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Abstract 
This paper investigates the impact of the policy decisions by the Central Bank of the 

Republic of Turkey (CBRT) and Federal Reserve (Fed) on the asset prices and the term 
structure of interest rates in Turkey between 2010 and 2016 using Vector Autoregression 
(VAR) framework, heteroscedasticity based identification (HBI) and daily data. What is 
particular about this period is that the CBRT added financial stability to its objectives in 
addition to price stability and adopted a new monetary policy mix that entailed the joint use of 
multiple policy tools. For identification, we rely on the assumption that monetary policy shocks 
are heteroscedastic. Our results show that expansionary monetary policy shocks by the CBRT 
made the yield curve steeper in the sample period which implies that focusing on multiple 
objectives weakened the control of the CBRT over the long-term interest rates.  

Key words: Monetary policy, Term structure of interest rates, Asset prices, Heteroscedasticity 
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1. Introduction 
The effectiveness of the monetary policy transmission depends on the effect 

of policy decisions on asset prices. When the monetary authority sets policy through 
the short-term interest rates, financial markets respond by pricing the long-term 
interest rates, exchange rates and stock prices, which in turn affect real economic 
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activity. Consequently, for the monetary authority, understanding how monetary 
policy affects asset prices is essential for formulating policy.  

This paper investigates the impact of monetary policy decisions on asset 
prices using evidence from financial markets in Turkey. In particular, we estimate 
the impact of the monetary policy shocks by the Central Bank of the Republic of 
Turkey (CBRT) on the term structure of interest rates, exchange rates and credit 
default swap (CDS) rates using Vector Autoregression (VAR) framework, 
heteroscedasticity based identification (HBI) and daily data. Because United States 
(US) Federal Reserve (Fed) decisions have important effects on emerging market 
assets, we also estimate their impacts on asset prices in Turkey.  

 We estimate the impact of monetary policy between the years 2010 and 2016. 
Through this period, the Fed and other central banks in advanced economies 
resorted to extraordinary tools and measures to counter the adverse effects of the 
global crisis. These measures, in turn, triggered massive capital flows to emerging 
economies and resulted in rapid credit growth and concerns about financial stability. 
In response, Turkey and other small open economies began to search for an 
alternative monetary policy framework (Akçelik et al., 2013; Kara, 2013). The 
CBRT’s response was to adopt financial stability as a supplementary objective to 
its primary goal of maintaining price stability. This new framework entailed relying 
on a new monetary policy mix that included policy rate, the interest rate corridor 
and required reserves to contain the adverse effects of rapid credit growth and the 
associated macrofinancial risks (Başçı and Kara, 2011; Akçelik et al., 2013; IMF, 
2012; Alper et al., 2013a). In this period, the CBRT adopted a more flexible 
inflation targeting framework by targeting both price stability and financial 
stability. In doing so, the CBRT used multiple tools, which in turn increased the 
uncertainty for the future stance of monetary policy. In this respect, our results 
relate to the broader literature that investigates the role of commitment to a strict 
inflation target and management of expectations on the effectiveness of monetary 
policy. 

On the methodological front, the main challenge in estimating the impact of 
the monetary policy decisions on asset prices is potential endogeneity concerns. To 
address these concerns, we rely on HBI, based on the assumption that monetary 
policy shocks have higher variance on the monetary policy meeting days (Rigobon, 
2003; Wright, 2012). The methodology has two advantages over the event study 
method, the method that is most commonly used in the literature to address 
endogeneity (Kuttner, 2001; Gürkaynak et al., 2005; Gürkaynak and Wright, 2013). 
First, HBI allows investigating the persistence of the impact of monetary policy 
shocks. Second, it dodges the difficulties and concerns associated with measuring 
the market expectations from the central bank statements.  
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As a methodological contribution, we also extend HBI methodology in two 
ways. We propose a new bootstrap based confidence interval for impulse response 
differences in order to test whether the differences between the responses of the 
yields with different maturities are significant. Using this method, we investigate 
whether the monetary policy shocks change the slope of the yield curve. This is 
important because it helps us understand how monetary policy decisions managed 
the expectations of the agents in the sample period. Second, we develop a new way 
of testing the equality of the variance-covariance matrices of the residuals from 
VAR for monetary policy meeting days and VAR for the other days which ensures 
that our model is well identified.  

The empirical results show that the CBRT policy decisions affected both the 
short-term and long-term bond yields, with a weaker effect on the latter. Using the 
new bootstrap method, we also show that the difference between the responses of 
the short and long-term yields was significant, implying that the expansionary 
policy shocks made the yield curve steeper. As for the impact on exchange rates 
and CDS rates, we find that expansionary monetary policy shocks caused Turkish 
lira (TRY) to depreciate and CDS rates to decrease. Finally, for Fed 
announcements, expansionary decisions had a significant negative impact on bond 
yields and CDS rates and caused appreciation of TRY. We also find that the 
responses of the bond yields and exchange rates to monetary policy shocks by both 
the CBRT and Fed were persistent while the response of CDS rates was not. 

