In other words, an inflation indexed bond 

might act as a hedge against inflation, since both principal and coupon payments are 

guaranteed against possible loss caused by changes in inflation, and provide their 

investors with protection against adverse developments in future inflation. The real 

return of the linkers is fixed, no matter what the inflation rate is over the life of the 

bond, whereas fixed coupon government bonds carry an inflation risk. Moreover, the 

Treasury guarantees that the principal payment would not be less than the par value; 

the TL 100 par value and real rate are paid respectively to investors in case of 

deflation. The fixed real coupon rate is announced prior to auction and the CPI index 

announced by the Turkish Statistical Institute is employed for all coupons and 

principal payments of the linkers. Clean price and accrued interest formulas for the 

linkers, excluding the inflation valuation, are similar to nominal bonds. Valuation of 

the principal, semiannual coupon payments and the settlement price are calculated 

according to the formulas: 

 

Principal Payment =
Reference CPI IndexMaturity Date

Reference CPI IndexIssue Date
× 100                         (1) 

Coupon Payment =
Reference CPI IndexCoupon Date

Reference CPI IndexIssue Date
× 100 × Real Coupon Rate         (2) 

Settlement Price =
Reference CPI IndexSettlement Date

Reference CPI IndexIssue Date
× (Clean Price + Accrued Interest)       

(3) 
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No Inflation Indexed Bond Fixed Coupon Bond
Differences in 

Auction Dates
Inflation Indexed Bond Fixed Coupon Bond

Differences in 

Maturities

1 20.02.2007 13.02.2007 7.00 15.02.2012 19.01.2011 392

2 29.05.2007 15.05.2007 14.00 15.02.2012 07.03.2012 21

3 21.08.2007 21.08.2007 0.00 15.02.2012 07.03.2012 21

4 19.02.2008 12.02.2008 7.00 15.02.2012 26.09.2012 224

5 18.08.2009 04.08.2009 14.00 21.05.2014 06.08.2014 77

6 05.10.2009 06.10.2009 1.00 01.10.2014 06.08.2014 56

7 02.03.2010 09.03.2010 7.00 11.02.2015 06.08.2014 189

8 13.04.2010 06.04.2010 7.00 01.04.2020 15.01.2020 77

9 10.08.2010 17.08.2010 7.00 01.04.2020 15.01.2020 77

10 23.11.2010 02.11.2010 21.00 01.04.2020 15.01.2020 77

11 18.01.2011 11.01.2011 7.00 06.01.2021 15.01.2020 357

12 23.01.2012 24.01.2012 1.00 21.07.2021 12.01.2022 175

13 14.02.2012 14.02.2012 0.00 21.07.2021 12.01.2022 175

14 06.03.2012 05.03.2012 1.00 23.02.2022 12.01.2022 42

15 17.04.2012 24.04.2012 7.00 23.02.2022 12.01.2022 42

16 06.08.2012 07.08.2012 1.00 23.02.2022 12.01.2022 42

17 05.11.2012 06.11.2012 1.00 26.10.2022 14.09.2022 42

18 07.01.2013 08.01.2013 1.00 26.10.2022 14.09.2022 42

19 18.02.2013 19.02.2013 1.00 26.10.2022 14.09.2022 42

20 09.04.2013 02.04.2013 7.00 26.10.2022 08.03.2023 133

21 14.05.2013 14.05.2013 0.00 03.05.2023 08.03.2023 56

22 24.06.2013 25.06.2013 1.00 03.05.2023 08.03.2023 56

23 15.07.2013 16.07.2013 1.00 03.05.2023 08.03.2023 56

24 12.08.2013 13.08.2013 1.00 02.08.2023 08.03.2023 147

25 09.09.2013 10.09.2013 1.00 02.08.2023 08.03.2023 147

26 07.10.2013 08.10.2013 1.00 02.08.2023 27.09.2023 56

27 18.11.2013 19.11.2013 1.00 08.11.2023 27.09.2023 42

28 27.01.2014 28.01.2014 1.00 08.11.2023 27.09.2023 42

29 25.02.2014 24.02.2014 1.00 20.02.2019 14.11.2018 98

30 03.03.2014 03.03.2014 0.00 20.02.2019 14.11.2018 98

31 31.03.2014 31.03.2014 0.00 20.02.2019 27.03.2019 35

32 20.05.2014 27.05.2014 7.00 08.05.2024 20.03.2024 49

33 02.06.2014 03.06.2014 1.00 08.05.2024 20.03.2024 49

34 15.07.2014 15.07.2014 0.00 08.05.2024 20.03.2024 49

35 29.09.2014 30.09.2014 1.00 18.09.2024 24.07.2024 56

36 05.01.2015 06.01.2015 1.00 18.09.2024 24.07.2024 56

37 09.02.2015 10.02.2015 1.00 18.09.2024 24.07.2024 56

38 27.04.2015 28.04.2015 1.00 16.04.2025 12.03.2025 35

39 11.05.2015 12.05.2015 1.00 16.04.2025 12.03.2025 35

Auction Dates Maturity of Issues Dates

Appendix –2. Auction Dates and Maturity Structure of Government Bonds 

 

 

 

 

 

 

 

 

 



 

          122 

 122 

Reflects the turnover rates of each country as of first quarter of 2014. Turnover rates for the 

countries other than Turkey is the ratio of quarterly sum of total secondary bond market 

transactions to the average outstanding volume of government bonds without any distinction in 

terms of the bond types. Turnover rates for Turkey are calculated by taking the ratio of quarterly 

secondary market transactions to the average stock value of fixed coupon bond and inflation 

indexed bonds respectively. CPI index and fixed coupon refer the inflation indexed bond and 

nominal bond respectively. Data source for other countries is the US national inflation 

association.
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Appendix Figure 1-Government Bonds Market Turnover Rates (as of Q1 2014) 
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Chapter 3 
 

Reserve Requirement Maintenance Pattern of the Banking 

Sector Sub-Groups: The Case of Turkey 

 

 

Abstract In this chapter, we aim to identify the factors that affect the banking 

sector’s reserve requirement maintenance pattern, which is an essential component 

of the daily funding needs of the banking system. In this regard, we implement a 

panel data analysis with the use of unique bank-level data to determine the factors 

affecting this pattern. We also investigate whether the reserve maintenance patterns 

of different banking groups demonstrate different trends. The findings of this 

chapter emphasize the ownership structure and net TL positions of banks as well as 

whether they conduct conventional or Islamic finance-based banking, in assessing 

the reserve maintenance pattern of banking groups. Moreover, we show that there 

exist clear structural differences in the reserve maintenance preferences of banking 

groups in the first and second half of the maintenance periods. We believe that this 

chapter will enhance the effectiveness of the Central Bank’s liquidity management 

by contributing to the predictability of the reserve maintenance pattern of the 

banking sector. 

Keywords reserve requirements, reserve ratio, maintenance period, banking sector 

sub-groups, daily funding needs of financial system, Central Bank liquidity funding 

strategy, panel data analysis 
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1. Introduction 

This chapter investigates the factors affecting the reserve maintenance pattern of the 

banking sector in the case of a developing country. The main reason for the banking 

sector having money in their reserve accounts in central banks is the reserve 

requirement policies implemented for the purpose of (1) protection against liquidity 

and solvency risks of the banking system as observed mainly in the gold standard 

period, (2) monetary control to influence monetary aggregates, and (3) liquidity 

management to steer the short-term money market rates, as stressed by Gray (2011). 

The banking regulations regarding the liquid assets of banks, deposit insurance 

schemes and the emergency liquidity provision facility of central banks have made 

the prudential role of reserve requirements outdated (Gray, 2011).  

Moreover, the reserve requirement policies have been implemented within a more 

flexible framework, and banks are generally allowed to hold reserve accounts below 

or above their required reserve levels within some limits. However, this flexibility 

has resulted in the reserve maintenance pattern of banks being one of the main pillars 

in forecasting market liquidity, and any forecast error in this item may lead to 

undesirable fluctuations in short-term interest rates. Therefore, the literature 

regarding the tendency of banks with their reserve maintenance has been mainly 

focused on the interaction between the change in reserve accounts and money market 

interest rates. To this end, the parameters affecting the reserve maintenance pattern of 

banks have been discussed within both the monetary policy and optimal reserve 

management in the literature.   

On the other hand, the recent financial crisis initiated structural changes in the 

monetary policy design in order to cope with fluctuations in the financial markets. In 

particular, the central banks of advanced economies created abundant liquidity after 

the 2008 global financial crisis in order to restore economies to a healthy state 

(Oduncu et al, 2013). However, this abundant liquidity has increased the volatility of 

short-term capital flows, resulting in adverse effects on the credit growth volatility 

and FX volatility in emerging markets. In order to reduce the adverse consequences 

of excessive capital flow volatility, the CBRT designed and launched its new 

monetary policy framework in late 20108. In the new policy mix, while maintaining 

price stability is the priority goal, contributing to financial stability becomes a 

supportive objective (Akçelik et al., 2013)9.  

                                                 
8 See Başçı and Kara (2011), Alper, Kara and Yörükoğlu (2013), Aysan, Fendoğlu and Kılınç 

(2014) regarding the new policy framework. 
9For details of this new framework, see Başçı and Kara (2011), Kara (2012) and Akçelik et al. 

(2013). 
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In particular, the liquidity funding strategy of the CBRT constitutes the main and 

more frequently used component of the new policy mix. Like many central banks, 

the CBRT aims to manage banking system liquidity in order to set short-term interest 

rates around the policy rate determined by the MPC. However, the CBRT has 

structured its liquidity funding strategy in a way that enables the effective use of 

other monetary policy tools. In addition to its traditional framework, the CBRT has 

introduced the asymmetric interest rate corridor mechanism as a new monetary 

policy tool to central banking practices in order to increase flexibility in policy 

making. Within this new policy pillar, the asymmetric interest rate corridor, in which 

the overnight borrowing and lending rates of the CBRT form the lower and upper 

bound respectively, is set around the main funding rate of the CBRT (the one-week 

repo rate), and, depending on policy objectives, the corridor has been narrowed or 

extended asymmetrically10.  

Having an asymmetric interest rate corridor reflects that the CBRT has more room to 

increase (decrease) the main funding cost of the banking system through its OMOs 

without waiting for the next MPC meeting. However, even if the asymmetric interest 

rate corridor provides a flexible liquidity funding strategy for CBRT, the active use 

of the liquidity funding policy within a wider interest rate corridor has produced 

some difficulties. The most pronounced one is to estimate the actual daily funding 

needs of the banking system (DFNS)11 in order to eliminate unintended volatility in 

secondary interbank money market rates. Moreover, the determination of short-term 

interest rates on a daily basis rather than waiting for the next MPC meeting might 

result in uncertainty in short-term money markets rates and unpredictability in the 

course of CBRT policies.  

The components of the DFNS, such as the CBRT operations and treasury oriented 

cash inflows/outflows to/from the banking system are exactly known before the 

particular day of calculation. Thus, the main component of the DFNS to be estimated 

is the change in the level of free deposit accounts of the banking system to fulfill 

their reserve liabilities. This is due to the fact that the reserve requirement framework 

in Turkey does not necessitate banks to hold the actual level of their respective 

reserve requirements in the CBRT for the entire maintenance period and provides a 

more flexible structure for banks in fulfilling their reserve liabilities in CBRT 

accounts. Hence, this flexibility provided to banks has brought some difficulties for 

the CBRT in the estimation of the DFNS, since the DFNS directly depends on the 

banking sector’s desired amount of reserve level in the CBRT account on a specified 

                                                 
10We provide the details of the asymmetric interest rate corridor system in Appendix 1. 
11The components of the daily funding needs of financial system (DFNS) in Turkey are discussed 

in detail in Appendix 2. 
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day. Any fluctuation in required reserves12 held by banks harms the effectiveness of 

liquidity operations and can lead to unexpected fluctuations of the money market 

rates. Thus, there is a need to determine the pattern/s in the reserve maintenance 

behavior13 of banks in order to eliminate distortions in estimating the DFNS and to 

improve the effectiveness of central bank liquidity management.  

In this regard, we employ the unique database of bank level required reserves and 

their corresponding free deposit account level held in the CBRT on a daily basis to 

fulfill their respective reserve liabilities. The reserve maintenance patterns of banks 

have been extensively discussed in the literature within the optimal reserve 

management framework (Clouse & Dow, 2002; Coelho & Pinto, 2004; Talasli & 

Özyıldırım, 2013), in which a representative bank tries to balance the opportunity 

costs of holding non-interest bearing reserves, in contrast to the costs associated with 

non-fulfillment of reserve requirements. Thus, we argue that the most important 

theoretical channel determining the reserve maintenance pattern of banks is the cost 

channel. To this end, we mainly base our analysis on factors reflecting the current 

and future expected costs of the banking sector. To reflect the cost channel, we 

incorporate the liquidity stance of the CBRT and the expectation of the private sector 

regarding the future course of interest rates in our analysis. 

In addition, our database also enables us to investigate differences in reserve 

maintenance within sub-banking groups. This reflects another contribution of this 

chapter to the literature. We classify the Turkish banking system according to 

ownership structure and operating principles. Thus we have (1) public banks, (2) 

participation banks (operating under Islamic finance principles), (3) private banks; 

we also distinguish the private banks according to their net TL positions in the 

interbank money market, namely (4) net TL borrower private banks and (5) net TL 

lender private banks.  

We find that whenever the CBRT applies a relatively tighter (accommodative) 

liquidity stance, banks opt to increase (decrease) their reserve levels in their CBRT 

accounts, possibly due to uncertainties regarding whether the CBRT will continue 

tightening or not. Moreover, an increase in the expectations that futures short-term 

money market rates would be higher, causes banks to hold a higher amount in the 

free deposit accounts in the CBRT in order to minimize their expected cost of 

providing funds. Within banking groups, we observe that private banks, especially 

net TL borrower private banks, are more sensitive to CBRT policies and the 

expectations regarding the future course of short-term interest rates as compared to 

state-owned banks, whereas the participation banks are seen to be insensitive to those 

                                                 
12 See Talaslı(2012) for the details, 
13 Required reserves and reserves are interchangeably used in the paper. 
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variables. This might be attributed to the nonexistence of the interbank money 

market for participation banks in Turkey and the limited amount of Islamic finance 

instruments to be used as collateral while borrowing from the CBRT.  

We argue that the findings of our chapter enhance the effectiveness of the Central 

Bank’s liquidity management by contributing to the predictability of the reserve 

maintaining pattern of the banking sector. Moreover, by demonstrating the 

differences between bank groups, they provide crucial inputs for the policy makers 

for the development of the financial system. 

The remainder of the chapter is organized as follows. The next section presents the 

reserve requirement framework in Turkey. Section 3 details the review of the 

literature with regard to the reserve maintenance of the banking sector. Section 4 

details our proposed hypotheses, together with their theoretical channels, explains the 

data set and our methodology, and also presents our empirical results. Section 5 

concludes the chapter. 

2. The Structure of the Reserve Requirement Mechanism in Turkey 

Since the new policy framework with financial stability oversight requires new 

structural and cyclical instruments, the CBRT has made crucial amendments in the 

conventional reserve requirement policy framework in Turkey to construct a counter-

cyclical policy tool as a precautionary measure against macro financial risks. The 

conventional reserve requirements (RR) policy necessitates banks and related 

financial institutions to hold certain part of their deposit and similar obligations in 

their respective free deposit accounts at the CBRT for the specified period of time 

(Alper & Tiryaki, 2011).  

First, the CBRT terminated the remuneration of required reserves of banks in 2010, 

as the interest rate on RR accounts amounted to nearly 80% of the CBRT’s policy 

rate and the cost channel through RR policy was limited. This ending of 

remuneration was put in place in order to grow the effectiveness of the RR policy 

(Alper, 2008). Next, the CBRT expanded the scope of the liabilities subject to RR, 

including repo transactions among banks, apart from repo transactions carried out 

with the CBRT becoming an addition, and financing institutions aside from banks 

were also subjected to RR. Moreover, the CBRT introduced maturity based reserve 

requirement (MBRR) mechanism and differentiated the RRR for FX and TL in 

accordance with the maturity structure of liabilities subject to required reserves. The 

CBRT aims to extend the maturity of the resources of the banking system and, via 

MBRR, to minimize the mismatch in maturity between the assets and liabilities of 

the financial system. 
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The CBRT also differentiated the RRR for the source of liabilities, namely, deposit 

and non-deposit accounts. Within the MBRR, for TL and FX denominated liabilities, 

higher RRRs have been put in place for shorter-term liabilities. The RRR of each 

deposit and non-deposit account with different maturities for TL and FX liabilities 

respectively is shown in Figure 1. As demonstrated, the CBRT has occasionally 

decided to change the wedge between the upper and lower bounds of reserve 

requirements for different sub-components of total reserve liabilities within the new 

policy framework. 

 

Fig. 1 Reserve Requirements Ratios–RRR (percent) Source: CBRT 

At the end of 2011 the CBRT made another vital adjustment within the reserve 

requirement scheme by introducing a new macro prudential tool called the Reserve 

Options Mechanism (ROM). The intention of this new policy pillar was to remove 

the adverse effects of the volatility of excess capital flows on the foreign exchange 
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The upper left panel depicts the total Turkish lira (TL) denominated reserve requirements to be held by the banking sector in 

the CBRT (billion TL). The TL reserve requirements are calculated as the effective reserve requirement ratio times the total TL 

denominated liabilities subject to reserve requirements. The upper right panel reflects the gross level of reserve requirement 

to be held for TL denominated liabilities and TL reserve requirements fulfilled with the ROM facility. The lower left and right 

panels depict the ROM utilization rates of banking sector groups. Public banks refer to the state owned banks, while the 

participation banks operate under Islamic finance principles. Net borrower and lender private banks refer to the conventional 

privately owned banks net TL borrower and lender in the interbank money market of Borsa Istanbul.

TL Required Reserves (billion TL) TL Required Reserves with ROM (billion TL)

ROM Utilization Rate (percent) ROM Utilization Rate (percent)

rate, and, in addition, to support international reserves of the CBRT (Alper et al., 

2012). The CBRT has put in place this new policy pillar with the use of two essential 

components of the ROM facility, as regards the upper limits to be used for the overall 

banking system’s TL denominated reserve requirements and the reserve option 

coefficients. Section 2.2 of Chapter 1 provides a detailed explanation regarding the 

policy steps in the ROM, together with a numerical example for the ROM. The 

current upper limits for FX and standard gold to be used instead of the overall 

banking system’s TL denominated reserve requirements are 60% and 30% 

respectively. Thus, the ROM facility has provided an option for the banking sector to 

hold at most 90% of their TL required reserves with FX and gold instead of TL.  

Fig. 2 TL Reserve Requirements and Utilization Rates of ROM by Bank Groups Source: CBRT 

The upper left panel of Figure 2 depicts the total reserve requirements of the banking 

sector groups, which are calculated as effective reserve requirement ratio times the 
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total TL denominated liabilities subject to reserve requirements. There exists an 

upward trend in the TL reserve requirements, with some fluctuations occurring due 

to the CBRT reserve requirement policy steps. As seen in this part of the figure, the 

private, public and participation banks comprise nearly 59%, 36% and 6% of the 

total reserve requirements respectively, and the net borrower private banks are 

required to hold 34% of the total reserve requirements. Since the ROM facility 

operates as an automatic stabilizer to the changes in capital flows, through giving the 

flexibility to Turkish banks to adjust their FX and gold reserves endogenously in 

accordance with their liquidity needs14, the ROM continues to be used intensively by 

banks. 

In the upper right panel of Figure 2, the light shaded area reflects the TL reserve 

requirements fulfilled with the ROM facility. As of October 2014, the amount of 

gross TL required reserves is around 78.3 billion TL, and the 64.4 billion TL portion 

of the gross level is provided through the ROM facility, with nearly 52.8 billion USD 

worth of FX and standard gold. The lower panel of Figure 2 reflects the ROM 

utilization rates of the banking sector sub-groups respectively. The participation 

banks employ the ROM more intensively as compared to other groups, with a recent 

downward trend due to the political tension between the leading party and the biggest 

participation bank. This outcome is in line with the balance sheet structure of 

participation banks. The existence of limited variety, the size of financial instruments 

based on Islamic finance in Turkey and the relatively low level of foreign currency 

loans in the balance sheets of participation banks are thought to be the main factors 

leaving participation banks with excess FX liquidity as compared to other groups. 

Moreover, public banks prefer to use the ROM facility as compared to private banks, 

due to their relative conservative banking structure. Since the investment universe of 

FX denominated assets for conventional banking is larger, and private banks are 

more willing to give FX denominated credits, the utilization rate of the ROM for 

privately owned banks is relatively smaller. However, due to the relative changes in 

the funding costs of the banking sector in TL and FX, we observe some volatility in 

the utilization rate of the ROM facility by banking groups. As we distinguish the 

private banks according to their position in the secondary interbank lending market, 

the net TL lender private banks’ utilization rate of the ROM facility is remarkably 

stable. It is noteworthy that net TL borrower private banks demonstrate a more 

volatile pattern, due in particular to their higher sensitivity to the relative changes in 

the funding costs in terms of TL and FX (lower right panel of Figure 2). 

Having discussed the new components of the unconventional reserve requirement 

mechanism of the CBRT, the amount of required reserves to be held by the banking 

                                                 
14 For the design of the mechanism, see Alper, Kara and Yörükoğlu (2012). 
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system for each maintenance period is calculated on the balance sheet figures of the 

Friday two weeks before the start of the maintenance period. Moreover, the level of 

the FX or gold reserves in place of Turkish Lira reserve requirements within the 

ROM15  facility is determined by the banking sector on the last day of the recent end 

period. Banks can therefore calculate their respective reserve liabilities prior to the 

start of a new maintenance period.   

The main pillars of the reserve requirement maintenance structure in Turkey are: (1) 

banks do not have to hold their actual required level on each day, and have the 

opportunity to establish their required reserves on average for 14 days of the 

maintenance period. (2) Banks can carry over surplus or deficits of their reserves to 

the next maintenance period unless it exceeds 5% of their calculated required 

reserves. (3) The CBRT implemented a technical adjustment in a Communiqué on 

Reserve Requirements in August 2011 in order to limit the volatility in the short-term 

interest rates and increase the efficiency of the central bank liquidity management. 

Accordingly, funding from repo transactions is included in the liabilities that are 

currently subject to required reserves, by taking the average of daily balances 

between two calculation periods, instead of being computed bi-weekly on Fridays. 

As seen, these main pillars provide flexibility for banks in maintaining a certain part 

of their liabilities subject to reserve requirements via their preferred daily liquidity 

management. However, this flexibility provided to banks causes some distortions for 

the CBRT in the estimation of the DFNS, since the DFNS changes, depending on the 

reserve amount banking sectors would like to maintain on the specified day. Thus, 

there is a need to determine the pattern/s in the reserve maintenance pattern of banks 

under different circumstances in order to eliminate distortions in estimating the 

DFNS.  

3. Literature Review  

The literature regarding the tendency of banks as regards their reserve maintenance 

has been mainly focused on the interaction between the change in reserve accounts 

and money market interest rates. To this end, the parameters affecting the reserve 

maintenance pattern of banks have been discussed within both monetary policy and 

optimal reserve management in the literature.   

Poole (1968) develops a single period model for reserve demand, which constitutes a 

base model for subsequent researchers’ extended models focused on optimal reserve 

demand. He argues that the demand for reserve balances is mainly related to 

uncertainty regarding the flow of payments, and concludes that banks prefer to hold 

excess reserves in times of higher uncertainty in flow of payments.  

                                                 
15 FX and gold reserves are held in blocked accounts of the CBRT for the reserve requirement 

maintenance period (14 days). 
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Campbell (1987) shows the existence of predictable variations in the funds rate 

during the maintenance week by analyzing the behavior of federal funds during the 

period of 1980-1983. He emphasizes that within the framework of lagged reserve 

accounting and underestimation of aggregate reserve level by banks, since they only 

know their own reserve requirements, the announcement raises the funds rate, which 

provides evidence against the martingale hypothesis. 

Spindt and Hoffmeister (1988) analyze the impact of reserve maintenance 

considerations of banks on the fed funds rate, and their proposed model suggests that 

the variation in fed funds rates tends to increase just prior to holidays and Fridays, 

especially the second Friday of maintenance periods. Moreover, their model provides 

evidence of change in the variation of the fed funds rate within days, and highlights 

the relatively higher variance at the day ends. As a main source of this outcome, they 

suggest regulatory and accounting conventions, especially end-of-day balance 

accounting and periodic reserve settlement practices.  

Kopecky and Tucker (1993) investigate the observed variations in fed fund rates 

during the maintenance period by modeling bank behavior. To this end, they build a 

two-period model of a profit maximizing bank’s behavior on settling and non-settling 

days, in which variation in fed funds rate is remarkably lower than the variation on 

settlings days, by focusing on fixed transaction costs and probability distributions of 

stochastic reserve flows. They argue that regulatory factors changing the variation of 

reserve flows might have resulted in relatively low levels of fed funds variance on 

non-settling days as compared to settling days.  

Hamilton (1996) claims that line limits, trading frictions and transaction costs 

triggers banks in the U.S. not to accept reserves held on different days of the 

maintenance period to be perfect substitutes. With the help of a theoretical model of 

the federal funds market, he proposes statistical evidence against the hypothesis that 

the federal funds rate follows a martingale over the reserve maintenance period, and, 

moreover, he argues that the Federal Reserve has the ability to change the fed funds 

rate due to the abovementioned frictions. In his follow-up paper, Hamilton (1997) 

tries to measure the impact of open market operations on fed funds rates by focusing 

on the impact of changes in treasury balance on the supply of reserves available to 

private banks. He concludes that temporary shortfalls in the supply of reserves to 

private banks to meet their two-week reserve requirements leads to an increase in the 

fed fund rate. He provides numerical estimates that a 1 billion USD temporary drain 

in reserves tends to increase fed funds rates by around 1 to 3 basis points. He also 

highlights that in the case of a reserve shortfall persisting through the two-week 

maintenance period, then the rates would pick up by 10 basis points.  
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Clouse and Elmendorf (1997) analyze the impact of low required reserve levels of 

banks on the volatility of the fed funds rates. They propose a microeconomic model 

of the fed funds market and provide evidence of the increase in the volatility of the 

fed funds rate due to the reductions in reserve balances within a nonlinear pattern. 

They argue that persisting declines in reserve requirements might result in an 

increase in the fed funds rate volatility, and, in return, complicate the banks’ reserve 

maintenance. They propose that the main driving force behind their outcome is that a 

decline in the level of reserve requirements reduces the elasticity of requirement 

related demand for reserves to the changes in the fed funds rate, and might result in 

more switching between the reserve requirement driven demand to fulfill their 

responsibility and the clearing demand to avoid overnight drafts from day to day. 

Thus, the reduction in reserve requirements might result in a more binding clearing 

demand, which has a steeper and more volatile schedule than the reserve requirement 

driven demand.  

Furffine (2000) proposes a model in order to incorporate the impact of interbank 

payments on the determination of reserve management of banks and the fed funds 

rate. With the use of the panel data of large banking institutions which are very active 

in the payment system, he focuses on the uncertainty regarding the interbank 

payments, which would definitely result in an increase in precautionary demand for 

bank reserves to fulfill their reserve requirements and to eliminate penalties for 

overdrafts. Furffine (2000) concludes that patterns in interbank payments in both 

volume and volatility have the ability to explain the variations in the reserve 

maintenance pattern of banks and fluctuations in the fed funds rate throughout the 

maintenance period.  

Clouse and Dow (2002) analyze the demand for excess reserves of a representative 

bank within the framework of a 14-day maintenance period, with carry-over 

provisions and weekend accounting for the United States. They utilize their model in 

order to assess changes in banking patterns during the reserve maintenance period to 

the changes in the level of uncertainty and penalties, and remuneration of reserve 

accounts. They show the optimality of adjusting their reserve balances with the 

carry-over facility, however, they argue that uncertainty limits their intention to make 

use of carry-over provision and negatively affects the dynamic pattern of reserve 

demand. Moreover, they highlight that remuneration of excess reserve balances 

might result in a significantly flatter pattern of reserves and a much smaller increase 

on settlement days. Lastly, they provide evidence for the smoother pattern of reserve 

demand in the case of banks having an overdraft on Friday, being penalized for 

Friday, Saturday and Sunday.  

Bartolini et al. (2000) analyze the reserve maintenance pattern of banks with the use 

of daily data on bank reserves and overnight money market rates. They focus their 



 

          135 

 135 

attention on the striking pattern of depository institutions to hold higher reserves 

during the last days of maintenance periods, during which the opportunity cost of 

holding reserves is the highest. They argue that liquidity shocks and transaction costs 

within the interaction between banks’ liquidity management and the Federal 

Reserve’s rate targeting policy cause the bank reserves and money market rates to 

increase during the last days of reserve maintenance periods. They highlight that 

uncertainty regarding their reserve needs and lower costs in trading induces banks to 

postpone their trading activities on settlements days, when they are endowed with 

higher information. Thus, they argue that the formation of a well-designed 

framework of monetary policy and the elimination of uncertainty regarding the bank 

reserve needs leads to lower variation in money market rates and lesser trading costs 

for banks, and reduces the difficulty in the central bank’s policy making. 

Coelho and Pinto (2004) model the pattern of reserve demand in the Brazilian 

reserve requirement setting by following the Clouse and Dow (2002) dynamic 

programming model. They show that reserve demand is relatively higher in the first 

three days of maintenance periods due to the uncertainty associated with the 

overlapping of accounting and accomplishment periods, and they highlight that 

elimination of this overlapping would provide lesser variance in reserve demand. 

Moreover, they provide consistent evidence for the impact of expected policy rate 

changes on banks’ reserve demand in such way that banks increase (decrease) their 

reserve demand preceding the expected rate hike (cut) decision.  

Moreover, the recent financial and European debt crises might also initiate structural 

changes in the reserve maintenance pattern of banks, since the global financial 

architecture has been the core sector in recent downturns, and most of the policies 

implemented against the crises have been targeted at the financial system. As an 

attempt to analyze this argument, Hauck and Neyer (2011) investigate the reserve 

holding patterns of European banks before and after the recent financial crisis. They 

show that after the financial crisis European banks tended to increase their reserve 

balances at the beginning of reserve maintenance periods and to hold fewer reserves 

at the end due to backing up their accounts against possible deposit withdrawals. 

However, they tend to have a smoother pattern in fulfilling their reserve requirements 

in the pre-crises period.   

Lastly, Talasli and Özyıldırım (2013) focus on the cost minimization problem of a 

representative bank within the institutional framework of the Turkish reserve 

requirement regime in order to determine the optimal reserve management pattern. 

They incorporate the opportunity cost of holding reserves, penalty costs for not 

fulfilling the reserve requirements, the carry-over provision and the use of the late 

liquidity window facility provided by the Central Bank of Turkey to the banking 

system within their dynamic programming model. They show that a representative 
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bank has the tendency to start the maintenance period with a low level of reserve and 

to increase its reserve holdings in the second week, with remarkable spikes in the last 

three days. Moreover, they provide evidence regarding the sensitivity of the reserve 

demand of the bank to changes in carry-in amounts, policy interest rates, 

remuneration of reserves and liquidity shocks respectively. They suggest that in the 

case of left-skewed liquidity shocks implying more probable shortage of liquidity, 

the bank tends to frontload its reserves and reduce gradually over the rest of the 

maintenance period.      

4. Empirical Analysis  

4.1 Data 

We employ the unique database of the CBRT, consisting of the daily amount of 

reserves held by each bank in their corresponding free deposit account in the CBRT 

and the required reserve liabilities for the respective maintenance period. Our sample 

covers the 123 reserve maintenance periods between January 2010 and October 

2014. Each maintenance period involves 14 days. We also try to investigate the 

differences in reserve maintenance patterns among sub-banking groups by focusing 

on 18 major banks in the Turkish banking system in our data set. To this end, we 

categorize our banking sector under five distinct groups: (1) public banks (three 

banks), (2) participation banks operating under Islamic finance rules (four banks), (3) 

private banks (11 banks), (4) net TL borrower private banks (four banks with a 

shortage of TL liquidity), and (5) net TL lender private banks (seven banks with 

excess TL liquidity). Since our main intention is to assess the reserve maintenance 

patterns of banking groups, we define the reserve ratio as our dependent variable, 

which is calculated as the proportion of the free deposit level of each entity (bank) in 

the CBRT to the level of the respective required reserves to be held within the 

respective maintenance period. We calculate the reserve ratios for all the working 

days of the maintenance periods. We adopt a consolidation methodology while 

calculating the reserve ratios for each sub-banking group, by taking the proportion of 

the total free deposit level of each sub-group in the CBRT to the level of their 

respective total required reserves. As seen, we give more weight to the preferences of 

banks with a higher required reserve (big banks). We prefer this methodology in 

order to obtain the clear impact of the daily reserve ratio preferences of banks on the 

DFNS. We depict the sample averages and their respective standard deviation of 

reserve ratios for each sub-banking group for each working day of the maintenance 

periods16 in Figure 3.  

 

                                                 
16 We excluded Saturdays and Sundays in our analysis, since the same reserve ratio of each Friday 

is valid for weekend days.  
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Fig. 3 Trends in Reserve Maintenance of Banking Groups (reserve ratios) Source: CBRT 

On the left panel, we observe that three main banking groups have the tendency to 

hold the free deposit level in their CBRT accounts higher than their required level 

(reserve ratio is higher than 1) during the first half of the maintenance period. The 

participation banks clearly diverge from the other groups by increasing their reserve 

ratios well above unity in the first half of the maintenance period, and maintain their 

reserves far below their required level in the second half. This clear trend of 

participation banks could be attributed the nonexistence of active secondary 

borrowing market to meet their daily TL liquidity needs as conventional banks, and 

the limited amount of Islamic finance instruments to be used as collateral while 

borrowing from the CBRT. In contrast, we observe more structural and similar 

patterns in the reserve ratios of public and private banks due to their excess of 

different daily facilities to obtain necessary the TL liquidity. On the right-hand panel 

of Figure 4, we observe more distinct patterns for net TL lender and TL borrower 

private banks. Due to their relatively low sensitivity to funding costs and low 

liquidity risk by having excess TL liquidity, net lender private banks are more 

inclined to have a reserve ratio well above unity in the first half of the maintenance 

period and to increase their flexibility to lend more in the second half by decreasing 

their reserve ratios, whereas, net borrower private banks are seen to have more 

conservative patterns in reserve maintenance, due to their higher sensitivity to the 

cost of funding and the TL liquidity risk, and they tend to increase their reserves in 

the CBRT in the second half.  