These results provide evidence that in the period we study the CBRT had a 
weak control over the long-term interest rates and the monetary policy transmission 
was not effective. In the context of the existing literature, this finding is consistent 
with the argument that lack of clear and effective communication of long-term 
central bank targets increases uncertainty, hurts credibility and undermines the 
effectiveness of monetary policy. In this vein, Mishkin (1990), Dewachter and 
Lyrio (2006), Rudebusch and Wu (2008), Gürkaynak and Wright (2012) argue that 
inflation expectations play an important role in driving the variation in the long-
term interest rates. Similarly, Gürkaynak et al. (2005), Brand et al. (2010), 
Andersson et al. (2006) provide evidence that in setting long-term interest rates, 
central banks’ communication plays a more important role than the policy rate. For 
the period we study, adopting multiple policy objectives might have increased 
monetary policy uncertainty, complicated the management of expectations and 
might have had negative consequences for the effectiveness of monetary policy. 

A major limitation of our study is that it only investigates the post-2010 
period. For the earlier period, the available data on long-term government bond 
returns is not sufficient to identify our model. Consequently, we cannot formally 
compare the effectiveness of the monetary policy before and after 2010. Other 
studies that explicitly compared the two periods, or studied the pre-2010 period 
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suggest that there might have been a break. Küçükkocaoğlu et al. (2013) compare 
the responses of bank stock returns to monetary policy shocks for the pre- and post-
2010 periods and find that stock returns significantly responded to monetary policy 
shocks before 2010 and they did not after 2010. Demiralp et al. (2012) show that 
before 2010, when the CBRT implemented strict inflation targeting, the response 
of long-term yields to the communication of the CBRT for the future stance of 
monetary policy was stronger than the response of short-term yields and the 
responses of yields with various maturities to the policy rate surprises were similar. 
Their findings suggest that the CBRT could manage the expectations and had 
control over the long-term interest rates in this period. Duran et al. (2012) and Aktaş 
et al. (2009) also find that the CBRT policies had significant impact on asset prices 
before 2009. All in all, while the evidence in the literature is not conclusive, it 
suggests that adopting a more flexible inflation targeting framework which entails 
multiple policy objectives in the post-2010 period might have weakened the control 
of the CBRT over the long-term interest rates. 

The rest of the paper proceeds as follows: Section 2 discusses the monetary 
policy stance in Turkey after 2010. Section 3 presents the methodology and data. 
Section 4 presents and discusses results for the impact of the policy decisions by 
the CBRT and Fed on the financial markets in Turkey and the last section 
concludes.  

2. Monetary policy in Turkey after 2010 
After the global financial crisis in 2008, the CBRT switched from strict rule-

based inflation targeting to a more flexible monetary policy, which aimed at 
stabilizing financial system and improving the regulation of money and foreign 
exchange markets.1 As Figure 1 demonstrates, current account deficit and private 
credit increased significantly after 2009, which was perceived as a threat against 
financial stability.  

To strengthen the financial system, the CBRT first used the reserve 
requirements as a policy tool to control the credit growth. Next, the CBRT used the 
band between the overnight borrowing and lending rates, referred to as the interest 
rate corridor, to reduce capital inflows. As Figure 2 shows, the market rate 
fluctuated within the band after 2010. The CBRT used the volatility of the market 
rate as a policy tool and increased the risk of financial assets in Turkey to reduce 
capital inflows and control current account deficit.  

Gürkaynak et al. (2015) find a break in the policy rule of the CBRT in 2009 
and provides evidence that the CBRT responded aggressively to the variations in 
                                                 
1 http://www.tcmb.gov.tr/wps/wcm/connect/tcmb+en/tcmb+en/main+menu/monetary+policy/financial+ 

stability/ the+cbrt+and+financial+stability 
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the inflation rate before 2009 whereas the response of the CBRT was weak after 
2009. This finding suggests that the real interest rate in Turkey reduced after 2009 
and the policy stance was expansionary. Figure 3 shows that 1-year bond return 
decreased after 2009 to a level close to the inflation rate and the real interest rate 
decreased permanently. 

Figure 1 
Current Account Deficit and Private Credit to GDP after 2002 
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Figure 2 
CBRT Overnight Borrowing and Lending Rates, CBRT 1-Week Repo Rate and 1-

Week Interbank Rate 
 

 

Figure 3 
1-Year Government Bond Return and CPI Inflation Rate 
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Figure 4 shows 1 and 10-year government bond returns and the CBRT 
overnight lending rate, which is the upper bound of the interest rate corridor. When 
the CBRT overnight lending rate was lower (higher), the spread between the 1 and 
10-year bond returns was higher (lower). This pattern implies that any reduction in 
the CBRT policy rate2 created high inflation expectations and caused the spread 
between the short-term and long-term interest rates to increase. This pattern 
suggests that any reduction in the short-term policy rate, which was not consistent 
with the long-term inflation target, was perceived to be temporary.  

This shift in the policy objectives was permanent and the CBRT did not get 
back to strict inflation targeting even after the recovery from the financial crisis. In 
response to expansionary policy decisions3, the long-term interest rates declined 
slightly due to the fear of inflation. Because it is the long-term interest rates that 
affects consumption and investment decisions, the real impact of monetary 
expansion stayed limited while it increased the inflation and inflation expectations 
significantly. Figure 5 shows that the realized and expected inflation rates were 
continuously above the inflation target and reached two-digit numbers in 2017. 
Karaman and Yıldırım-Karaman (2017) show that quitting aggressive inflation 
targeting increased the inflation rate in Turkey significantly. 
  

                                                 
2  CBRT policy rate was overnight lending rate until the second quarter of 2010, 1-week repo rate between 

the second quarter of 2010 and first quarter of 2012, weighted average funding cost after the second 
quarter of 2012. 

3  Between February 2012 and November 2016 policy decisions of the CBRT were mostly expansionary 
despite high level of inflation rate. 
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Figure 4 
Government Bond Returns and CBRT Overnight Lending Rate 
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need for monetary tightening. As Figure 6 shows, the CBRT responded to the 
significant increase in the inflation rate by increasing the late liquidity window 
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it increased the weighted average funding cost for banks and stopped providing 
cheap funding in order to increase the market interest rate. 
 
  

                                                 
4  Press Release on Summary of the Monetary Policy Committee Meeting - 31/01/2017. 
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Figure 5 
Inflation Rate, 12 Months-Ahead Inflation Expectations and Inflation Target 

 
In sum, policies implemented by the CBRT after 2010 were mostly 

expansionary despite the high level of inflation rate. This, in turn, increased the 
inflation expectations of the public. Therefore, the impact of the policy decisions 
for the short-term interest rates on the long-term interest rates stayed limited.  
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In the next session, we formally test the response of the term structure of 

interest rates, exchange rates and CDS rates to the policy decisions of the CBRT. 
Based on the descriptive analysis of the monetary policy stance, we conjecture that 
the responses of the returns of the assets with longer term maturity were weak and 
expansionary policy decisions made the yield curve steeper.  

3. Methodology and data 

3.1. Econometric model 

In order to investigate the impact of policy decisions on the asset prices, we 
use VAR framework with daily data. Identification of VAR is based on Wright 
(2012). In particular, the identifying assumption is that monetary policy shocks 
have higher variance on the policy meeting days than other days. The high 
frequency nature of the data allows us to exploit volatility differences between the 
days with and without monetary policy meetings.  

The specifics of the estimation method are as follows: Suppose that tX  is the 
p  dimensional vector of random variables of interest. These variables may be bond 

yields with different maturities, exchange rates for different currencies and CDS 
rates with different maturities. We assume that tX  follows a reduced form VAR 
process:  

0( ) =   =1,...,t tA L X A for all t T           (1) 

where ( )A L is the lag polynomial, 0A is the constant intercept term and t  is the p
dimensional reduced form errors. Standard structural VAR methods rely on 
restrictions over the variance-covariance matrix of t . In this study, we utilize a 
different method. Now, consider the following structural shock identification:  

,
=1

=
k

t i i t
i

R 
             (2) 

where the processes ,i t  for all 1, ,i k K  are the k  independent shocks and the 
1p  vector iR  is the constant weight of each shock. Further, without loss of 

generality, we assume that 1,t  is a monetary policy shock and 1R  is its weight. The 
ordering of the shocks does not matter in this setup since Cholesky decomposition 
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is not used for identification and the shocks are not directly associated with the 
variables in tX , but they are associated with other economic institutions. The 
identifying assumption is that the monetary policy shocks, 1,t , have zero mean and 

variance 2
,11

  on Monetary Policy Committee (MPC) meeting days, but have 

variance 2
,01

  on the other days. For the other structural shocks = 2,..., ,j k suppose 
2 2

,1 ,0=
j j   , that is, policy announcements only influence the monetary policy 

shock while the volatility of other shocks are preserved. Let 1  be the variance-
covariance matrix of t  on MPC meeting days and 0  be the variance-covariance 
matrix of t  on the other days. Following Wright (2012), we can write the variance-
covariance difference between MPC meeting days and the other days:  

2 2
1 0 1 0 1 1= ( )R R                                                       (3) 

Without loss of generality, we assume that 2 2
1 0 =1  , since 1 1R R and

2 2
1 0   are not separately identified. In order to identify the vector 1R , the 

following optimization problem is used:  

1
1 1 0 1 1 0 1 1 0 1 1

1

ˆ ˆ ˆˆ ˆ ˆ ˆ= argmin ( ) ( ) [ ] ( ) ( )
R

R vech vech R R V V vech vech R R             
(4) 

1̂ is the estimated variance-covariance matrix of the reduced form VAR residuals 

for MPC meeting days, 0̂ is the estimated variance-covariance matrix of the 
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In the next session, we formally test the response of the term structure of 

interest rates, exchange rates and CDS rates to the policy decisions of the CBRT. 
Based on the descriptive analysis of the monetary policy stance, we conjecture that 
the responses of the returns of the assets with longer term maturity were weak and 
expansionary policy decisions made the yield curve steeper.  

3. Methodology and data 

3.1. Econometric model 

In order to investigate the impact of policy decisions on the asset prices, we 
use VAR framework with daily data. Identification of VAR is based on Wright 
(2012). In particular, the identifying assumption is that monetary policy shocks 
have higher variance on the policy meeting days than other days. The high 
frequency nature of the data allows us to exploit volatility differences between the 
days with and without monetary policy meetings.  