Reflects the reserve ratios of banking sector sub groups. We define the reserve ratio  as the proportion of free deposit 

level of each entity (banks) in the CBRT to the level of respective required reserves to be held in each maintenance 

period. The figures in the line graphs are the sample averages of the reserve ratios of each working day of the 

maintenance periods. Public banks refer to  state owned banks, while the participation banks operate under Islamic 

finance principles. Net borrower and lender private banks refer to  the conventional privately owned banks net TL 

borrower and lender in the interbank money market of Borsa Istanbul. The  lower parts of each panel (bar charts) depict 

the standard deviations of reserve ratios for each sub-banking group within our sample in order to  reveal relative 

volatility patterns. The sample covers  the 123 reserve maintenance periods between January 2010 and October 2014. 
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On the lower part of each panel in Figure 4, we also present the standard deviations 

of reserve ratios for each sub-banking group within our sample in order to reveal 

their relative volatility patterns. As seen, the highest dispersion is observed for 

participation banks, possibly due to their inflexible source of funding, such as 

deposits, in excess of the interbank money market, which might help smooth out 

their reserve ratios. On the other hand, we observe the lowest dispersion is for private 

banks, and especially for net borrower private banks, as expected, possibly due to 

their greater effort to eliminate their liquidity and funding risk as compared to net 

lender private banks, whose need for smoothing out their reserve ratio is less. 

4.2 Hypotheses and Theoretical Channels 

The main reason for the Turkish banking system having money in the reserve 

accounts in the central bank is the reserve requirements. However, the reserve 

requirement framework in Turkey has been implementing a more flexible 

framework, and banks are allowed to hold reserve accounts below or above their 

required reserve levels within some limits. As we highlight in the third section, the 

reserve maintenance patterns of banks have been extensively discussed in the 

literature within the optimal reserve management framework. Theoretical papers are 

mainly focused on the cost minimization problem of a representative bank trying to 

determine optimal reserve level, which balances the opportunity costs of holding 

non-interest bearing reserves in contrast to the costs associated with non-fulfillment 

of reserve requirements. Thus, we might argue that the most important theoretical 

channel determining the reserve maintenance pattern of banks is the cost channel.  

The cost minimization problem of a hypothetical bank can be summarized as the 

minimization of the discounted cost of maintaining reserves. This minimization 

problem consists of two main elements, as discussed by Clouse and Dow (2002): (1) 

the intra- (within) maintenance period cost minimization problem, since a bank has 

to determine the daily reserve levels that sustain healthy functioning of its payment 

system and also fulfill the reserve requirements, and (2) the inter- (between) 

maintenance period cost minimization problem, since the banks’ negative or positive 

carry-over provision to the next period would definitely impact the reserve 

maintenance pattern of banks in the subsequent maintenance period. Spindt and 

Tarhan (1984) debate how banks determine their carry-over choices and provide 

evidence that the carry-over preferences of banks depends on expectations regarding 

expected future costs, especially changes in interest rates. Thus, any changes 

regarding the cost of funding in the current or subsequent periods might have a clear 

impact on the reserve maintenance pattern of banks. To reflect the cost channel, we 

focus on the liquidity stance of the CBRT and the expectations of the private sector 

regarding the future course of interest rates. 
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Banks maintain their reserve in their free deposit accounts at the CBRT not only for 

fulfilling their required reserve liabilities but also for their intraday liquidity needs, in 

order to perform their regular banking operations. It is considered that the free 

deposit account level of banks in the CBRT ought not to fall below a certain level in 

order to operate uninterrupted intraday banking operations. On the other hand, the 

amount of daily reserves maintained by banks in the CBRT is also thought to be a 

function of central bank funding. Keleş et al (2013) introduced a new measure to 

demonstrate the liquidity stance of the CBRT: the liquidity stance index17 takes the 

value of 1 during the periods of fully-funded strategy through the main financing 

operation (one-week repo auctions) adopted by the CBRT, and takes a value below 

(above) 1 once the liquidity is tightened (an accommodative liquidity policy is in 

place).  

 

Fig. 4 The CBRT Liquidity Stance and Reserve Ratio of the Banking Sector Source: CBRT18 

Figure 4 reflects the CBRT liquidity stance index and reserve ratio of the overall 

banking sector for the first and second half of the maintenance periods respectively. 

The impact of the CBRT’s liquidity stance on the banks’ reserve maintenance pattern 

in the first and second half of the maintenance period is seen to be effective in the 

reverse direction, especially in times of tightening (Figure 4). The banking sector is 

                                                 
17 The liquidity stance index reflects the ratio of amount of main financing operations to the daily 

funding need of system.  
18 Figures for each sub-banking groups are given in Appendix Figure 2, since the trend for each sub 

groups does not deviate from overall banking sector’s trend.   

Reflects the reserve ratios of the overall banking sector and the Liquidity Stance Index of Keles et al. (2013) for the first 

and second half o f the maintenance periods. We define the reserve ratio  as the proportion of the free deposit level of 

the overall banking sector in the CBRT to the level of respective required reserves to be held in each maintenance 

period. The left (right) red line is the sample of averages of the reserve ratios of the first (second) of maintenance 

period. The blue lines with the marks represent the liquidity stance index, which takes the value of 1 during the periods of 

the fully-funded strategy through the main financing operation (1-week repo auctions) adopted by the CBRT and takes a 

value below (above) 1 once the liquidity is tightened (an accommodative liquidity policy is in place). The sample covers 

the 123 reserve maintenance periods between January 2010 and October 2014. 
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Reflects the reserve rat ios of the overall banking sector during the addit ional monetary t ightening 

(AM T) days of the CBRT. During AM Ts, the CBRT neither opens quantity repo auctions nor 

provides a funding facility to primary dealer banks in order to force the banking sector to use CBRT 

funding at the upper band of the interest rate corridor. The CBRT occasionally implemented and 

announced surprise AM Ts. The bar charts ref lect the number of observat ions during the working days 

of the maintenance periods. The sample covers  the 123 reserve maintenance periods between January 

inclined to hold higher (lower) reserves than the required level in the first (second) 

half of the maintenance period as the CBRT implements liquidity tightening. This 

might be evaluated as meaning that the banking sector prefers not to take the extra 

interest rate risk and chooses to fulfill its responsibilities in the first half due to 

uncertainties regarding whether the CBRT will continue tightening or not, and to 

hold onto more while the CBRT loosens its liquidity policy in the second half. In the 

opposite direction, the banking sector, which does not face a liquidity risk, has the 

tendency to maintain fewer (higher) reserves in the first (second) half throughout the 

accommodative monetary policy periods. 

 A similar impact of monetary stance on reserve maintenance is also realized when 

we focus on the times of additional monetary tightening (AMT), during which the 

CBRT neither opens quantity repo auctions nor provides a funding facility to primary 

dealer banks, in order to force the banking sector to use CBRT funding at the upper 

band of the interest rate corridor. The CBRT occasionally implements and announces 

surprise AMTs. As seen in Figure 5, AMTs force banks to maintain reserves in a 

more prudent way, depending on the type of AMT. Preannounced AMTs in 

particular significantly affect reserve maintenance patterns. Banks prefer to reduce 

their borrowing amount to the minimum possible on AMT days, due to temporary 

cost disadvantage, and lower their reserve balances to the lowest possible levels that 

do not harm payment systems and their intraday banking operations.   

 

 

 

 

 

 

 

 

 

 

 

Fig.5 Additional Monetary Tightening and Reserve Maintenance of Banking Sector19 

                                                 
19 Figures for each sub-banking groups are given in Appendix Figure 3, since the trend for each sub 

groups does not deviate from overall banking sector’s trend.   
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The liquidity stance of the CBRT also gives a signal to the market about the possible 

rate decision of the MPC. Once there is a policy rate hike expectation in the market 

as a result of a tight liquidity stance of the CBRT, banks opt to maintain higher 

reserves to contain upside pressure of rising interest rates on the cost of reserve 

maintenance. Similar impact is relatively weak once a rate cut expectation prevails. 

Thus, we propose the following hypotheses regarding the CBRT liquidity policy 

stance: 

H1: A tighter CBRT liquidity stance results in higher reserve ratios20 especially in 

the first half of the maintenance period. 

H2: Additional Monetary Tightening days of the CBRT force banks to reduce their 

reserves to avoid temporary higher costs. 

 H3: An increase in the expectations regarding policy rate hikes forces banks to hold 

higher reserves now to avoid future costs. 

In contrast, we argue that the ROM facility might be effective on reserve ratios 

through its leveling effect, since the ROM facility allows banks to maintain a certain 

portion of their TL required reserves in FX and gold, and there exists a minimum 

threshold level of reserve in order not to bring the payment system to a halt. We 

argue that an increase in the ROM utilization rate reduces the TL denominated 

reserves to be held, and this reduction might depress the downside flexibility of the 

banking sector to lower their reserve level in any case. Thus, the banking sector 

might become more prone to the penalties, due to possible reserve shortages, and this 

sensitivity results in an increase in the daily reserve ratio of banks. Banks with an 

overnight draft problem have to provide liquidity with the CBRT’s late liquidity 

window facility (as the lender of last resort), which has an overnight interest rate 

currently set at 475 basis points over the main financial facility’s (one-week repo) 

rate. Moreover, the frequent use of the late liquidity window facility is also closely 

monitored and would result in a cost to reputation as well. Thus, we propose the 

following hypothesis regarding the ROM facility: 

   H4: An increase in ROM utilization rate raises the reserve ratios of banks.  

However, there are autonomous factors that also affect the reserve maintenance 

patterns of the banking sector. Thus, we have to incorporate them into our analysis to 

purify the impact of our precise measures and to test our proposed hypothesis. First, 

treasury oriented cash flows are determinants of the magnitude of the DFNS and 

reserve balances of the banking sector, since the Turkish treasury carries out its 

                                                 
20Reflects the proportion of free deposit level of each entity (banks) in CBRT to the level of entity’s 

respective required reserves to be held within the respective maintenance period. 
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Reflects the reserve ratios of the banking sector during the working days of the maintenance periods, when we observe 

high levels of treasury oriented cash inflows and outflows. We define the reserve ratio  as the proportion of the free 

deposit level of the overall banking sector in the CBRT to the level of the respective required reserves to be held in 

each maintenance period. The red (blue) line refers to the treasury oriented cash outflows (inflows) from (to) the banking 

sector. The sample covers the 123 reserve maintenance periods between January 2010 and October 2014. Our threshold 

level for treasury cash flows is 1 billion TL.

payments and tax collection through banks. Treasury releases the money to the banks 

two days before the actual payment, and, in a similar manner, banks collect tax 

payments from the private sector two days before transfer to the treasury account in 

the CBRT. To reflect this, we depict in Figure 6 the reserve ratios of the banking 

sector during the working days of the maintenance periods, when we observe high 

levels of treasury oriented cash inflows and outflows.   

The impact of liquidity outflows (inflows) from (to) market stemming from the 

treasury cash flows is seen to draw the banking sector’s reserve ratio below (above) 

the unity. In particular, the net positive effect of salary payments gives rise to a 

considerable increase in reserve balances. On the other hand, in case the net effect is 

negative on the last days of the maintenance period, reserve balances decrease 

remarkably (Figure 6). Moreover, Furffine (2000) argues that the uncertainty 

regarding interbank payments would definitely result in an increase in a 

precautionary demand for bank reserves to fulfill their reserve requirements and to 

eliminate penalties for overdrafts. We argue that, in particular, treasury oriented cash 

in/outflows to/from the banking sector have significant impact on the reserve 

maintenance of the banking sector. 

Fig. 6 Treasury Account Flows and Reserve Maintenance of Banking Sector Source: CBRT 

Other factors that might affect the reserve maintenance patterns of the banking sector 

are the negative carry-over provision of banks in the previous period and the reserve 

pattern in the existing period. We argue that the negative carry-over provision in the 

previous period might lead to higher reserve ratios in the current period, since banks 

do not have the option of using the negative carry-over provision in two consecutive 
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periods. If they do, they are faced with severe sanctions. On the other hand, in case 

the entity’s average reserve level within the existing maintenance period is below the 

required level of the current period, banks might tend to increase reserve levels on 

subsequent days of the current period. Thus we should control these factors in our 

model specifications as well.   

Moreover, within the reserve requirement maintenance structure in Turkey, banks do 

not have to hold their actual required level on each day, and have the opportunity to 

establish their required reserves on average for 14 days of the maintenance period. 

Reserve levels on holiday eves count the number of holidays due to the averaging 

facility. Thus, banks might be willing to hold higher reserves during holiday eves in 

order to fulfill their reserve requirements. Lastly, the banks tend to increase their 

liquid assets in their balance sheet at quarter ends to reflect a healthier balance sheet 

structure as compared to their peer groups. Due to the balance sheet effect, in other 

words, the competition channel, banks might maintain higher levels of reserve on the 

last working day of each quarter. To reflect this, we depict the reserve ratios of the 

banking sector due to the balance sheet effect and holiday eves in Figure 7. 

Fig. 7 Balance Sheet and Holiday Eves, and Reserve Maintenance of Banking Groups 

Source: CBRT 

As seen in Figure 7, we observe that banks maintain higher levels of reserve on the 

last working day of each quarter. The balance sheet effect is greater, in particular, for 

participation and public banks, and this impact on the reserve ratio increases as we 

come close to year-end, which might be attributed to the higher competition of 

wanting to be seen as the largest and healthiest bank within these sub-segments of the 

banking sector. However, we do not observe clear evidence of the balance sheet 

Reflects the reserve ratios of the banking sector during the balance sheet periods and holiday eves. We define the 

reserve ratio  as the proportion of the free deposit level of the overall banking sector in the CBRT to the level of 

respective required reserves to be held in each maintenance period. Public banks refer to  the state owned banks, while 

the participation banks operate under Islamic finance principles. Net borrower and lender private banks refer to  the 

conventional privately owned banks net TL borrower and lender in the interbank money market of Borsa Istanbul. 

Sample space covers  the 123 reserve maintenance periods during January 2010 and October 2014. Bayram refers the 

eves of Qurban and Ramadan, bayrams of M uslims. The bar charts refer to  the number of observations in our sample. 
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effect on reserve ratios for private banks, as net-lender private banks tend to decrease 

their reserve levels below unity to take advantage of the high demand for liquidity 

close to year end. In addition, religious or official holidays within maintenance 

periods provide banks with the opportunity to increase their reserves to fulfill their 

requirements more easily, since the reserve balance on the last working day before 

the holiday is valid throughout the holiday period for averaging. Even though the 

impact of a holiday varies, depending on the length of the holiday, we simply 

observe the holiday effect on the reserve ratio for participation and public banks 

(Figure 7). 

4.3 Model Specification 

We adopt panel data methodology to test our proposed hypotheses and analyze the 

factors affecting the reserve maintenance patterns of the banking sector, since the 

panel data analysis integrates both cross-sectional and time series data and is thought 

to produce more efficient estimators due to higher degrees of freedom and the less 

likely problem of multi-collinearity between the units as compared to cross-sectional 

and time series data (Brooks, 2008). Our linear panel data model for the reserve ratio 

is as follows:  

𝑅𝑅𝑖𝑡
𝑗
= 𝛼 + 𝛽1𝐿𝑖𝑞𝑆𝑡𝑛𝑐𝑖𝑡 + 𝛽2𝑅𝑎𝑡𝑒𝐸𝑥𝑝𝑖𝑡 + 𝛽3𝑅𝑂𝑀𝑡

𝑗
+ 𝛽4𝑇𝑟𝑒𝑆𝑎𝑙𝑖𝑡 + 𝛽5𝑇𝑟𝑒𝑇𝑎𝑥𝑖𝑡 +

𝛽6𝐷𝑈𝑀𝑖𝑡
𝐴𝑀𝑇 + ∑ 𝛽𝑘𝐷𝑈𝑀𝑖𝑡

𝐶𝑜𝑛𝑡𝑟𝑜𝑙11
𝑘=7                 (2) 

In this model, 𝑅𝑅𝑖𝑡
𝑗

 represents the reserve ratio as our dependent variable, which 

reflects the proportion of free deposit level of each banking group in the CBRT to the 

level of the respective required reserves to be held within the respective maintenance 

period. 𝐿𝑖𝑞𝑆𝑡𝑛𝑐𝑖𝑡 reflects the change in the level of the liquidity stance index 

developed by Keles et al (2013). 𝑅𝑂𝑀𝑡
𝑗
represents the utilization rate of the ROM 

facility by each banking group in the maintenance period. 𝑅𝑎𝑡𝑒𝐸𝑥𝑝𝑖𝑡  reflects the 

change in the spread between the one-month foreign exchange implied rate and the 

CBRT funding cost as a measure of short-term interest rate expectations of markets. 

𝑇𝑟𝑒𝑆𝑎𝑙𝑖𝑡  and 𝑇𝑟𝑒𝑇𝑎𝑥𝑖𝑡 present the cash inflows from treasury to the banking sector 

and tax receipts and other tax-like cash outflows from the banking sector to treasury 

respectively. 𝐷𝑈𝑀𝑖𝑡
𝐴𝑀𝑇

 reflects dummy variable for CBRT AMT days. 

𝐷𝑈𝑀𝑖𝑡
𝐶𝑜𝑛𝑡𝑟𝑜𝑙  present the distinct control dummy variables for (1) holiday eves, (2) end 

of balance sheet term, (3) the maintenance period for which the previous period 

ended with negative carry-over provision, and (4) whether the entity’s average free 

deposit account level within the existing maintenance period since the day before is 

below the entity’s reserve requirement level. We employ the working days of the 

maintenance periods as our cross-sections, which are represented by i, in order to 
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Reflects the codes and resources of all model variables in Equation (2). We define the reserve ratio  as the proportion of free deposit 

level of overall banking sector in CBRT to the level of respected required reserves to be held in each maintenance periods. Liquidity 

Stance Index of Keles et. al (2013) takes the value of 1 during the periods of fully-funded strategy through main financing operation (1 

week repo auctions) adopted by CBRT and takes a value below (above) 1 once the liquidity is tightened (an accommodative liquidity 

policy is in place). The CBRT, at times of additional monetary tightening (AM T), neither opens quantity repo auctions nor provide 

funding facility to  primary dealer banks in order to  force banking sector to  use CBRT funding at the upper band of the interest rate 

corridor. NegCry anf BlwReg reflect the dummy variables for maintenance period for which the previous period ended with negative 

carry and  whether entity’s average free deposit  account level within the existing maintenance period since the day before is below 

entity’s reserve requirement level. 

reflect the sensitivity of the reserve maintenance pattern to our precise factors, 

regardless of any day within the maintenance period. And t refers to the sequence for 

each maintenance period in historical order. Thus our N is 10 (the number of 

working days in each maintenance period) and the length of our time series is 123 

(the number of distinct maintenance periods between January 2010 and October 

2014). We also reflect each banking sector sub-group by j in our model specification. 