The specifics of the estimation method are as follows: Suppose that tX  is the 
p  dimensional vector of random variables of interest. These variables may be bond 

yields with different maturities, exchange rates for different currencies and CDS 
rates with different maturities. We assume that tX  follows a reduced form VAR 
process:  

0( ) =   =1,...,t tA L X A for all t T           (1) 

where ( )A L is the lag polynomial, 0A is the constant intercept term and t  is the p
dimensional reduced form errors. Standard structural VAR methods rely on 
restrictions over the variance-covariance matrix of t . In this study, we utilize a 
different method. Now, consider the following structural shock identification:  

,
=1

=
k

t i i t
i

R 
             (2) 

where the processes ,i t  for all 1, ,i k K  are the k  independent shocks and the 
1p  vector iR  is the constant weight of each shock. Further, without loss of 

generality, we assume that 1,t  is a monetary policy shock and 1R  is its weight. The 
ordering of the shocks does not matter in this setup since Cholesky decomposition 
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is not used for identification and the shocks are not directly associated with the 
variables in tX , but they are associated with other economic institutions. The 
identifying assumption is that the monetary policy shocks, 1,t , have zero mean and 

variance 2
,11

  on Monetary Policy Committee (MPC) meeting days, but have 

variance 2
,01

  on the other days. For the other structural shocks = 2,..., ,j k suppose 
2 2

,1 ,0=
j j   , that is, policy announcements only influence the monetary policy 

shock while the volatility of other shocks are preserved. Let 1  be the variance-
covariance matrix of t  on MPC meeting days and 0  be the variance-covariance 
matrix of t  on the other days. Following Wright (2012), we can write the variance-
covariance difference between MPC meeting days and the other days:  

2 2
1 0 1 0 1 1= ( )R R                                                       (3) 

Without loss of generality, we assume that 2 2
1 0 =1  , since 1 1R R and

2 2
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1 1 2 2
ˆ ˆˆ ˆ ˆ= ...t t t tX                                                        (6) 

with 
=1

ˆˆ ˆ= i
i i j jj

A   for all =1,2,...i . The h  period ahead impulse response of 

ith  variable to the monetary policy shock can be computed as it follows:  

,
, 1

1,

ˆˆ=   =i t h
h i h h

t

X
C where C R




 
                                            (7) 

To construct the confidence intervals for the impulse responses, the stationary 
block bootstrap of Politis and Romano (1994) combined with the bias adjustment 
of Kilian (1998) is used, as suggested in Wright (2012):   

1. The number of bootstrap replications, B , is picked  
2. The full sample VAR is estimated and the reduced form residuals t̂  and 

Ordinary Least Squares (OLS) coefficients ˆ( )A L  and 0Â  are obtained.  

3. For =1,2,..,b B , the residuals t̂  are re-sampled according to stationary 
bootstrap of Politis and Romano (1994) with 10 days of average block 
length. The re-sampled residuals are denoted as *( )ˆ b

t .  
4. While re-sampling residuals, we also track the new index of the residuals 

which corresponds to MPC meeting days with a dummy variable tpol . 
This dummy takes value 1 if t  is a MPC meeting day and 0 otherwise. 
This leads to a change in policy date vector for bootstrap replicate, say 

*( )b
tpol .  

5. Then, the observable variables tX  are re-constructed by using the re-
sampled residuals and the VAR coefficients from the full sample VAR:  

*( ) *( )
0

ˆ ˆ ˆ( ) =b b
t tA L X A                                                                  (8) 

6. Applying the HBI method to *( )b
tX , the bootstrap estimates *( )

0
ˆ b , *( )

1
ˆ b , 

*( )
0̂

bV , *( )
1̂

bV  and *( )
1
ˆ bR  are obtained. Note that for MPC meeting days, we 

use *( )b
tpol  instead of tpol .  

7. A full sample VAR is ran with the re-sampled *( )b
tX  to get VAR 

coefficients estimates *( )ˆ ( )bA L . The bias adjustment procedure of Kilian 
(1998) is applied to these coefficients. By using the bootstrap parameter 
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estimates *( )
1
ˆ bR  and *( )ˆ( ) bA L , the bootstrapped impulse response function 

(IRF) *( )bIRF  is obtained.  

8. The sequence  *( )

1

Bb

b
IRF


constitutes the bootstrap distribution for the 

IRF. The confidence bands for the IRF can be extracted by finding 
/ 2 th   and (1 / 2) th   quantiles of the bootstrap distribution.  

As discussed earlier, the identification of the model relies on the assumption 
that the variances of the reduced form residuals on MPC meeting days and other 
days are different. In order to check whether this assumption holds true, we apply 
Box’s m test (Box, 1949). This test is based on the hypothesis that two variance-
covariance matrices are equal, that is 0 0 1: =H    vs 1 0 1:H    . We can 
construct the test according to Box m statistic. First we consider the following 
likelihood function:  

1

=0

ˆ= ( 2) (| |) ( ) (| |)i i
i

logL T log S T k log   
                                  (9) 

where, 
1

=0
ˆ( )

=
2

i ii
T k

S
T k

 


  is the pooled variance and iT  is the sample size of each 

regime and = 1k n p   is the number of parameters estimated in each model. 
Then, we can use the test statistic given below:  

2 1
2

=0

( 1) 2 3 1 1 1= (1 )   =
2 6( 1) 2i i

p p p pBM h logL and h
p T k T k


                 
:

     (10) 

This test statistic is distributed as 2  with 
( 1)

2
p p 

 degrees of freedom. 

However, since the number of policy meeting dates is small, we also provide 
bootstrap inference for this test. This requires slight changes in the previous 
bootstrapping routine:   

1. The number of bootstrap replication, B , is picked  

2. The full sample VAR is estimated and the reduced form residuals t̂  and 

OLS coefficients 
ˆ( )A L  and 0Â  are obtained.  
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3. For =1,2,..,b B , the residuals t̂  are re-sampled according to standard 

i.i.d. bootstrap method. The re-sampled residuals are denoted as 
*( )ˆ b
t .  

4. In this version of the routine, the new index of residuals which 
corresponds to MPC meeting days are not tracked, since under the null 
hypothesis residuals for both regimes are generated from the same 
distribution.  

5. The observable variables tX  are re-constructed by using the re-sampled 
residuals and the VAR coefficients from full sample VAR:  

*( ) *( )
0

ˆ ˆ ˆ( ) =b b
t tA L X A                                                    (11) 

6. Applying the HBI method to 
*( )b
tX , the bootstrap estimates 

*( )
0
ˆ b  and 

*( )
1
ˆ b  are obtained. The same MPC meeting day dummy tpol  is used.  

7. The test statistic *( )bBM  is constructed using these bootstrapped 
estimates.  

8. A bootstrap distribution for the test statistic BM ,  *( )

1

Bb

b
BM

 , is 
obtained. Standard bootstrap inference can be implemented.  

In this test, the null hypothesis of variance equality is rejected if 
2 ( 1)>

2
p pBM   

 
 

 or *
1> ( )BM CV BM  where *

1 ( )CV BM  is the 

(1 ) th   quantile of the bootstrap empirical distribution. 
     A second question we investigate is whether different variables in a set 

respond differently to monetary policy shocks. Because formal testing methodology 
complicates the study further, we generate bootstrap confidence intervals for the 
IRF difference between pairs of variables. This approach does not require new 
bootstrap replications, but the previous bootstrap results can be used to construct 
confidence bands for the IRFs. We adopt the following procedure:   

1. The difference between IRFs of two variables is obtained, (preferably 
longer minus shorter maturity in bond yield exercise). For instance, the 
IRF difference between 10-year and 1-year bond yields is defined as 
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10,1 10 1( ) = ( ) ( )IRF h IRF h IRF h   for all h  where ( )jIRF h  is the impulse 
response of j  year bond to monetary policy at horizon h 5.  

2. For all =1,...,b B , the bootstrapped difference between the IRFs of j  
year and i  year is calculated as *( ) *( ) *( )

, ( ) = ( ) ( )b b b
j i j iIRF h IRF h IRF h   

where *( ) ( )b
kIRF h  is bootstrap version of IRF of k  year bond to monetary 

policy shock for bootstrap iteration b .  
3. The upper and lower confidence bands are constructed from the bootstrap 

empirical distribution of impulse response difference, namely, *
, ( )j iIRF h  

for all horizons h .  

This algorithm can be used to check whether, zero is in this confidence 
interval can be checked. If it is, the difference between two IRFs is not statistically 
significant. Otherwise, the two IRFs are statistically different than each other. 

3.2.  Data 

The daily data for government bond returns and CDS rates with different 
maturities are obtained from Thomson Reuters database. 1-year, 2-year, 3-year, 5-
year and 10-year government bond returns and CDS rates are available after 2010 
in daily frequency. US dollar (USD)/TRY, European Union currency (EUR)/TRY 
and Great Britain pound (GBP)/TRY exchange rates are obtained from Global 
Financial Database. MPC meeting dates for Turkey are obtained from the website 
of the CBRT. Federal Open Markets Committee (FOMC) meeting dates of Fed are 
obtained from the website of the Federal Reserve. The sample period covers 
January 2010 to July 2016. Tables 1, 2 and 3 summarize the descriptive statistics 
for the bond yields, CDS rates and exchange rates, respectively, in our analysis. 
  

                                                 
5   We can use the same notation for CDS rates since they are also classified according to maturities. For 

the exchange rate case, we can assign i=1 for USD/TRY i=2 for EUR/TRY and i=3 for GBP/TRY. 
After such indexations, we can apply the same procedure for exchange rate and CDS rate.  
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Table 1 
Descriptive Statistics for Different Maturity Bond Yields 

  1-Year 2-Year 3-Year 5-Year 10-Year 
Mean 8.582  8.683  8.798  8.905  9.078 
Median  8.675  8.870  9.020 9.130 9.235 
Maximum  12.010  11.560  11.490  11.200 11.290 
Minimum 4.430  4.760 4.930 5.620 6.020 
Std. Dev. 1.474  1.389  1.321  1.237  1.129 
Skewness -0.344 -0.537  -0.680 -0.709 -0.664 
Kurtosis  2.699  3.122  3.225  3.043 3.115 

 

Table 2 
Descriptive Statistics for Different Maturity CDS Rates 

  1-Year 2-Year 5-Year 10-Year 
Mean 89.74 129.89  206.62 251.55 
Median  86.22 128.60 202.92  252.34 
Maximum 210.60 264.62  339.22 372.23 
Minimum  27.79 49.67 109.82 144.50 
Std. Dev.  35.46 43.15 50.01 50.08 
Skewness  0.53  0.31  0.14  0.03 
Kurtosis 2.64 2.44 2.17 2.18 