The codes and resources of all model variables are summarized in Table 1. 

Table 1. Model Variables and Sources 

In the panel data studies, the most widely used methods are the fixed effects and the 

random effects models. The fixed effect model is based on the assumption that the 

unobservable individual effects are thought to be the constant and related to 

explanatory variables over time, while the random effect model represents a model 

where the unobservable effects are considered to be random, not related to the 

explanatory variables, and thus they are included in the model as part of the error 

term. Moreover, the random effects panel model is to be used in the panel studies on 

out of samples, which were created randomly out of a population in order to reach a 

general conclusion about the population, whereas the fixed effect estimation method 

is preferred in studies conducted among members of countries of a specific 

geographical region or international organization (Guloglu, 2010). Since our main 

goal is to analyze the reserve maintenance pattern of all banking sectors for different 

sub-groups and to reach a consensus for the identified populations, rather than 

generalizations about other financial entities, we preferred to use the fixed effect 

panel model in our estimations.  
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Variable Mean Std. Dev. Min Max

  Banking Sector 1.007 0.116 0.547 1.677

  Public Banks 1.006 0.197 0.413 2.770

  Participation Banks 1.016 0.268 0.258 4.000

  Private Banks 1.009 0.138 0.577 1.637

  Net-Borrower Private Banks 1.006 0.173 0.431 1.821

  Net-Lender Private Banks 1.015 0.190 0.417 1.863

  CBRT Liquidity Stance Index 1.002 0.310 0.147 2.049

  Money Market Rates-CBRT Funding Cost -0.192 0.884 -2.430 3.212

  Banking Sector 0.803 0.040 0.701 0.853

  Public Banks 0.831 0.038 0.753 0.885

  Participation Banks 0.795 0.089 0.633 0.900

  Private Banks 0.788 0.049 0.654 0.846

  Net-Borrower Private Banks 0.779 0.071 0.586 0.861

  Net-Lender Private Banks 0.802 0.033 0.717 0.841

  Treasury-Tax Collections (Billion TL) 0.985 1.853 0.000 15.647

  Treasury-Salary Payments (Billion TL) 0.955 1.303 0.000 11.155

We define the reserve ratio as the proportion of the free deposit level of the overall banking sector in the CBRT to the level of the respective 

required reserves to be held in each maintenance period. Public banks refer to the state-owned banks, while the participation banks 

operate under Islamic finance principles. Net borrower and lender private banks refer to the conventional privately owned banks net TL 

borrower and lender in the interbank money market of Borsa Istanbul. Descriptive statistics for ROM util ization are reported for the period, 

with upper bounds for FX and gold facil ities are 60% and 30% respectively to reflect recent comparative trends. The Liquidity Stance Index 

of Keles et al. (2013) takes the value of 1 during the periods of fully-funded strategy through the main financing operation (1-week repo 

auctions) adopted by the CBRT and takes a value below (above) 1 once the liquidity is tightened (an accommodative liquidity policy is in 

place). We employ the change in the spread between the one-month foreign exchange implied rate and the CBRT funding cost as a measure 

of short-term interest rate expectations of markets. The sample covers the 123 reserve maintenance periods between January 2010 and 

October 2014.
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We implement Im, Pesaran, and Shin’s IPS unit root test, and all variables are 

stationary in their levels. We present descriptive statistics of model variables for all 

sub-banking groups in Table 2. Descriptive statistics reveal a similar pattern, as we 

observe in Figure 4. As seen in Table 2, the dispersions of reserve ratios for 

participation and public banks are relatively greater than for private banks, and the 

volatility of the ROM utilization rate of the net TL borrower private banks is 

remarkably higher than other sub-banking groups, possibly due to their higher 

sensitivity to the relative changes in the funding costs of TL and FX. 

Table 2. Descriptive Statistics of Model Variables 

4.4 Estimation Results 

We present estimation results for all banking sub-groups in Table 3. According to the 

results, the CBRT liquidity stance index21 appears to be notably significant in 

explaining the reserve ratio of the overall banking sector and private banks. We 

observe a negative coefficient for the liquidity stance index, which implies that banks 

opt to increase (decrease) their reserve ratios whenever the CBRT applies a relatively 

tight (accommodative) liquidity policy, since a decrease (increase) in liquidity stance 

index implies a relative tightening (accommodative) policy stance of the CBRT. This 

might evaluated as meaning that that the banking sector prefers not to take extra 

interest rate risk and chooses to fulfill its responsibilities in times of tightening by 

                                                 
21 Keleş et al (2013) 
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increasing its reserve ratios, due to uncertainties regarding whether the CBRT 

continues tightening or not. On the opposite side, banks prefer to decrease their 

reserve ratios during relatively accommodative liquidity stance periods, with the 

expectation of a further increase in liquidity provided through the main financing 

operations of CBRT during the following days. Moreover, the coefficient of the 

liquidity stance index is relatively higher for net TL borrower private banks, 

reflecting their relative dependence on CBRT’s liquidity funding strategy, as 

compared to net TL lender private banks.   

We employ the change in the spread between the one-month foreign exchange 

implied rate and the CBRT funding cost to reflect short-term interest rate 

expectations of markets in our panel data model. Estimation results suggest that an 

increase in the spread causes the reserve ratio to rise for all sub-banking groups. The 

banks might be giving greater attention to short-term interest rate expectations in 

formulating their path for the free deposit account level in the CBRT in order to 

minimize their expected cost of providing funds. Since an increase in the spread 

between the one-month implied rate and the CBRT funding cost might imply an 

expected further relative tightening of the CBRT, either through a policy rate hike or 

cutting the amount of liquidity provided by the main financing operations. As a 

parallel to the outcome of the liquidity stance index, we observed relatively higher 

model coefficients of interest rate expectations for private banks as compared to 

public and participation banks.  

Having an insignificant coefficient for the liquidity stance index and a relatively 

smaller significant coefficient for the interest rate expectations for participant banks 

might suggest the need of expansion for Islamic finance based money markets, either 

through increasing interest free instruments or constructing an interbank money 

market for participation banks, as a policy implication of our estimation results, since 

the nonexistence of an active secondary borrowing market to meet their daily TL 

liquidity needs as conventional banks and the limited amount of Islamic finance 

instruments to be used as collateral while borrowing from the CBRT cause an 

inflexible borrowing structure for participation banks.  

The utilization rate of the ROM facility has proved to significantly affect the reserve 

ratio, with a positive coefficient for the overall banking sector and private banks. 

This result suggests that the banking sector cannot lower its free deposit account 

level in the CBRT to less than a certain level, in order not to halt payment systems 

and intraday banking operations. Thus, we might argue that the increase of ROM use 

reduces downside flexibility and increases the daily reserve ratio for banks. 

As Table 3 illustrates, the dummy variable for the end of balance sheet periods is 

statistically significant, with a positive sign for the overall banking sector, public, 



 

          148 

 148 

and participation and net borrower private banks. The balance sheet effect is greater, 

especially for participation and public banks, which might be attributed to higher 

competition within these banking groups to be seen as the largest and healthiest bank 

as compared to their peer banks. However, we do not observe clear evidence of the 

holiday eve impact on the reserve ratio for banking groups, excluding participation 

banks.  

Table 3. Estimation Results for All Banking Sub-Groups 

 
As we employ the dummy variables for the AMT days, reflecting the extreme case of 

the CBRT’s occasional monetary tightening, during which the CBRT does not open 

quantity repo auctions in order to force the banking sector to use the CBRT funding 

at the upper band of the interest rate corridor, we observe the significant downside 

impact of AMT days on the reserve ratios of nearly all the sub-banking groups. This 

outcome might be evaluated in such a way that banks might prefer to lower their 

reserve balances to the lowest possible levels that do not harm their intraday banking 

Beta/(Standart Errors) Banking Sector Public Banks
Participation 

Banks
Private Banks

Net-Borrower 

Private Banks

Net-Lender 

Private Banks

**(1) **(2) **(3) **(4) **(5) **(6)

  CBRT Liquidity Stance Index "-0.357*** "-0.157 "-0.060 "-0.491*** "-0.485*** "-0.428***

*(0.065) *(0.097) *(0.164) *(0.062) *(0.108) *(0.117)

  Money Market Rates-CBRT Funding Cost 0.026*** 0.021** 0.025* 0.033*** 0.025** 0.041***

"(0.007) "(0.008) "(0.012) "(0.008) "(0.011) "(0.014)

  ROM Utilization Rate 0.090* 0.156 "-0.060 0.160* "-0.066 0.394**

"(0.048) "(0.134) *(0.113) "(0.100) *(0.205) "(0.140)

  Balance Sheet Term (Dummy) 0.113*** 0.200** 0.621*** 0.018 0.075** "-0.079

"(0.023) "(0.081) "(0.139) "(0.027) "(0.027) *(0.062)

  Holiday Eve (Dummy) 0.004 0.062 0.104* -0.013 -0.009 -0.030

"(0.016) "(0.050) "(0.052) "(0.029) "(0.033) "(0.031)

  Surprise AMT Days (Dummy) "-0.068*** "-0.120*** "-0.144*** "-0.049** "-0.070* "-0.015

*(0.018) *(0.033) *(0.044) *(0.022) *(0.035) *(0.029)

  Announced AMT Days (Dummy) "-0.205*** "-0.311*** 0.035 "-0.168*** "-0.181*** "-0.142***

*(0.026) *(0.045) *(0.066) *(0.034) *(0.044) *(0.036)

  Treasury-Tax Collections (Billion TL) "-0.010*** "-0.009** "-0.004 "-0.011*** "-0.015*** "-0.006*

*(0.003) *(0.004) *(0.005) *(0.004) *(0.005) *(0.003)

  Treasury-Salary Payments (Billion TL) 0.019*** 0.030*** 0.009* 0.015** 0.014** 0.017**

"(0.003) "(0.006) "(0.005) "(0.005) "(0.006) "(0.006)

  Negative Carry Previous Term (Dummy) 0.066 -0.081 0.050 "-0.061* 0.239** "-0.145*

"(0.067) "(0.074) "(0.067) "(0.037) "(0.107) "(0.070)

  Below Required Reserves t-1 (Dummy) 0.033 0.076** 0.107** 0.070** 0.074** 0.143***

"(0.027) "(0.029) "(0.041) "(0.030) "(0.031) "(0.040)

  Constant Term 0.904*** 0.993*** 0.935*** 0.955*** 0.880*** 1.027***

"(0.034) "(0.032) "(0.037) "(0.028) "(0.039) "(0.044)

  Number of Observations 1129 1129 1129 1129 1129 1129

  R2 0.28 0.24 0.27 0.21 0.17 0.20

The estimation result of the fixed effect panel data estimations are presented. Working days of maintenance periods are used as 

cross-sections. The dependent variable is the reserve ratio. Standard errors are adjusted for heteroscasdicity and autocorrelation 

problems are in parantheses. *** p<0.01, ** p<0.05, * p<0,1. According to the joint test for time fixed effects, we added dummy 

variables for each time span. The Im, Pesaran, Shin (IPS) panel unit root test is used to test stationarity and all variables are stationary 

in levels. The sample covers  the 123 reserve maintenance periods between January 2010 and October 2014. We define the reserve 

ratio as the proportion of the free deposit level of the overall banking sector in the CBRT to the level of respective required reserves 

to be held in each maintenance period. Public banks refer to the state-owned banks, while the participation banks operate under 

Islamic finance principles. Net borrower and lender private banks refer to the conventional privately owned banks net TL borrower 

and lender in the interbank money market of Borsa Istanbul. 
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operations and hold higher reserves on the other days to minimize temporary AMT-

led higher cost of funding. Even if the impact of AMT days is opposite to the impact 

of the CBRT liquidity stance index on reserve ratios, this might be attributed to the 

perception of the banking sector that the CBRT occasionally implements AMTs. The 

model coefficients of preannounced AMTs are much higher than the coefficients of 

surprise AMTs in absolute terms. Within banking sector groups, the coefficients of 

AMTs for public banks are greater than the ones for other banking groups, if we 

exclude participation banks, for which we do not observe a significant coefficient for 

AMTs that are announced. Moreover, the net TL borrower private banks’ reserve 

ratio is more sensitive to both types of AMTs as compared to net lenders, which 

again highlights their relatively higher dependence on the CBRT’s funding strategy 

than net TL lender private banks. 

As we observe in Table 3, the treasury oriented cash flows have significant impact on 

the reserve ratios of nearly all banking groups in both directions. In particular, the net 

positive effect of salary payments gives more rise in the reserve ratio than the 

decrease in the reserve ratio caused by the treasury’s tax collections, in absolute 

terms, for all banking groups. Within banking groups, treasury oriented cash inflows 

have more effect on public banks’ reserve ratio, possibly due to the government’s 

preference for state-owned banks for salary payments or payments to municipalities, 

whereas we observe a relatively higher impact of tax collections on the reserve ratios 

of private banks, especially the net borrower banks. This might be evaluated in such 

a way that taxpayers might be more involved in customer affairs in privately owned 

banks.  

The model coefficient of the dummy variable reflecting the maintenance period days 

for which the previous period ended with a negative carry-over provision proved to 

be significant for private banks, with a negative coefficient for net lender private 

banks and a positive coefficient for net borrower private banks. This might indicate 

that net borrower private banks are more inclined to increase their reserve ratio, due 

to their greater sensitivity to others’ excess liquidity when they enter a maintenance 

period with a negative carry-over provision from the previous period, whereas net 

lender private banks have more flexibility to fulfill their reserve requirements, due to 

their access to cheap TL liquidity. On the other hand, the dummy variable reflecting 

the days for which the entity’s average free deposit account level within the existing 

maintenance period since the day before is below the entity’s reserve requirement 

level, proved to be statistically significant in explaining reserve ratios with positive 

coefficients, implying that banks intend to converge the unity in case they do not 

meet their requirements. This intention is clearer for participation and net lender 

private banks with higher coefficients, since the participation banks have no access to 

a secondary interbank money market and have more faith in fulfilling their 
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requirements, whereas net lender banks might be inclined to fulfill their requirements 

in order to exploit the illiquidity of other banks within the interbank money market 

by lending more. 

Moreover, we argue that there might be structural differences in reserve maintenance 

preferences of banking groups in the first and second halves of the maintenance 

periods. To test this argument, we split our sample and repeat the same model 

specification for each sub-banking group for the first and second halves of the 

maintenance periods respectively. In Table 4 we present estimation results for the 

distinct periods. The most remarkable outcome of the split estimation results is that 

R2 has nearly doubled for each sub-banking group compared to the previous results 

of the full maintenance period. Having a higher R2s might indicate that we should 

evaluate the reserve maintenance patterns of banking groups for the first and second 

halves of the maintenance period respectively. Moreover, we observe parallel 

impacts of the model variables for each half, which might be seen as a robustness 

check of our model specification. 