 
Table 3 

Descriptive Statistics for Different Exchange Rates 
  USD/TRY EUR/TRY GBP/TRY 

Mean  1.91 2.46 3.02 
Median  1.79  2.34 2.83 
Maximum 3.06  3.47  4.72 
Minimum  1.15 1.70 2.13 
Std. Dev.  0.51 0.44  0.69 
Skewness  0.81 0.47 0.77 
Kurtosis  2.64 2.08 2.30 
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4. Results 

4.1. Impact of the CBRT announcements on financial markets in Turkey 

In this section, we present the impulse responses of bond yields, exchange 
rates and CDS rates to a 1-percentage point monetary policy shock by the CBRT. 
This is done in separate VAR models for each dataset. We first present the results 
for Turkish government bond yields. Before presenting the impulse responses, we 
first check whether the identifying assumption is satisfied. For this purpose, we test 
the hypothesis 0 0 1: =H    by Box’s m test described in the previous section. We 
run two VARs for Turkish government bond yields; 1) sample for MPC meeting 
days6 and 2) sample for other days. The sample sizes for these two sub-samples are 

0 =1426T  and 1 = 73T . After running the VARs, we compute the variance-
covariance matrices for reduced form residuals from each regression. The results 
are presented in Table 4. 

The two estimated variance-covariance matrices appear to be different from 
each other. Below we formally test whether they are significantly different from 
each other. The results are reported in Table 5. 

 

Table 4 
Estimated Variance-Covariance Matrices for VARs with MPC meeting days of the 

CBRT and other days (Bond Yields) 
  

0̂  1̂  

 1-year 2-year 3-year 5-year 10-year 1-year 2-year 3-year 5-year 10-year 

1-year  0.0350  0.0145  0.0129  0.0111  0.0099 0.5363 0.4400  0.3951  0.3451  0.2490  

2-year 0.0145  0.0211  0.0157  0.0145  0.0125  0.4400 0.4318  0.3936  0.3516  0.2700  

3-year .0129  0.0157  0.0227  0.0138  0.0128  0.3951 0.3936  0.3818  0.3376  0.2630  

5-year .0111  0.0145  0.0138  0.0203  0.0128  0.3451 0.3516  0.3376  0.3229  0.2511  

10-year .0099  0.0125  0.0128  0.0128  0.0156  0.2490 0.2700  0.2630  0.2511  0.2316  

                                                 
6  The sample period includes 73 MPC meetings. The decision was to decrease the short term interest 

rates in 29 of the meetings, to increase the short term rates in 5 of the meetings. In 39 of the meetings 
the CBRT did not change the policy rate. 
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Table 1 
Descriptive Statistics for Different Maturity Bond Yields 

  1-Year 2-Year 3-Year 5-Year 10-Year 
Mean 8.582  8.683  8.798  8.905  9.078 
Median  8.675  8.870  9.020 9.130 9.235 
Maximum  12.010  11.560  11.490  11.200 11.290 
Minimum 4.430  4.760 4.930 5.620 6.020 
Std. Dev. 1.474  1.389  1.321  1.237  1.129 
Skewness -0.344 -0.537  -0.680 -0.709 -0.664 
Kurtosis  2.699  3.122  3.225  3.043 3.115 

 

Table 2 
Descriptive Statistics for Different Maturity CDS Rates 

  1-Year 2-Year 5-Year 10-Year 
Mean 89.74 129.89  206.62 251.55 
Median  86.22 128.60 202.92  252.34 
Maximum 210.60 264.62  339.22 372.23 
Minimum  27.79 49.67 109.82 144.50 
Std. Dev.  35.46 43.15 50.01 50.08 
Skewness  0.53  0.31  0.14  0.03 
Kurtosis 2.64 2.44 2.17 2.18 

 
Table 3 

Descriptive Statistics for Different Exchange Rates 
  USD/TRY EUR/TRY GBP/TRY 

Mean  1.91 2.46 3.02 
Median  1.79  2.34 2.83 
Maximum 3.06  3.47  4.72 
Minimum  1.15 1.70 2.13 
Std. Dev.  0.51 0.44  0.69 
Skewness  0.81 0.47 0.77 
Kurtosis  2.64 2.08 2.30 
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4. Results 

4.1. Impact of the CBRT announcements on financial markets in Turkey 

In this section, we present the impulse responses of bond yields, exchange 
rates and CDS rates to a 1-percentage point monetary policy shock by the CBRT. 
This is done in separate VAR models for each dataset. We first present the results 
for Turkish government bond yields. Before presenting the impulse responses, we 
first check whether the identifying assumption is satisfied. For this purpose, we test 
the hypothesis 0 0 1: =H    by Box’s m test described in the previous section. We 
run two VARs for Turkish government bond yields; 1) sample for MPC meeting 
days6 and 2) sample for other days. The sample sizes for these two sub-samples are 

0 =1426T  and 1 = 73T . After running the VARs, we compute the variance-
covariance matrices for reduced form residuals from each regression. The results 
are presented in Table 4. 

The two estimated variance-covariance matrices appear to be different from 
each other. Below we formally test whether they are significantly different from 
each other. The results are reported in Table 5. 