According to the split estimation results, the impact of the CBRT liquidity stance 

index on the reserve ratios is seen to be higher in the second half, and has turned out 

to be significant for the reserve ratio of public banks in the first half. As a parallel to 

the estimation results of the full maintenance period, we observe relatively higher 

model coefficients for private banks, especially net borrower private banks, as 

compared to public and participation banks. As for short-term interest rate 

expectations, we observe relatively higher coefficients in the second half for the 

overall banking sector and private banks, whereas we do not observe significant 

coefficients for public and participation banks for both halves. The level of impact of 

rate expectations on the reserve ratio is greater in the first (second) half for net 

borrower (net lender) private banks. Having insignificant coefficients for the 

liquidity stance index and interest rate expectations for participant banks during both 

halves once again highlights the limited sensitivity of this sub-segment of the 

banking sector to CBRT policy preferences and the need for expansion of Islamic 

finance based money markets, either through increasing interest free instruments or 

constructing an interbank money market for participation banks. 
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Table 4. Estimation Results for First and Second Halves of Maintenance Periods  

 

Beta/(Standart Errors)  First Half  Second Half  First Half  Second Half  First Half  Second Half  First Half  Second Half  First Half  Second Half  First Half  Second Half

**(1) **(2) **(3) **(4) **(5) **(6) **(7) **(8) **(9) **(10) **(11) **(12)

  CBRT Liquidity Stance Index "-0.597*** "-0.833*** "-0.449*** "-0.888 0.150 "-0.664 "-0.775*** "-0.752** "-0.606*** "-0.889* "-0.506* "-0.574

*(0.114) *(0.169) *(0.092) *(0.826) *(0.530) *(0.369) *(0.158) *(0.259) *(0.104) *(0.379) *(0.224) *(0.312)

  Money Market Rates-CBRT Funding Cost 0.018*** 0.045** 0.000 0.064 0.046 -0.007 0.019** 0.047** 0.030 0.018 0.022 0.065**

"(0.004) "(0.014) "(0.014) "(0.037) "(0.042) "(0.011) "(0.007) "(0.016) "(0.018) "(0.014) "(0.014) "(0.020)

  ROM Utilization Rate 0.243* 0.135** 0.061 0.388** 0.153 0.370 0.169 0.478*** 0.237 0.341*** 0.331 0.014

"(0.114) "(0.047) "(0.247) "(0.151) "(0.111) "(0.485) "(0.152) "(0.106) "(0.163) "(0.066) "(0.214) "(0.082)

  Balance Sheet Term (Dummy) 0.149** 0.098* 0.243 0.115 0.308 0.773*** 0.066 0.048 0.069 0.149*** -0.020 -0.088

"(0.055) "(0.049) "(0.179) "(0.120) "(0.254) "(0.111) "(0.049) "(0.050) "(0.044) "(0.034) "(0.090) "(0.080)

  Holiday Eve (Dummy) -0.047 -0.002 0.040 0.074 0.030 0.093 -0.083 -0.027 -0.105 -0.047 "-0.098*** 0.005

"(0.029) "(0.029) "(0.039) "(0.055) "(0.064) "(0.103) "(0.045) "(0.042) "(0.069) "(0.056) "(0.019) "(0.052)

  Surprise AMT Days (Dummy) -0.043 "-0.135*** -0.079 "-0.299*** "-0.106** 0.031 -0.017 -0.059 -0.029 -0.093 0.010 -0.011

*(0.045) *(0.034) *(0.054) *(0.052) *(0.037) *(0.073) *(0.043) *(0.036) *(0.070) *(0.055) *(0.030) *(0.033)

  Announced AMT Days (Dummy) "-0.157*** "-0.263*** "-0.292*** "-0.405*** 0.039 0.085 "-0.129*** "-0.213** "-0.136*** "-0.224*** "-0.141* "-0.149*

*(0.028) *(0.042) *(0.041) *(0.097) *(0.109) *(0.059) *(0.034) *(0.061) *(0.033) *(0.057) *(0.070) *(0.068)

  Treasury-Tax Collections (Billion TL) "-0.009** "-0.014** -0.006 "-0.016*** -0.007 "-0.016* "-0.010** "-0.013* "-0.013*** "-0.022*** -0.009 -0.005

*(0.003) *(0.004) *(0.003) *(0.004) *(0.006) *(0.008) *(0.003) *(0.006) *(0.003) *(0.005) *(0.005) *(0.007)

  Treasury-Salary Payments (Billion TL) 0.018*** 0.017* 0.023** 0.041** 0.017** 0.007 0.015* 0.005 0.019** 0.003 0.012* 0.012

"(0.003) "(0.008) "(0.007) "(0.011) "(0.006) "(0.006) "(0.006) "(0.009) "(0.006) "(0.009) "(0.006) "(0.013)

  Negative Carry Previous Term (Dummy) 0.015 0.299*** -0.033 0.134 0.086 -0.171 -0.034 -0.235 0.229* 0.165 "-0.199** -0.401

"(0.036) "(0.055) "(0.127) "(0.479) "(0.090) "(0.177) "(0.080) "(0.161) "(0.105) "(0.114) *(0.070) "(0.210)

  Below Required Reserves t-1 (Dummy) 0.098*** 0.013 0.124** 0.086** 0.113 0.162*** 0.099*** 0.080* 0.142*** 0.078* 0.204** 0.143*

"(0.020) "(0.021) "(0.036) "(0.029) "(0.073) "(0.029) "(0.025) "(0.041) "(0.026) "(0.040) "(0.056) "(0.061)

  Constant Term 0.921*** 0.739*** 0.955*** 0.550 0.959*** 1.006*** 0.937*** 1.014*** 0.816*** 0.787*** 1.158*** 1.161***

"(0.059) "(0.061) "(0.032) "(0.341) "(0.076) "(0.058) "(0.059) "(0.137) "(0.050) "(0.106) "(0.025) "(0.193)

  Number of Observations 571 558 571 558 571 558 571 558 571 558 571 558

  R2 0.53 0.56 0.42 0.44 0.38 0.56 0.43 0.49 0.38 0.42 0.33 0.38

Net-Lender Private Banks

The estimation result of the fixed effect panel data estimations are presented. First (second) half represents the first (last) 5 working days of each maintenance period. Working days of maintenance periods are used as cross-

sections. The dependent variable is the reserve ratio. Standard errors are adjusted for heteroscasdicity and autocorrelation problems are in parantheses. *** p<0.01, ** p<0.05, * p<0,1. According to the joint test for time-fixed 

effects, we added dummy variables for each time span. Im, Pesaran, and Shin's (IPS) panel unit root test is used to test stationarity, and all variables are stationary in levels. The sample covers  the 123 reserve maintenance 

periods between January 2010 and October 2014. We define the reserve ratio as the proportion of the free deposit level of the overall banking sector in the CBRT to the level of respective required reserves to be held in each 

maintenance period. Public banks refer to the state-owned banks, while the participation banks operate under Islamic finance principles. Net borrower and lender private banks refer to the conventional privately owned 

banks net TL borrower and lender in the interbank money market of Borsa Istanbul. 

Banking Sector Public Banks Participation Banks Private Banks Net-Borrower Private Banks
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The utilization rate of the ROM facility has proved to significantly affect the reserve 

ratio with a positive coefficient for the overall banking sector for the first and second 

half, whereas we observe relatively higher and significant coefficients for only 

public, private and net borrower private banks during the second half. This result 

suggests that the increase in the ROM utilization rate reduces downside flexibility in 

the reserve ratio, especially in the second half of the maintenance period. The end of 

balance sheet effect is seen to be significant in the first and second halves for the 

overall banking sector, whereas for the sub-banking groups we merely observe 

significant coefficients for participation and net borrower private banks during the 

second half, with a remarkably high coefficient for participation banks.   

For the dummy variables reflecting the CBRT’s surprise AMT days, we observe a 

significant downside impact on reserve ratios during the second half for the overall 

banking sector and public banks, and for participation banks, significant impact is 

seen in the first half, whereas there is no clear evidence for private, net lender and net 

borrower private banks for surprise AMT seen in the split estimations. On the other 

hand, a more significant impact of announced AMTs as compared to surprise AMTs 

is observed for all sub-banking groups, excluding participation banks, for the first 

and second halves respectively. In the second half in particular, banking groups are 

more inclined to decrease their reserve ratios, and we observe the highest coefficients 

in both periods for public banks as compared to other groups, whereas the highest 

coefficient for net borrower private banks is depicted within private banks’ sub-

groups.  

As seen in Table 4, treasury oriented cash outflows from the banking system have 

significant impact on the reserve ratios of the overall banking sector, private banks 

and net borrower private banks in the first and second halves, whereas for public and 

participations banks we observe significant coefficients in the second half. In 

particular, the negative effect of tax collections triggers more reduction in reserve 

ratios in the second half; within banking groups, treasury oriented cash outflows have 

more effect on the net borrower private banks’ reserve ratio during each half of the 

maintenance period. On the opposite side, treasury oriented inflows to the banking 

system have significant impacts on reserve ratios during each half for the overall 

banking sector and public banks, whereas we observe a significant impact for other 

sub-banking groups just for the first half. Within banking groups, treasury oriented 

cash inflows have more effect on public banks’ reserve ratio, possibly due to the 

government’s preference for state-owned banks for their banking transactions. 

Within other groups we observe a relatively higher coefficient for net borrower 

private banks. As an overall evaluation, we might say that tax payments have a more 

significant impact on reserve ratios in the second half, however treasury oriented 

inflows are seen to be significantly effective in the first half. 
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The model coefficient of the dummy variable reflecting the maintenance period days 

for which the previous period ended with negative carry-over provision is only 

significant in the second half for the overall banking sector, however, we observe a 

negative significant coefficient for the net lender private banks in the second half and 

a positive coefficient for the net borrower private banks in the first half. 

Lastly, the dummy variable reflecting the days for which an entity’s average free 

deposit account level within the existing maintenance period since the day before is 

below the entity’s reserve requirement level, has proved to be statistically significant 

in the first half for the overall banking sector, whereas we observe significant impact 

for other sub-banking groups for both halves, excluding participation banks, for 

which the impact is significant just during the second half. In particular, this 

intention is clearer for sub-banking groups with higher coefficients in the first half; 

within banking groups we observe the highest significant coefficients during each 

half for net lender private banks. 

5. Conclusion  

The CBRT has developed a new policy framework with financial stability oversight, 

which necessitates the use of more than one instrument and requires new structural 

and cyclical instruments. The liquidity funding strategy is the main pillar of the new 

policy mix, and the composition of funding offered by the CBRT is closely related to 

the extent that secondary market interest rates are desired to be within the interest 

rate corridor according to the monetary policy stance produced by the MPC. To this 

end, there is need of an accurate estimate of the DFNS as a prerequisite for the 

effective liquidity funding strategy. One of the main components of the DFNS 

causing significant fluctuations around projected funding needs is the required 

reserves held by the banks, since the CBRT has developed a reserve requirement 

framework by providing structural flexibilities for banks in fulfilling their 

responsibilities. In this study, we aim to identify the factors affecting the reserve 

maintenance patterns of the banking sector and to increase the predictability of the 

DFNS. To this end, we employ a panel data approach with the use of bank level data 

consisting of the daily amount of the required reserves of each bank, by focusing on 

distinct sub-banking groups.  

We show that there exist clear structural differences in reserve maintenance 

preferences of banking groups in the first and second half of the maintenance 

periods. We observe a clear impact of the CBRT liquidity funding strategy and short-

term money market interest rate expectations on the reserve maintenance of banking 

groups. However, public and participation banks were seen to be relatively less 

sensitive to the changes in the CBRT’s liquidity stance and money market interest 

rate expectations as compared to private banks. Moreover, the relative dependence of 
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the net borrower private banks on CBRT liquidity is clearly understood from the 

estimation outcomes as compared to net-lender private banks with excess TL 

liquidity.   

In particular, having an insignificant coefficient for the liquidity stance index and for 

interest rate expectations in estimations for participation banks has suggested the 

need for the expansion of Islamic finance based money markets, either through 

increasing interest-free instruments or constructing an interbank money market for 

participation banks. This is a policy implication of our estimation results, since the 

nonexistence of an active secondary borrowing market to meet their daily TL 

liquidity needs as conventional banks and the limited amount of Islamic finance 

instruments to be used as collateral while borrowing from the CBRT causes an 

inflexible borrowing structure for participation banks.   

On the other hand, AMTs that are announced, reflecting the extreme case of the 

CBRT’s occasional monetary tightening, significantly reduce the reserve levels of 

nearly all sub-banking groups, especially for public banks, possibly due to their 

preference to reduce their reserve balances to the lowest possible levels that do not 

harm their intraday banking operations, and to hold higher reserves on the other days, 

to minimize AMT-led cost. As a new instrument of the CBRT’s policy mix, the 

utilization rate of the ROM facility has proved to be affecting reserve ratios with a 

positive coefficient, which could be evaluated in such a way that the banking sector 

could not lower their free deposit account level less than a certain level in order not 

to halt intraday banking operations, and the increase of the ROM use might have 

reduced downside flexibility and increased the daily reserve ratio for banks, 

especially all private and net borrower private banks.  

We observe the clear balance sheet effect on public and participation banks’ reserve 

levels, which could be due to the higher competition to be seen as the largest and 

healthiest bank within these sub-segments of the banking sector. Treasury oriented 

cash inflows and outflows have significant impact on reserve ratios. Tax payments 

have a more significant impact on reserve ratios in the second half, with a negative 

coefficient, however, treasury oriented inflows were seen to be significantly effective 

in the first half, with a positive impact. Within banking groups, treasury oriented cash 

inflows were seen to have more effect on public banks’ reserve ratio, possibly due to 

the government’s preference for the use of more state-owned banks for banking 

transactions. We observe the relatively higher impact of tax collections on the 

reserve ratios of private banks, especially the net borrower, possibly due to 

taxpayers’ greater involvement in customer affairs with privately owned banks.  

Thus, our findings emphasize the ownership structure and net TL positions of banks 

as well as whether they are conducting conventional or Islamic finance based 
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banking, in assessing the reserve maintenance patterns of banking groups. We 

believe that this chapter will enhance the effectiveness of the CBRT liquidity funding 

strategy. 
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Appendix 1- Asymmetric Interest Rate Corridor System in Turkey 

The CBRT introduced the asymmetric interest rate corridor mechanism as a new 

monetary policy tool for central banking practices in order to increase flexibility in 

policy making. This new policy pillar, in which the overnight borrowing and lending 

rates of the CBRT form the lower and upper bound respectively, is set around the 

main funding rate of the CBRT (the one-week repo rate), and, depending on policy 

objectives, the corridor has been narrowed or extended asymmetrically. During the 

periods of strong global risk appetite driving short-term capital inflows to emerging 

markets, the CBRT aims to lengthen the maturity of capital inflows and to prevent 

excessive appreciation of the Turkish lira by establishing a downward asymmetric 

interest rate corridor. During periods with escalated global risk aversion, the CBRT 

proactively utilizes the same policy in the opposite direction in response to capital 

outflows, by adopting an upward asymmetric interest rate corridor. 

The asymmetric interest rate corridor system allows the CBRT to cope with 

unexpected developments in the market and to quickly intervene in financial markets 

without the need to wait until the next Monetary Policy Committee (MPC) meeting, 

in order to cope with volatile short-term capital inflows. To this end, the amount of 

funding provided to the banking system is adjusted to provide short-term money 

market rates to fluctuate within the interest rate corridor in line with the monetary 

policy stance (Appendix Figure 1). In the case of fully funding the banking system, 

the liquidity need of the system is provided through one-week repo auctions, and this 

results in the short-term money market rates being close to the one-week repo rate. In 

periods of monetary tightening, the amount of liquidity provided through one-week 

repo auctions is set below the actual need of the banking system, and, as a result, 

short-term money market rates fluctuate within the range of the upper bound of the 

corridor and the policy rate, depending on the level of tightening. In the opposite 

direction, the CBRT provides liquidity above the daily funding needs of the banking 

system through the main financing facility of one-week repo auctions, and drains the 

excess liquidity through O/N reverse repo transactions. This expansionary liquidity 

strategy triggers the O/N money market rates to fluctuate within the range of the 

policy rate and the lower bound of the corridor, depending on the level of loosening. 
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Appendix Figure 1- CBRT’s Asymmetric Interest Rate Corridor (percent) Source: CBRT  
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Appendix 2 - Components of Daily Funding Needs of Financial System (DFNS) in 

Turkey 

The active liquidity funding strategy requires a precise estimate of the DFNS. The 

main components of the DFNS are the CBRT operations, treasury account flows and 

changes in monetary base. The formula of the daily funding needs of the system can 

be written accordingly: 

𝐷𝐹𝑁𝑆𝑡 = ∆𝐶𝐵𝑂𝑁𝑒𝑡𝑡 + ∆𝑇𝑟𝑒𝑎𝑠𝑢𝑟𝑦𝑁𝑒𝑡 𝑡 + ∆𝑀𝑜𝑛𝑒𝑦𝐵𝑎𝑠𝑒𝑡            (1) 

Here ∆𝐶𝐵𝑂𝑁𝑒𝑡𝑡 refers to the amount of the TL funds due which is offered/sterilized 

by the CBRT as a result of monetary policy operations such as the open market 

operations held before, the amount of the injection/absorption to/from the market via 

outright purchase/sales of government bonds and FX purchase/sales.  

∆𝑇𝑟𝑒𝑎𝑠𝑢𝑟𝑦𝑁𝑒𝑡 𝑡 reflects the net inflows/outflows to/from the accounts of the 

Treasury of the Republic of Turkey22 (Treasury) from/to the banking system. The 

main components of the treasury account flows are the tax collection and salary 

payments through the banking system, and the difference between the treasury’s 

redemption and issuance of government bonds against TL. ∆𝑀𝑜𝑛𝑒𝑦𝐵𝑎𝑠𝑒𝑡 represents 

expected changes in money in circulation and reserve requirements held by banks in 

central bank accounts. The net effect of the central bank operations on market 

liquidity is exactly known before the particular day of calculation. Moreover, 

treasury shares daily projections of treasury oriented liquidity inflows and outflows, 

in which we do not observe significant deviations from the projection of the treasury. 

Thus, the main component of the DFNS to be estimated proves to be the expected 

change in monetary base, which includes the changes in money in circulation and the 

change in the level of free deposit accounts in the banking system to fulfill their 

reserve liabilities.   

 

 

 

 

 

                                                 
22 The majority of Treasury Account Flows included in the DFNS projection of the day are 

finalized a day earlier and reported on a daily basis to the CBRT by treasury. On the other hand, 

fortnightly Treasury Account Flow projections are sent to the CBRT by treasury every day. 
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Appendix Figure 2- CBRT Liquidity Stance and Reserve Ratio of Banking Sector Sub Groups 

 

 

 

 

 

 

 

 

Reflects the reserve ratios of the overall banking sector and the Liquidity Stance Index of Keles et al. (2013) for the first and second half o f 

the maintenance periods. We define the reserve ratio  as the proportion of free deposit level of the overall banking sector in the CBRT to the 

level of respective required reserves to be held in each maintenance period. The left (right) red line is the sample of averages of reserve 

ratios of the first (second) maintenance period. The blue lines with the marks represent the liquidity stance index, which takes the value of 1 

during the periods of fully-funded strategy through the main financing operation (1-week repo auctions) adopted by the CBRT, and takes a 

value below (above) 1 once the liquidity is tightened (an accommodative liquidity policy is in place). The sample covers the 123 reserve 

maintenance periods between January 2010 and October 2014. The first (second) half represents the first (last) 5 working days of each 

maintenance period. Public banks refer to  the state-owned banks, while the participation banks operate under Islamic finance principles. Net 

borrower and lender private banks refer to  the conventional privately owned banks net TL borrower and lender in the interbank money market 

of Borsa Istanbul. 
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Appendix Figure 3- Additional Monetary Tightening and Reserve Ratio of Banking Sector Sub 

Groups 

 

Reflects the reserve ratios of the overall banking sector during the additional monetary tightening (AM T) days of the CBRT. 