 

Table 4 
Estimated Variance-Covariance Matrices for VARs with MPC meeting days of the 

CBRT and other days (Bond Yields) 
  

0̂  1̂  

 1-year 2-year 3-year 5-year 10-year 1-year 2-year 3-year 5-year 10-year 

1-year  0.0350  0.0145  0.0129  0.0111  0.0099 0.5363 0.4400  0.3951  0.3451  0.2490  

2-year 0.0145  0.0211  0.0157  0.0145  0.0125  0.4400 0.4318  0.3936  0.3516  0.2700  

3-year .0129  0.0157  0.0227  0.0138  0.0128  0.3951 0.3936  0.3818  0.3376  0.2630  

5-year .0111  0.0145  0.0138  0.0203  0.0128  0.3451 0.3516  0.3376  0.3229  0.2511  

10-year .0099  0.0125  0.0128  0.0128  0.0156  0.2490 0.2700  0.2630  0.2511  0.2316  

                                                 
6  The sample period includes 73 MPC meetings. The decision was to decrease the short term interest 

rates in 29 of the meetings, to increase the short term rates in 5 of the meetings. In 39 of the meetings 
the CBRT did not change the policy rate. 
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Table 5 
Box’s M Test for Equality of the Variance-Covariance Matrices(CBRT) (Bond 

Yields)   
BM  *

0.95 (15)CV  p - *value  
0.82  280.30  0.00 

Note: BM is calculated test statistic, *
0.95 (15)CV  is the %95 quantile of bootstrap distribution of the test 

statistic with 15 degrees of freedom. and p - *value  is associated bootstrapped p value.   

 

Table 5 shows that variance-covariance matrices for the two regimes are not 
statistically equal. P-value is close to zero, and the null hypothesis is strongly 
rejected. Hence, we conclude that our model is identified. 

We next present the impulse responses of the bond yields with different 
maturities to a 1-percentage point monetary policy shock by the CBRT in Figures 
7 and 8. The impulse responses for the bond yields are generated using HBI method 
explained in the previous section. Policy dates are the CBRT’s MPC meeting days. 
2 lags are selected for the VAR according to Bayesian Information Criterion (BIC). 
This lag selection is applied to all VAR specifications in common. For 
bootstrapping, we set = 999B  to construct 90 percent confidence intervals.  

Figures 7 and 8 show that impulse responses of all bond yields are significant 
at 90 percent confidence level. In these figures, the initial impulse responses are 
estimated as 0.73, 0.67, 0.6, 0.53 and 0.39 percentage points, respectively, for 1-
year, 2-year, 3-year, 5-year and 10-year government bond returns. The figures 
suggest that the impact of the monetary policy shock is monotonically decreasing 
with maturity. To formally investigate this conjecture, we test whether the 
differences between the responses of different maturities are statistically 
significant. For this purpose, confidence intervals for IRF differences between 
maturity pairs are calculated. To keep the presentation brief, Figure 8 presents the 
results for the differences between 10-year and 1-year, 10-year and 2-year, 10-year 
and 5-year, 5-year and 1-year, 5-year and 2-year, 5-year and 3-year bond yields. 

Figures 9 and 10 show that the responses of reported maturities of bond 
returns are different at 90 percent confidence level, lending support to the 
conjecture that monetary policy shocks of the CBRT changed the slope of the yield 
curve. 
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Figure 7  
Impulse Responses of Bond yields to 1-Percentage Point Monetary Policy Shock 

by the CBRT 
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Figure 8 
Impulse Responses of Bond Yields to 1-Percentage Point Monetary Policy Shock 

by the CBRT 
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average expected short-term interest rates and the liquidity premium (Modigliani 
and Shiller, 1973). In other words, long-term interest rates are not just determined 
by the current decisions of the monetary authority, but also by the expected future 
path of the monetary policy stance, expected inflation rate and perceived 
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The weak control of the CBRT over the long-term interest rates after 2010 
can be attributed to two factors. First, the new monetary policy strategy of the 
CBRT increased the uncertainty for the future stance of monetary policy. More 
specifically, after 2010, CBRT adopted multiple policy tools and created an 
uncertainty band for the market interest rate to control the capital inflows which in 
turn increased the uncertainty for the future stance of monetary policy. This increase 
in the policy uncertainty may have increased the liquidity premium for longer term 
financial securities. Statements of the monetary authority and signals for the future 
path of the monetary policy stance are of great importance for shaping the 
expectations of the agents and reducing uncertainty which in turn help controlling 
long-term interest rates. For the US, Europe and Sweden, Gürkaynak et al. (2005), 
Brand et al. (2010) and Andersson et al. (2006) respectively provide evidence that 
central bank communication for the future path of the policy stance has greater 
impact on the long-term interest rates than the changes in the policy rate .  