During AM Ts, the CBRT neither opens quantity repo auctions nor provides a funding facility to  primary dealer banks in order 

to  force the banking sector to  use CBRT funding at the upper band of the interest rate corridor. The CBRT occasionally 

implemented and announced surprise AM Ts. The bar charts reflect the number of observations during the working days of 

the maintenance periods. The sample covers the 123 reserve maintenance periods between January 2010 and October 2014.  

Public banks refer to  the state-owned banks, while the participation banks operate under Islamic finance principles. Net 

borrower and lender private banks refer to  the conventional privately owned banks net TL borrower and lender in the 

interbank money market o f Borsa Istanbul. 
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Chapter 4 

 

The Impact of Banking Sector Indicators on CDS Premiums 

 

 

Abstract In this chapter we aim to investigate the dynamic relationship between 

banking sector indicators, such as excessive credit growth, profitability of the 

banking sector and the nonperforming loans ratio, and sovereign spreads. We focus 

our attention on the post-financial crisis period (Q1 2008 and Q2 2014), due to 

concerns regarding data availability. Within the framework of panel data VAR 

analysis, we analyze whether the dynamics in the response of risk premiums to the 

trends in different measures of the financial sector is heterogeneous across countries 

with different levels of development and current account balance structure, and 

during the periods with different global risk perceptions (high-risk and low-risk). 

We find that the excessive credit growth and nonperforming loan ratio have a larger 

impact on the CDS premiums of developing countries and countries with persistent 

current account deficits, whereas the profitability of the banking sector has proved 

to be more effective on countries’ current account surpluses CDS spreads. 

Moreover, the nonperforming loan ratio has a larger impact on sovereign CDS 

spreads during high-risk periods, while excessive credit growth and the profitability 

of the banking sector are seen to be more effective during low-risk periods. Our 

findings emphasize the state of the economy and global risk perception in 

determining the optimal policy mix to reach the intended target. This chapter is 

believed to enhance the effectiveness of the Central Bank’s policy making. 

Keywords: credit default swap spreads, credit growth, banking sector, return on 

assets, non-performing loans, financial soundness indicators 
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1. Introduction 

Determination of the factors affecting the relative riskiness of countries is among the 

most frequently discussed issues in the literature, and the sovereign spread was a 

subject of curiosity, mostly for developing countries, since the default is a much 

more general phenomenon for them. However, with the sudden increase in the CDS 

spreads of developed economies and the surge of recent downturns, sovereign risk 

has also become an important issue for the advanced world.  

As the recent crises have been caused by anomalies in the financial system, which is 

the core sector of the stages we have gone through, the literature has recently begun 

to focus on the relationship between the financial sector and the sovereign spread. 

Recent sovereign risk literature has emphasized the importance of the financial sector 

as well as macro-economic and global factors, and generally intended to explain the 

risk premiums of developed countries (mostly EU members) with the use of a few 

aggregated banking sector indicators.  

In this chapter we aim to fill two main gaps in the literature: First, we examine the 

impact of three main banking sector indicators on sovereign spreads separately rather 

than focusing one just one financial indicator to capture the banking sector risk. More 

precisely, we investigate the dynamic relationship between different measures of the 

banking sector: (1) excessive credit growth, (2) profitability of the banking sector 

and (3) nonperforming loans ratios, and sovereign spreads. We define excess 

domestic credit growth in our model as the difference between the nominal credit 

growth and the historical credit growth average of each cross section, in order to grab 

the relative acceleration or deceleration of credit growth as compared to historical 

performance. Second, we do our analysis for different country groups and the state of 

global risk perceptions in order to analyze whether the dynamics of risk premiums in 

response to the trends in different measures of the financial sector is heterogeneous 

across countries with different levels of development and current account balance 

structure, and during periods with different global risk perceptions (high-risk and 

low-risk).  

We argue that the level of development, current account balance structure and the 

state of global risk perception are crucial in order to determine appropriate policies to 

attain lower risk premiums. We expect the risk premiums to be more sensitive to 

excessive credit growth and nonperforming loans for the developing countries with 

persistent current account deficits. Furthermore, we expect different sensitivity of 

sovereign risk to the financial sector indicators during periods with different risk 

perceptions in global financial markets. To test our hypotheses, we employ the panel 

data of 38 countries and categorize them in sub-groups according to their degree of 

development and the structure of their current account balance respectively. Thus, we 
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America Africa Asia Europe Other

Colombia** S.Africa** China* Turkey** Portugal** Netherlands* USA**

Peru Indonesia* Russia Spain** Belgium Japan*

Brazil** Malaysia* Croatia** Italy** Finland* Australia**

Chile Phillippines* Bulgaria Czech** France** Korea*

Mexico Thailand* Poland** Switzerland* Germany*

Hungary Sweden* Austria*

Romania Denmark*

Israel* UK**

Developing Countries Advanced Countries

Europe

Reflects  the countries  in our sample. We class i fy the countries  under two dis tinct class i fications , 

namely, advanced-developing countries  and current account surplus-defici t countries , based on IMF 

class i fication and his torica l  trend of countries ’ current account balance, respectively.  * and ** reflects  

the  countries  with current account surplus  and defici t respectively. 

classify them under two distinct headings, namely, advanced-developing countries 

and current account surplus-deficit countries based on IMF classifications and 

historical trends in countries’ current account balances (Table 1). Moreover, we 

adopt the threshold level of 20 for the VIX index in order to determine the periods 

with globally lower risk appetite (above 20) and higher risk appetite (below 20).  

Table 1. Country List in the Analysis 

Moreover, the recent financial and European debt crises have stirred policy makers 

into monitoring the resilience of financial systems in individual countries and have 

also triggered the need for data collection at higher frequencies. However, the 

banking sector indicators in the pre-financial crisis period are generally on a yearly 

basis, with larger gaps in the time span for the reporting countries. Hence, the risk 

measures for advanced economies before 2008 are either not available, or, even if 

they exist, the size of credit risk contracts for developed economies were much 

smaller than the levels for emerging economies. Furthermore, the identification of 

the impact of banking sector indicators on sovereign risk, especially during the 

distress periods, is crucial for the effectiveness of the policies implemented by 

banking regulation authorities and central banks targeting to attain financial and price 

stability with lower riskiness. Thus, we focus our attention on the post-financial crisis 

period (Q1 2008 and Q2 2014), in which high frequency data for banking sector 

indicators are available and the size of CDS contracts of country groups are 

comparably high, in order to make more robust comparisons between the groups of 

countries.  

The sections in the chapter are as follows: in the next section, a review of the 

literature is provided. Then, a brief evaluation of the CDS markets, the development 

in the countries’ risk premiums and trends in the banking sector for country sub-
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groups are discussed in the third section. The data description, model specification 

and the empirical results of the panel VAR analysis are presented in the fourth 

section. Section five concludes the chapter.  

2. Literature Review 

As Reinhart and Rogoff (2010) highlight, default problems were mostly associated 

with developing countries in the pre-financial crisis period and the sovereign default 

risk was regarded as a relevant issue just for emerging countries. Nearly all studies 

prior to 2007 focusing on sovereign risk were about developing countries (such as 

Edwards (1984), Boehmer and Megginson (1990), Easton and Rockerbie (1999), 

Eichengreen and Mody (1998), Uribe and Yue (2003), Baldacci et al. (2008)). 

However, sovereign risk has also become an important issue for advanced economies 

with the immediate increases in the risk premiums of developed countries as a result 

of the recent crises. After 2008, the sovereign risk literature has been focusing on 

advanced economies, especially the EU countries (Attinasi et al., 2009; Sgherri & 

Zola, 2009; Mody, 2009; Schuknecht et al., 2010; Ceceres et al., 2010; Gerlach et al., 

2010; Acharya et al., 2011; & Kallestrup, 2012). 

The sovereign risk literature extensively employed macroeconomic and global 

indicators prior to the recent financial and European debt crises, and the studies 

conducted on risk premiums have also begun to emphasize the importance of 

financial sector indicators in explaining sovereign spreads. The econometric 

literature mainly addresses the issue of the impact of financial sector stress on 

sovereign risk. Some studies stress the indirect role of the banking sector in the 

transmission of increased global risk to sovereign risk, whereas some of them point 

out the direct impact of the banking sector on the spreads as a risk component. But 

there are also papers that analyze the relationship in the opposite direction and dig 

into the issue of how sovereign risk affects the stability of the banking system. Even 

in the case of causality by the banking sector of sovereign risk, the sovereign risk 

ultimately attains its own dynamics and might distress banking system stability 

(Panetta et al. (2011)). Thus there also exist feedback loops between financial 

stability and sovereign risk, which are not frequently taken into account in the 

literature. One of the recent studies focused on the feedback loop, by Erce (2015), 

investigates the sensitivity of feedback between sovereign risk and banking stability 

and finds that there exists a stronger pass-through from sovereign risk to bank risk 

than in the opposite direction. He highlights that the feedback coming from sovereign 

risk to bank risk is relatively large for the countries with larger public debt.  

As for the impact of sovereign risk on the banking system, Borensztein and Panizza 

(2009) investigate the major costs of an international sovereign default and also 

emphasize the costs to the domestic economy through the banking system due to 
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sovereign distress. They highlight that government bond holders are generally 

domestic financial institutions, and that a sovereign default deteriorates the banking 

sector balance sheets and also might result in the threat of a bank run.  

Demirgüç-Kunt and Huizinga (2010) investigate the impact of government debt and 

budget deficits on the expected returns of bank shareholders. They also emphasize 

the size of banks regarding their sensitivity to public finance conditions, especially 

by focusing on systemically important and smaller banks. They find that the market-

to-book ratio of a bank is negatively associated with public debt and budget deficits. 

As a main channel regarding this negative relationship, they argue that the expected 

consequences of higher government debts and budget deficits, such as higher future 

taxation and lower future banking subsidies through the financial safety net results in 

a reduction in the return of bank equity. Moreover, their results also suggest that 

systemically, large banks’ valuations are more sensitive to deterioration in public 

finance during a financial distress period, as in 2008. They suggest that systemically 

large banks might be regarded as too big to save during distress periods since the 

financial safety net would be less generous, due to the weak fiscal condition of the 

government. Thus, they emphasize that the banks regarded as too big to save might 

increase their value by splitting up.  

Gennaioli, Martin and Rossi (2010) investigate the link between government default 

and banking system fragility by focusing on the impact of government defaults on 

the domestic banks’ balance sheets. They suggest that sovereign defaults reduce 

private credit, and the level of reduction in bank lending is larger in countries with 

more developed financial systems where banks hold more government bonds. 

Moreover, they emphasize that more developed financial institutions result in an 

increase in financial leverage and make banks more sensitive to government defaults 

Panetta et al. (2011) emphasize the adverse effects of sovereign risk on the banking 

sector by focusing on the impact of sovereign risk distress on the cost and availability 

of funding for banks. To this end, they evaluate the main channels through which 

sovereign risk affects bank funding and emphasize the pervasive role of government 

debt in the banking system. As a first channel, they argue that sovereign distress 

weakens the banking sector balance sheets through the reduction in the price of their 

government bond holdings and thus amplifies the cost of funding for banks due to 

their increased riskiness. Moreover, the sharp reduction in the value of government 

bond portfolios of the banking system due to sovereign risk deteriorates their 

collateral need to obtain funding, especially from central banks. As the third channel, 

Panetta et al. (2011) emphasize that downgrades in sovereign ratings also trigger 

lower ratings for banks and increases their cost of funding.  
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Kaminsky and Schmukler (2002) investigate the impact of changes in sovereign 

credit rating and outlook on the financial stability of emerging markets. They show 

that changes in credit rating and outlook affect both the stock and bond markets of 

the countries rated and might result in contagion to other countries, especially during 

times of global distress. Correa et al. (2011) find that the downgrades in sovereign 

ratings of advanced and emerging economies have implications on the equity 

financing costs of the banking sector and provide a numerical result that a one-notch 

downgrade results in a 1 and 2  percentage points reduction in the equity returns of 

banks in advanced and developing countries respectively. In a similar fashion, 

Arezky et al. (2011) reveal the impact of news regarding sovereign ratings on the 

equity prices of banks.  

Sandleris (2010) focuses on the impact of sovereign default on bank lending and 

investigates whether government default results in a banking crisis or a domestic 

credit crunch. He argues that sovereign distress might trigger bank runs due to the 

collapse of confidence in the domestic financial system or at least causes a credit 

crunch. Moreover, sovereign defaults would deteriorate banks’ balance sheets due to 

the extensive domestic bond holdings of domestic banks, and, as a result, banks 

might squeeze the amount of credit.  

Regarding the impact of the financial sector on sovereign risk, the banking sector is 

thought to affect sovereign risk through two main channels. First, since governments 

have the responsibility to prevent the collapse of the whole financial system through 

a banking crisis, they serve as the lender of last resort, especially for the banks that 

are too big to fail. Inevitably, a banking crisis results in a higher government debt. 

Reinhart and Rogoff (2010) emphasize the large pick-up in public debt to GDP ratios 

of countries which experience a banking crisis, either through direct rescue packages 

for distressed financial institutions or weaker fiscal deficits due to slower economic 

activity in the subsequent periods. Second, banking sector liquidity and financial 

stability producing a healthy price formation are crucial elements of efficient 

resource allocation in the economy. Thus, sustainable higher growth rates can be 

reached through an efficient banking system, which reduces transaction costs and 

asymmetric information problems and selects profitable investment opportunities.  

Ejsing and Lemke (2009) reveal the impact of rescue packages on sovereign spreads 

within the euro area for the distressed banking sector. They conclude that even if the 

rescue packages result in lowering the risk premiums of financial institutions, these 

measures serve to push up the sovereign risk premiums, since the investors perceive 

bailout packages as a credit risk transfer from the banking sector to the government. 

Mody (2009) investigates the relationship between financial fragility and sovereign 

spreads. He argues that bailout packages for Bear Stearns in 2008 resulted in a solid 
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link between the banking sector and public finances. He emphasizes that tension 

regarding the financial system tends to initiate an increase in sovereign spreads in the 

following weeks, since the financial sector and economy activity support each other.  

In a similar work, Acharya et al. (2011) show that financial risk and sovereign risk 

are related to each other for Western European economies, and differ from Mody 

(2009)23  in that they make use of banking sector CDS spreads as a measure of 

financial risk. They exhibit that banking sector CDS premiums are important factors 

explaining sovereign spreads, and they highlight the relatively higher impact of 

banking sector CDS spreads on country risk premiums as compared to the debt stock 

in normal times. 

Gerlach et al. (2010) study the bond spreads of euro area sovereigns since the 

introduction of the euro. They disaggregate the financial indicators by including the 

size and return of the banking sector in their model in order to explain the changes in 

the CRS spreads of EU countries after 2008. They show that the size and structure of 

domestic banking sectors are effective in risk premiums. They conclude that these 

financial indicators are affecting the CDS premiums of countries in an asymmetric 

way. Having a large banking sector with low returns results in higher (lower) 

sovereign spreads during high (low) aggregate risk periods 

Kallestrup (2012) combines the studies of Gerlach et al. (2010) and Acharya et al. 

(2011), and tries to explain the determinants of CDS spreads in 19 advanced 

countries. First, he determines the banking sector ratios24 affecting the banking sector 

CDS premiums. Then he makes use of these selected banking sector variables in the 

model for the country CDS spreads. He exhibits that the fragility in the banking 

sector is a crucial driver of the countries’ CDS premiums. 

 

 

 

 

 

 

 

                                                 
23 Mody (2009) applies the ratio of equity index of the financial sector to the overall equity index as 

a measure of financial indicator. 
24 These ratios are banks’ liabilities to the domestic central bank and expected default frequency for 

firms associated with the real estate or construction sector. 
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Depicts the outstanding gross and net notional amounts of CDS positions for government bonds for two distinct country groups. Net notional for 

each entity is the sum of the net protection bought by net buyers and represents the maximum net funds transfers between net sellers and net 

buyers of protection upon the occurrence of a credit event, whereas gross notional is the sum of CDS contracts in aggregate for single country 

groups. Negative (positive) current account balance country groups reflect the countries with negative (positive) current account balance.

3. Credit Default Swap Markets and Banking Sector Indicators 

The volume of the CDS market for government issues has increased remarkably with 

the eruption of recent crises. Figure 1 depicts the outstanding gross and net notional 

amounts of CDS positions for government bonds for two distinct country groups. Net 

notional for each entity is the sum of the net protection bought by net buyers, and 

represents the maximum net fund transfers between net sellers and net buyers of 

protection upon the occurrence of a credit event, where gross notional is the sum of 

CDS contracts in aggregate for single country groups. As seen, outstanding gross 

CDS positions are greater for developing countries as compared to advanced 

countries until the upheaval of the European debt crisis. Since then, the protection 

need against any credit event for the advanced economies, especially for fragile 

European countries (Greece, Spain, Portugal and Italy), has increased in a relative 

manner. We might conclude from gross transactions that market players were pricing 

credit defaults more extensively for developing countries due to a possible contagion 

effect in the financial crisis period, whereas the financial market has focused more 

heavily on the possible default of advanced countries with the advent of the 

European debt crisis. Net notional figures depict the clear insight that the global 

financial and European debt crises initiated market players to buy more protection 

against any default in the bond issues of advanced countries.  

Fig.1 Outstanding CDS Positions for Government Bonds Source: ISDA 
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Depicts the average 5-year USD CDS spreads for all sub-country groups in basis points. Negative (positive) current account balance country groups 

reflect the countries with negative (positive) current account balance. Howeever, the CDS spreads for advanced economies before 2008 are either 

not available, or, even if they exist, the size of credit risk contracts for them were much smaller than the levels for developing economies.  
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CDS positions are depicted for countries with negative and positive current account 

balances. Both gross and net figures suggest that market players have been 

requesting more protection against any possible credit default, even for the 

government issue of countries with a negative current account balance (CAD) as 

compared to current account surplus (CAS) countries. Moreover, this relative gap in 

CDS positions for these two sub-groups widened with the advent of the financial 

crisis, and this widening continued until the end of the European debt turmoil. This 

can be inferred by the relative financing need for CAD countries due to their negative 

saving and investment gap, and the need to attract more foreign inflows to support 

their economic activity, which makes them more sensitive to global liquidity 

conditions.   

We depicted the CDS premiums for all sub-country groups in Figure 2, and a couple 

of visual evaluations can be made from the course of the risk premiums. Firstly, CDS 

premiums for all sub-country groups displayed an overall downward trend between 

the years 2003-2007 due to rapidly expanding global liquidity as a result of low 

levels of global rates and the emergence of a wide variety of financial products. 

Secondly, the global fluctuations due to the financial and European debt crises 

seriously deteriorated market risk perceptions, and CDS premiums spiked to levels 

not seen since 2003. The historically comprehensive rescue packages were inevitably 

implemented by advanced governments and central banks to prevent the collapse of 

the financial system. The relief on CDS premiums has been observed. 

Fig.2 CDS Spreads of Sub-Country Groups (Sample Averages) Source: Bloomberg 

Thirdly, CDS spreads for advanced countries were very close to bottom line in the 

pre-crisis period, but due to the turmoil of the financial crisis, market players started 
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to expect possible credit default, and their risk premiums increased remarkably. 

However, the relative increase in risk premiums of developing countries is much 

higher as compared to the developed economies. This indicates the extreme 

sensitivity of emerging markets to global developments and liquidity conditions. But 

in the European debt crisis period, the CDS spreads of advanced economies 

converged to the levels of developing economies, especially due to the fragile 

European countries of Spain, Italy, Portugal and Greece, but with recovery from the 

crisis, the gap between the CDS spreads of advanced and developing countries has 

recently widened in favor of developed markets. Lastly, CDS premiums for CAD 

countries were consistently above the levels for CAS countries during all the stages 

that we have discussed above. This indicates that protection sellers (buyers) have 

been requesting (ready to pay) more basis points against any credit default for the 

bonds of CAD countries. This outcome can be attributed to the external financing 

need of CAS countries to compensate the negative saving-investment gap to support 

their economic activity. This necessity has made them more sensitive to any 

shortages/changes in global liquidity conditions.  

Since the main focus of this chapter is to investigate the dynamic relationship 

between banking sector indicators and risk premiums, we illustrate the sample 

averages of the main financial sector variables of advanced-developing countries and 

CAS and CAD on Figure 3. In the pre-financial crisis period, in all developing 

countries, current account supluses and improvements in nonperforming loan (NPL) 

ratios were observed. In contrast, following a period of sudden financial distress, 

NPL ratios deteriorated substantially, especially for developing countries and the 

countries with persistent current account balance deficits. In addition, we witnessed 

relatively higher NPL ratios for developing countries as compared to advanced 

economies during all the relevant years. When we compare the profitability of 

banking sectors, we observe relatively higher performance for developing and CA 

surplus countries in the pre-financial crisis, with some downward trend. The banking 

sectors of the developing countries and countries with current account surpluses have 

been performing well since 2009 as compared to peer groups. With the help of the 

global excess liquidity before 2008, we observe remarkable pick-up in the credit 

growth rates of all sub-groups, especially for the developing countries and the 

countries with current account deficits. Furthermore, we witnessed relatively higher 

credit growth rates for developing countries as compared to advanced economies 

during all years, and the credit growth of advanced economies has been very close to 

0 in recent years. With the upheaval of the financial crisis, the credit expansion 

deteriorated substantially for all sub-country groups. The rapid decline in credit 

growth to levels below the historical average is striking for countries with current 

account deficits. 
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Fig.3 Major Financial Indicators of Sub-Country Groups (Sample Averages) Source: IFS, IMF 

4. Empirical Analysis 

4.1 Methodology and Data 

As we discussed in the literature review, the interaction between sovereign risk and 

banking system stability has been evaluated from each direction. Many address the 

impact of financial sector stresses on sovereign risk, and point out the direct impact 

of the banking sector on the spreads as a risk component. Others analyze the 

relationship in the opposite direction and investigate the issue of how sovereign risk 

affects the stability of the banking system. Moreover, there might also exist feedback 

loops between financial stability and sovereign risk in either direction, and one might 

attain its own dynamics and distress the other one (Erce (2015)). Thus, we argue that 

the most appropriate methodology to investigate the dynamic relationship between 

the state of the banking sector and sovereign risk is the VAR approach, since this 

approach allows endogenous interaction between the model variables. In other 

words, the VAR approach takes into account the fact that sovereign risk might have 

an impact on banking system stability; at the same time, banking system stability 

might affect sovereign risk. 

We adopt the panel VAR methodology advocated by Love and Zicchino (2006) and 

employ their Stata program to analyze the dynamic relationship between banking 

sector indicators and risk premiums. The panel VAR methodology integrates both the 

Depicts the sample averages of main financial sector variables of advanced-developing countries (Advanced vs Developing in legends), and 

negative and positive current account balance country groups (CA Deficit vs CA Surplus in legends). Credit growth represents year over year private 

sector credit growth rates provided by the domestic banking sector. NPL refers to non-performing loan ratio. ROA refers to return on assets of the 

banking sector. Levels are in percentage points. The banking sector indicators in the pre-financial crisis period (prior to 2008) are generally on a 

yearly basis for the countries who report their financial soundness indicators to IMF. 
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traditional VAR approach, which enables dealing with the system of endogenous 

variables, and panel data analysis, which provides individual heterogeneity. The 

optimal lag selection for PVAR is not straightforward as in standard VAR 

methodology, due to the cross-sectional heterogeneity among countries. We 

determine the lag length as one to prevent over-parameterization, since our sample 

period covers quarterly observations, and simultaneous impacts are thought to reflect 

to one another before one quarter25. Thus, our first order panel VAR model is as 

follows: 

                                 𝑿𝒊𝒕 = 𝜷𝟎 + 𝜷𝟏𝑿𝒊𝒕−𝟏 + 𝒖𝒊 + 𝜺𝒊𝒕                                (1) 

In this model Xit represents the (kx1) vector consisting of our stationary model 

variables, of which the codes, resources and their expected impact on risk premiums 

are summarized in Table 1. The (kx1) vector of 𝜷𝟎 and (kxk) matrix of 𝜷𝟏 include the 

parameters to be estimated. 𝒖𝒊 reflects the vector of country specific fixed effects and  

𝜺𝒊𝒕 is the vector of idiosyncratic errors. In the panel VAR approach, the individual 

heterogeneity has been utilized by introducing fixed effects to overcome the need of 

imposing restrictions to provide the same underlying structure for all cross-sections 

(Love and Zichinno, (2006), Shen et al. (2013), Gnimassoun and Mignon (2013), 

Babecky et al. (2012)). However, the fixed effects are correlated with regressors due 

to the lags of dependent variables (Nickell, 1981). In order to remove the fixed 

effects, following Love and Zichinno (2006), and Arellano and Bover (1995), we 

adopt the “Helmert Transformation” by imposing forward mean differencing 

(forward orthogonal deviations). In the Helmert procedure, all model variables are 

transformed to the deviations from their forward means. 𝑿𝒊𝒕 =

(𝒙𝒊𝒕
𝟏 , 𝒙𝒊𝒕

𝟐 , 𝒙𝒊𝒕
𝟑 …… , 𝒙𝒊𝒕

𝒌 )
′
 denotes the vector consisting of our stationary model 

variables and the following term reflects the forward mean of kth in 𝑿𝒊𝒕 at time t: 

                                     �̅�𝒊𝒕
𝒌 = (∑ 𝒙𝒊𝒋

𝒌 )/(
𝑻𝒊
𝒋=𝒕+𝟏 𝑻𝒊 − 𝒕)                                         (2) 

where 𝑻𝒊 reflects the number of observations for a specified country series. Then the 

forward mean differencing is applied in the following way:  

                                       �̃�𝒊𝒕
𝒌 = 𝜶𝒊𝒕(𝒙𝒊𝒕

𝒌 − �̅�𝒊𝒕
𝒌 )                                                    (3) 

where the 𝜶𝒊𝒕 = √(𝑻𝒊 − 𝒕)/(𝑻𝒊 − 𝒕 + 𝟏) parameter is used to weight each 

observation to standardize the variance of transformed series. Thus our model 

specification in Equation (1) without fixed effects after the Helmert procedure 

(forward mean differencing) is as follows:  

                                                 
25 The panel VAR lag order selection test proposed by Love also implies the optimal lag order as 1. 

The stability test also reveals that all the eigenvalues lie inside the unit circle.  



 

          176 

 176 

  Variables Definition Source
Expected Sign of          

Impact on CDS

VIX Global Risk Perception Bloomberg (+)

Excess Credit Growth Credit Growth over Historical Average IMF (+)

CPI YoY Inflation Rate IMF (+)

CAB to GDP* Current Account Balance IMF (-)

Budget Balance* Budget Balance to GDP IFS (-)

ROA Return on Assets IMF (+)

NPL Nonperforming Loans Ratio IFS (+)

CDS   5 Yr USD CDS Spreads Bloomberg

*Negative current account and budget balance to GDP ratios reflect current account deficit and 

budget deficit respectively. 

                                     �̃�𝒊𝒕 = 𝜷𝟎 + 𝜷𝟏�̃�𝒊𝒕−𝟏 + �̃�𝒊𝒕                                              (4) 

An alternative procedure to eliminate the fixed effects is the first differencing, 

however, the first difference transformation increases the gaps in the unbalanced 

panel database. Thus, as Roodman (2009) emphasizes, the Helmert procedure 

protects the sample size for the unbalanced panel databases, as in our sample. One 

possible shortcoming of the Helmert transformation is that the most recent 

observations in the series are not used. Moreover, Arellano and Bover (1995) argue 

that the forward mean differencing (forward orthogonal deviations) protect the 

homoscedasticity and not the autocorrelated properties of the original series. 

Furthermore, the Helmert procedure protects the orthogonality between transformed 

variables and lagged regressors (Love and Zicchino, 2006) and enables us to use the 

lagged regressors as instrumental variables in our GMM estimation, which produces 

more consistent coefficients. 

More precisely, we investigate the dynamic relationship between different measures 

of the banking sector, such as excessive credit growth, profitability of the banking 

sector and nonperforming loans ratio, and sovereign spreads. We define the excess 

domestic credit growth in our model as the difference between the nominal credit 

growth and the historical credit growth average of each cross-section, in order to 

consider the relative acceleration or deceleration of credit growth as compared to 

historical performance. As seen, we also include global and macroeconomic 

indicators in addition to banking sector variables in our model to purify the impacts 

of global and macro variables on risk premiums reflected over banking indicators. 

Table 2 presents our model variables, their sources and the expected sign of their 

impact on CDS spreads.  

Table 2. Model Variables and Sources 

To reflect the impact of banking sector indicators, we focus on (1) impulse response 

functions (IRFs) and (2) variance decompositions of CDS premiums obtained 

through the panel VAR estimation of Equation (1). Thus, we need to employ a 



 

          177 

 177 

Cholesky decomposition, in which the ordering of the shocks is crucial and might 

affect the outcome. The main assumption behind the Cholesky decomposition is that 

variables listed in the VAR methodology are considered to be more exogenous. We 

employ the VIX index as the most exogenous variable in our model specification. 

Since we narrow our transmission pattern from banking sector indicators to risk 

premiums, we regard the CDS spreads as the most endogenous variable in our model 

specification, and, in the line with the literature, we argue that sovereign risk might 

impact the variables earlier listed in VAR with a lag. As a second step to determine 

the ordering in the shock identification in our panel VAR, the order of variables in 

between the VIX index and CDS premiums, we implement the Granger causality 

Wald test (Newey & West, 1987) for our model variables. We depict the test results 

in Table 3. The values across each cell reflect the P-values (the marginal significance 

levels) of the panel VAR Granger causality Wald test with the null hypothesis that 

the excluded variable (the variable indicated in the row heading) does not affect the 

Granger-cause equation variable (the variable indicated in the column heading).  

The Granger causality test results indicate that the excessive credit growth rate 

Granger-causes the inflation rate (row 1, column 2) and current account balance to 

GDP ratio (row 1, column 3), since the increase in bank lending might reflect the 

increase in the demand for both domestic and foreign goods. We cannot reject the 

hypothesis that inflation rate does not Granger-cause the current account balance to 

GDP ratio (row 2, column 3) or the current account balance to GDP ratio does not 

Granger-cause the inflation rate (row 3, column 2). Moreover, the excessive credit 

growth rate appears to more significantly Granger-cause the budget balance to GDP 

ratio (row 1, column 4), possibly due to the argument that excessive bank lending 

might indicate resilient domestic economic activity and thus higher revenues for the 

government. The test results also indicate that both the inflation rate (row 2, column 

4) and current account balance to GDP ratio (row 3, column 4) Granger-cause the 

budget balance to GDP ratio. Moreover, we reject the null hypothesis that the 

inflation rate does not Granger-cause the return on assets at 10% significance level 

(row 2, column 5). Regarding the interaction between return on assets and the non-

performing loans ratio, we observe that causality appears to be held just in the 

direction from return on assets to the non-performing loans ratio (row 5, column 6). 
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  Variables
Excess Credit 

Growth 
Inflation Rate

Current Account 

Balance to GDP*

Budget Balance 

to GDP*

Return on 

Assets

Non-Performing 

Loan Ratio
CDS Spreads

Excess Credit 

Growth 
0.022 0.004 0.022 0.179 0.487 0.341

Inflation Rate 0.702 0.709 0.012 0.102 0.227 0.126

Current Account 

Balance to GDP*
0.124 0.913 0.007 0.343 0.538 0.765

Budget Balance 

to GDP*
0.071 0.045 0.323 0.182 0.260 0.128

Return on Assets 0.119 0.805 0.062 0.151 0.000 0.081

Non-Performing 

Loan Ratio
0.110 0.106 0.929 0.119 0.298 0.583

CDS Spreads 0.290 0.017 0.635 0.014 0.196 0.044

*Negative current account and budget balance to GDP ratios reflect current account deficit and budget deficit respectively. 

**The values across each cell reflect the P-values (the marginal significance levels) of the panel VAR Granger causality Wald test with the null 

hypothesis that the excluded variable (variable indicated in the row heading) does not Granger-cause the equation variable (variable indicated in 

the column heading).

Table 3. Granger Causality Tests (2008 Q1-2014 Q2)** 

Hence, we might use the following VAR orderings in our panel VAR estimations:  

𝑆ℎ𝑜𝑐𝑘 𝑂𝑟𝑑𝑒𝑟𝑖𝑛𝑔 #1: (𝑉𝐼𝑋𝑡 , 𝐶𝑟𝑒𝐺𝑟𝑜𝑤𝒊𝒕, 𝑐𝑝𝑖𝒊𝒕, 𝑐𝑎𝑏𝒊𝒕, 𝑏𝑏𝒊𝒕, 𝑟𝑜𝑎𝒊𝒕, 𝑛𝑝𝑙𝒊𝒕, 𝐶𝐷𝑆𝒊𝒕) 

𝑆ℎ𝑜𝑐𝑘 𝑂𝑟𝑑𝑒𝑟𝑖𝑛𝑔 #2: (𝑉𝐼𝑋𝑡 , 𝐶𝑟𝑒𝐺𝑟𝑜𝑤𝒊𝒕, 𝑐𝑎𝑏𝒊𝒕, 𝑐𝑝𝑖𝒊𝒕, 𝑏𝑏𝒊𝒕, 𝑟𝑜𝑎𝒊𝒕, 𝑛𝑝𝑙𝒊𝒕, 𝐶𝐷𝑆𝒊𝒕) 

𝑆ℎ𝑜𝑐𝑘 𝑂𝑟𝑑𝑒𝑟𝑖𝑛𝑔 #3: (𝑉𝐼𝑋𝑡 , 𝐶𝑟𝑒𝐺𝑟𝑜𝑤𝒊𝒕, 𝑐𝑝𝑖𝒊𝒕, 𝑐𝑎𝑏𝒊𝒕, 𝑟𝑜𝑎𝒊𝒕, 𝑛𝑝𝑙𝒊𝒕, 𝑏𝑏𝒊𝒕, 𝐶𝐷𝑆𝒊𝒕) 

𝑆ℎ𝑜𝑐𝑘 𝑂𝑟𝑑𝑒𝑟𝑖𝑛𝑔 #4: (𝑉𝐼𝑋𝑡 , 𝐶𝑟𝑒𝐺𝑟𝑜𝑤𝒊𝒕, 𝑐𝑎𝑏𝒊𝒕, 𝑐𝑝𝑖𝒊𝒕, 𝑟𝑜𝑎𝒊𝒕, 𝑛𝑝𝑙𝒊𝒕, 𝑏𝑏𝒊𝒕, 𝐶𝐷𝑆𝒊𝒕) 

We adopt the first shock ordering in our analysis, however, changing the ordering 

does not significantly influence our main results. We also provide the impulse 

response figures and variance decompositions for the shock ordering #4, in which we 

greatly change the ordering of the variables as compared to the shock ordering #1
26

.  

In the analysis, the data of 38 countries have been included and they are classified 

under two distinct groups, namely, advanced-developing countries and current 

account surplus-deficit countries (Table 1) based on IMF classification and historical 

trends of countries’ current account balance. Moreover, we also categorize the 

periods with different global risk perceptions (high-risk and low-risk) and we adopt 

the threshold level for VIX as 20 in order to determine high or low-risk periods. The 

sample period covers the first quarter of 2008 and the second quarter of 2014 due to a 

couple of limitations regarding data availability. First, the recent financial and 

European debt crises have stirred policy makers into monitoring the resilience of 

financial systems in individual countries and have also triggered the need for data 

                                                 
26 Please refer to the Appendix Figure 2 and Table 1 for IRFs and Variance Decomposition for 

country groups and Appendix Figure 3 and Table 2 for IRFs and Variance Decomposition for high 

and low global risk periods for the shock ordering #4. Authors might provide IRFs and VDC for 

other orderings upon request.  
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Q1-2008/Q2-2014

Variable Mean Std. Dev. Mean Std. Dev. Mean Std. Dev. Mean Std. Dev.

CDS 100.7 129.4 256.1 361.1 179.9 149.8 170.1 380.8

Excess Credit 

Growth*
-1.6 4.1 -2.1 9.3 -2.8 7.4 -0.7 5.7

CPI 1.9 1.5 5.0 3.4 3.5 2.8 3.1 3.0

CAB to GDP** 1.5 5.7 -0.5 5.6 -3.9 3.6 4.9 4.3

Budget Balance** -2.7 5.1 -2.2 2.7 -4.3 2.8 -1.0 4.6

ROA 0.5 0.5 1.7 1.5 1.3 1.0 1.1 1.1

NPL 3.4 2.7 6.0 5.4 5.5 4.2 2.8 1.8

Advanced Developing
Current Acc. 

Deficit

Current Acc. 

Surplus

*The excess domestic growth represents the difference between the nominal credit growth and 

historical credit growth average of each cross section.                                                                        

**Negative current account and budget balance to GDP ratios reflect current account deficit and 

budget deficit respectively. 

collection at higher frequencies. Thus, we have only a quarterly database for the 

financial soundness indicators subsequent to the financial crisis. Second, default 

problems had been mostly associated with developing countries in the pre-financial 

crisis period, and the sovereign default risk was regarded as a relevant issue just for 

emerging countries. Hence, the CDS measures for advanced economies before 2008 

are either not available or may not even exist; the size of CDS transactions for 

developed economies were much smaller than the CDS market for emerging 

economies. Thus, we focus our attention on the sample period, in which high 

frequency data for financial soundness indicators are available and the size of CDS 

contracts of country groups are comparably high, in order to make a more robust 

comparison between the groups of countries. We present the descriptive statistics of 

model variables for all sub-country groups in Table 4.  

Table 4. Summary Statistics of Model Variables 

 

 

 

 

 

 

Since our database is unbalanced panel data, we carry out Im, Pesaran & Shin’s (IPS) 

unit root test, and the results indicate that the inflation rate, credit growth rate, NPL, 

ROA and current account balance to GDP ratio are not stationary (Table 5). Non-

stationarity has been eliminated by taking their first-order difference. 
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  Variables Stat. Test P-value

VIX -5.320 0.000

∆VIX -17.867 0.000

Excess Credit Growth -0.8535 0.196

∆Excess Credit Growth -13.955 0.000

CPI -1.187 0.117

∆CPI -13.752 0.000

CAB to GDP -1.307 0.096

∆CAB to GDP -16.424 0.000

Budget Balance -2.755 0.003

∆Budget Balance -6.999 0.000

ROA -1.022 0.153

∆ROA -16.571 0.000

NPL -1.029 0.151

∆NPL -10.125 0.000

CDS -6.415 0.000

∆CDS -16.020 0.000

Reflects the Im-Pesaran-Shin unit-root test results for model variables. The test 

has the null hypothesis of all panels containing unit roots. ∆ refers to the first 

difference. The sample period covers Q1 2008 and Q2 2014. 

Table 5. Panel Unit Root Test Results 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.2 Panel VAR Results 

Our main objective is to compare the response of risk premiums to banking sector 

indicators of countries with a different level of economic development and structure 

of current account balance, and for periods with different global risk perceptions. To 

this end, we obtained (1) impulse response functions (IRFs) and (2) forecast error 

variance decompositions (FEVD) of CDS premiums obtained through the panel VAR 

estimation of Equation (1) for pre-specified sub-country groups and for high-risk and 

low-risk periods respectively.  

We present the figures of the IRFs of CDS spreads and their respective 95% 

confidence intervals generated by Monte Carlo simulation in Figure 4 for sub- 

country groups with different classifications. As a first implication, we observe that 

the effects of both macro variables and banking sector indicators on risk premiums 

are very short-lived. We argue that this might be due to the differencing of the data. 

However, this might also be attributed to microstructure and imperfections in the 

markets for our focus variable CDS spreads. Calice et al. (2015) emphasize that CDS 

spreads are affected by both global and domestic variables, but with short-lived 

sensitivity. They highlight in particular that the impact of financial market variables 

on risk premiums are fast and short-lived, with the materialization of the impact 

within a couple of days. They attribute this to the impact of market mood, which is 
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arguably disconnected from the fundamentals, and CDS market microstructure and 

imperfections. They also mention the indication of market overshooting in the CDS 

market, i.e., the initial response of risk premiums in one direction is corrected in the 

opposite direction within the next day. 

First, a notable global driver of CDS spreads is the VIX index (first row in Figure 4), 

a proxy of global risk appetite, overall market sentiment and global market liquidity, 

although the magnitude of its impact differs across country groups. Indeed, whilst for 

all country groups a shock to the VIX index (an increase in the global risk aversion 

and therefore a decrease in the global market liquidity) drives up risk premiums. 

Moreover, for developing countries and countries with current account deficits, the 

CDS spreads tend to exhibit higher sensitivity to global risk perception. We might 

attribute this higher sensitivity of current account deficit countries to their relative 

financing needs due to their negative saving and investment gap and their need to 

attract more foreign inflows to support their economic activity, which makes them 

more sensitive to global liquidity conditions. 

Second, the response of CDS spreads to shocks to the inflation rate (third row in 

Figure 4) is significant, excluding developed countries, and again heterogeneous 

across country groups. Noticeably, only for developing countries and countries with 

current account surpluses do we find an immediate increase in the risk premiums 

following a pick-up in inflation rate. Moreover, we observe relatively higher 

sensitivity of countries with current account surpluses to the domestic price levels as 

compared to their peer groups. This effect can be attributed to the relatively higher 

sensitivity of current account surplus countries to reduction in the competitiveness in 

the international trade market. 

Third, the positive shock to the current account balance (lower current account 

deficit or higher current account surplus) tends to lower the sovereign risk premiums 

(fourth row in Figure 4), although significant responses are only observed for 

developing countries and countries with current account surpluses in the period 

immediately following the shock. In a similar manner, a positive shock to the budget 

balance (a decrease in budget deficit or an increase in budget surplus) leads to a 

significantly long-lived negative response of CDS spreads (reduction in risk 

premiums) in the first period onwards after the initial shock for all sub-country 

groups (fifth row in Figure 4), excluding countries with current account surpluses. 

The response of CDS spreads of advanced countries is even stronger, since this 

country group includes the economies which are more exposed to the risk of 

government default, especially during the Euro zone sovereign debt crisis.    

Turning to our precise interest, the responses of CDS premiums to the one standard 

deviation shock in financial sector indicators—the excessive credit growth, NPL and 
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ROA ratios: first, a positive shock to excessive credit growth rate (i.e., an increase in 

the bank lending over its historical trend) is accompanied by an immediate increase 

of sovereign risk premiums (second row in Figure 4). However, the impact is not 

long-lasting and tends to correct to negative territory in the next quarter. In addition, 

we observe significant positive response of CDS spreads of all sub-country groups, 

excluding advanced economies. We also notice that the impact is most pronounced 

for developing countries and countries with current account deficits. Thus, our results 

highlight the necessity of policies, especially for developing countries with current 

account deficits, to curb excessive credit growth in order to protect financial stability. 

Second, a shock to the ROA (an increase in the profitability of the banking sector) 

significantly reduces the sovereign risk premiums of developing countries and the 

countries with current account surpluses (sixth row in Figure 4). Moreover, a positive 

shock to the ROA leads to a slightly significant negative response of CDS spreads of 

the countries with persistent current account deficits in the period subsequent to the 

initial shock. The negative association between banking sector profitability and 

sovereign CDS spreads might be evaluated to mean that higher bank profitability 

supports banks’ ability to lend for new profitable investments and increases the 

shock-absorbing capacity of banks, and thus might lead to more stable domestic 

economic activity (ECB Financial Stability Review-November 2014). 

Turning to our last financial indicator, the response of the CDS spreads (last row in 

Figure 4) to the positive shock to the NPL ratio is significant and positive for 

developing countries and current account surplus countries. We also observe long-

lived positive sensitivity of risk premiums of current account deficit countries to the 

NPL ratio, with an insignificant confidence interval. The positive sensitivity of CDS 

spreads to the NPL ratio is an expected outcome, since higher NPLs necessitate 

higher bank capital, reduce the resources devoted for profitable investment through 

bank lending and thus dampen economic activity, especially in the economies 

extensively relying on bank lending (Aiyar et al., 2015). Moreover, the NPL ratio is 

closely linked to the banking sector’s asset (loan) quality and directly related to the 

bank funding cost as well. Thus our estimation results highlight the importance of the 

quality of the loans granted by the banking sector in the risk assessment of countries. 
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Fig 4. Impulse Responses of CDS Premiums (country groups-basis points)27 

                                                 
27 The solid lines reflect the impulse responses and the dashed lines indicate the 5% standard error 

confidence band. Errors are generated by Monte-Carlo with 500 replications. 



 

          184 

 184 

VIX
 Credit Growth 

Over Average
CPI

Current 

Account 

Balance

Budget 

Balance
ROA NPL CDS

0.174 0.009 0.006 0.007 0.096 0.010 0.002 0.697

0.224 0.023 0.019 0.018 0.012 0.015 0.016 0.673

0.379 0.018 0.013 0.004 0.025 0.010 0.009 0.542

0.047 0.010 0.100 0.012 0.031 0.050 0.011 0.738

Note: Percent of variation in CDS spreads explained by each column variable (10 periods).

Country Groups

Advanced

Developing

Current Acc. Deficit

Current Acc. Surplus

As a second step in our analysis, we focus on the forecast error variance 

decompositions (FEVD) reflecting the percentage of the accumulated variation in 

CDS spreads that are explained by the shocks to other model variables. Table 6 

summarizes the forecast error variance decomposition (FEVD) of sovereign risk 

premiums of all sub-country groups over a time horizon of 10 quarters. The FEVDs 

disclose significant heterogeneity in the responses of risk premiums. First, the VIX 

index explains the greater variation in CDS premiums in all the sub-samples as 

compared to other variables, excluding countries with current account surpluses. We 

observe that CDS spreads of developing countries and countries with current account 

deficits are more sensitive to global risk sentiment (VIX) as compared to the other 

two country groups. Second, according to our findings, the impact of excessive credit 

growth rate shocks is stronger for the developing countries and countries with current 

account deficits. The credit growth explains 2.3% and 1.8% of the total variation in 

CDS spreads of developing countries and current account deficit countries 

respectively, while this ratio is very close to the 1% for advanced and current account 

surplus countries. Third, banking sector profitability matters the most for the risk 

premiums of current account surplus countries, with the variation explained as 

reaching the level of 5.0%. Lastly, the non-performing loans ratio proves to be more 

effective on the risk premiums of developing countries as compared to their 

respective peer groups. 

Table 6. Variance Decompositions of CDS Premiums for Country Groups 

We implement the Panel VAR analysis within the same model framework for the 

periods with different global risk perceptions, without any country classification. We 

aim to identify the distinction in the relative sensitivity of sovereign CDS spreads to 

financial sector indicators during the periods of globally low and high risk-taking 

appetite. We employ the VIX index as a proxy of global risk appetite and determine 

the threshold level for VIX as 20, which is the average historical value of VIX, to 

determine high or low-risk periods. We assess the periods with the level of VIX 

above (below) 20 as high (low) risk periods (Appendix Figure 1). The impulse-
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response functions of CDS spreads for high-risk and low-risk periods are depicted in 

Figure 5. Before proceeding to the ones of our particular interest, we observe that the 

response of the sovereign risk to the VIX index is one-off and very short-lived during 

the high-risk period, whereas we observe long-lived impact of global risk appetite on 

risk premiums during low-risk periods. Moreover, the impacts of macro variables on 

CDS spreads seem to be more prominent in the riskier periods, while macroeconomic 

indicators seem to be insignificant in explaining risk premiums during low-risk 

periods. The IRFs of our precise interest reflect the significant positive response of 

CDS premiums to the positive excessive credit growth and NPL shocks during both 

high and low-risk periods. However, interestingly, we observe relative higher 

immediate pick-up in risk premiums as a response to credit growth and NPL shocks 

during low-risk periods. Lastly, we also notice that the impact of ROA (an increase 

in the profitability of the sector) on sovereign risk seems to be just significant during 

the low-risk periods. 

Fig 5. Impulse Responses of CDS Premiums (high and low risk periods-basis points) 28 

                                                 
28The solid lines reflect the impulse responses and the dashed lines indicate the 5% standard error 

confidence band. Errors are generated by Monte-Carlo with 500 replications. 
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The forecast error variance decompositions of CDS premiums for the periods with 

globally high and low-risk perceptions are presented in Table 7. As seen, (1) the 

variation in CDS premiums explained by the VIX index is higher in high-risk 

periods. This reveals that the CDS spreads of countries are more sensitive to the 

global risk environment during periods of high global risk perception. (2) Banking 

sector profitability contributes relatively higher impact on CDS spreads during 

periods with low global risk. (3) The NPL ratio proves to be more effective on CDS 

premiums during high-risk periods, with the variation explained as reaching the level 

of 2.8%, as compared to low-risk periods. (4) Lastly, the credit growth explains the 

1.0% and 1.4% of total variation in CDS spreads during high and low global risk 

periods respectively.  

 

Table 7. Variance Decompositions of CDS Premiums during High and Low-Risk Periods 

 

5. Conclusion 

This chapter utilizes a panel VAR approach to investigate the dynamic relationship 

between banking sector indicators and sovereign risk premiums and to analyze 

whether the dynamics in the response of risk premiums to the trends in financial 

sector indicators, such as excessive credit growth, profitability of the banking sector 

and nonperforming loans ratio, is heterogeneous across countries with different 

levels of development and current account balance structure, and during periods with 

different global risk perceptions (high-risk and low-risk). We find that the excessive 

credit growth and nonperforming loan ratio have a larger impact on the CDS 

premiums of developing countries and countries with persistent current account 

deficits. In addition, the profitability of the banking sector has proved to be more 

effective on the sovereign risk of the current account surplus countries. Moreover, 

the nonperforming loan ratio has a larger impact on sovereign CDS spreads during 

high-risk periods, while the credit growth and the profitability of the banking sector 

are seen to be more effective during low-risk periods. Our findings emphasize the 

state of the domestic economy and global risk appetite in determining the optimal 

policy mix to reach the intended target. We argue that our findings in this chapter in 

VIX
 Credit Growth 

Over Average
CPI

Current 

Account 

Balance

Budget 

Balance
ROA NPL CDS

0.346 0.010 0.080 0.012 0.013 0.001 0.028 0.509

0.229 0.014 0.043 0.006 0.020 0.022 0.020 0.647

Note: Percentage of variation in CDS spreads explained by each column variable (10 periods). The 

threshold level for VIX is 20, which is the average historical value of VIX, to determine high or low-

risk periods.

High-Risk Period

Low-Risk Period

Periods
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particular will enhance the effectiveness of the Central Bank’s policy making to 

attain financial stability with lower sovereign risk spreads. 
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Appendix Figure 1. VIX Index as a Global Risk Perception  
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Appendix Figure 2. Impulse Responses of CDS Premiums for the Shock Ordering #4 

 (country groups-basis points)29 

                                                 
29Errors are 5% on each side generated by Monte-Carlo with 500 replications. 
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VIX
 Credit Growth 

Over Average

Current 

Account 

Balance

CPI ROA NPL
Budget 

Balance
CDS

0.174 0.009 0.007 0.007 0.012 0.009 0.086 0.697

0.224 0.023 0.019 0.018 0.016 0.016 0.011 0.673

0.379 0.018 0.004 0.012 0.011 0.006 0.027 0.542

0.047 0.010 0.005 0.107 0.051 0.013 0.029 0.738

Note: Percent of variation in CDS spreads explained by each column variable (10 periods).

Country Groups

Advanced

Developing

Current Acc. Deficit

Current Acc. Surplus

Appendix Figure 3. Impulse Responses of CDS Premiums for the Shock Ordering #4 

 (high and low-risk periods-basis points) 

 

 

Appendix Table 1. Variance Decompositions of CDS Premiums for Country Groups  

for the Shock Ordering #4 
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Appendix Table 2. Variance Decompositions of CDS Premiums during High and Low-Risk 

Periods for the Shock Ordering #4 

 

VIX
 Credit Growth 

Over Average

Current 

Account 

Balance

CPI ROA NPL
Budget 

Balance
CDS

0.346 0.010 0.015 0.077 0.001 0.029 0.012 0.509

0.229 0.014 0.005 0.044 0.021 0.020 0.020 0.647

Note: Percent of variation in CDS spreads explained by each column variable (10 periods). Threshold 

level for VIX is 20, which is the average historical value of VIX, to determine high or low risk periods.

High Risk Period

Low Risk Period

Periods