Second, quitting strict inflation targeting may have hurt the credibility of the 
CBRT and efficient anchoring of inflation expectations in the sample period. There 
is a long line of literature which argues that inflation targeting improves the public 
credibility of the central bank (Svensson, 1997; Mishkin, 1999; Bernanke et al., 
1999; Bernanke and Mishkin, 1997) and helps anchoring inflation expectations 
(Johnson, 2002; Levin et al., 2004; Gürkaynak et al., 2010). Long-run inflation 
expectations in turn affect the long-term interest rates. In this vein, Mishkin (1990), 
Dewachter and Lyrio (2006), Rudebusch and Wu (2008) show that long-run 
inflation expectation is an important factor that explains the variation in the long-
term interest rates. After CBRT quit strict inflation targeting, agents expected 
higher future inflation and CBRT’s short-term interest rate decisions were 
perceived to be temporary. Because the long-term interest rates are the average of 
the expected short-term interest rates, the impact of the policy decisions on the long-
term interest rates was weak.      
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Figure 9 
Differences between the Impulse Responses of Bond Yields with Different 

Maturities to 1-Percentage Point Monetary Policy Shock by the CBRT 
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Figure 10 
Differences between the Impulse Responses of Bond Yields with Different 

Maturities to 1-Percentage Point Monetary policy Shock by the CBRT 
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These findings imply that a reduction in the short-term interest rates does not 
necessarily revive economic activity. In particular, if the decrease in short-term 
interest rates are accompanied by inflationary expectations and perceived 
uncertainty, long-term interest rates might stay high or even increase. This, in turn, 
may cause the impact on economic activity to be ambiguous because it is the long-
term interest rates that affects the economic decisions of the agents. 

The results suggest that monetary policy decisions were not effective in 
controlling inflation expectations of the agents in the sample period. More 
generally, the findings lend support to the expectations hypothesis which states that 
inflation expectations and expected short-term interest terms are higher (lower) 
when short-term interest rates are lower (higher). More specifically, if central bank 
lowers the short-term interest rates when the inflation rate is above its target level, 
it increases the inflation fear and uncertainty for the future price level. This, in turn, 
increases the spread between the short-term and long-term interest rates.7 

The impulse responses of the exchange rates to monetary policy shocks are 
presented in Figure 11. The sample covers three exchange rates: USD/TRY, 
EUR/TRY and GBP/TRY. The results show that the responses of the exchange rates 
to monetary policy shocks are small but significant and persistent. Figure 11 
establishes that TRY appreciates in response to contractionary monetary policy 
shocks while it depreciates in response to expansionary shocks. As the CBRT 
implements expansionary policy, capital inflows to Turkey decreases which in turn 
reduces the demand for TRY and causes TRY to depreciate.8 The inital impulse 
responses are estimated as 0.05, 0.068 and 0.095, respectively, for the USD/TRY, 
EUR/ TRY and GBP/TRY exchange rates. 
  

                                                 
7  The hypothesis that the current yield curve is capable of predicting the development of future interest 

rates rests on the expectations hypothesis and was empirically tested by Mishkin (1990), Dahlquist and 
Jonsson (1995) and Dziwura and Green (1996), among others. 

8  We do not provide analysis on the identification condition for Exchange rate and CDS rate data. 
However, in the unreported results, we find that in both cases the variance-covariance matrices of 
reduced form VAR residuals for the samples of MPC meeting days and other days are statistically 
different than each other. As a result identification condition is satisfied. These results are not included 
in the paper for brevity and they are available upon request.  
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Figure 11 
Impulse Responses of Exchange Rates to 1-Percentage Point Monetary Policy 

Shock by the CBRT 
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Figure 12 
Impulse Responses of CDS Rates to 1 Percentage Point Monetary Policy Shock by 

the CBRT 
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Figure 13 
Differences between the Impulse Responses of CDS Rates to 1-Percentage Point 

Monetary Policy Shock by the CBRT 
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Figure 14 
Differences between the Impulse Responses of CDS Rates to 1-Percentage Point 

Monetary Policy Shock by the CBRT 
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monetary policy shocks is weaker than the responses of CDS rates with longer 
maturities. Initial impulse responses of 1-year, 2-year, 5-year and 10-year CDS rates 
are estimated as, respectively, 16.43, 18.12, 19.55 and 19.02 basis points.  

4.2. Impact of the fed announcements on financial markets in Turkey 

This section analyzes the impulse responses of Turkish financial markets to 
the US monetary policy shocks using the same methodology. To investigate the 
impact of monetary policy shocks by Fed, we use Fed announcement days as the 
policy dates. We first analyze the response of bond yields. The optimal lag is 
selected as 2 by BIC. Before presenting the impulse responses, we first check 
whether the volatility of the interest rates is different on announcement days using 
Box’s m test. Test results are displayed in Table 6. 

Table 6 
Box’s m test for Equality of the Variance-Covariance Matrices for Fed 

Announcement Days for Bond Yields 
BM  

*
0.95 (15)CV  p - *value  

0.9308 161.3022  0.000 
Note: BM is calculated test statistic, *

0.95 (15)CV  is the %95 quantile of bootstrap distribution of the test statistic 

with 15 degrees of freedom. and p - *value  is associated bootstrapped p value.   

 
 

Box’s m test provides strong evidence that two variances are not equal and 
the model is identified for Fed policy announcements.  

Figures 15 and 16 present the empirical results for the impact of Fed 
announcements on Turkish bond yields. The initial impulse responses are estimated 
as 0.92, 0.91, 0.79, 0.76 and 0.62 percentage points, respectively, for 1-year, 2-year, 
3-year, 5-year and 10-year government bond returns. The impulse responses to Fed 
announcements in the first period are stronger than those to the CBRT 
announcements. However, the decay is slower at lower maturities.  

We also test whether Fed announcements affect yields of bonds with different 
maturities differently. Figure 17 and 18 present the confidence bands for six IRF 
differences. For five of the six maturity pairs, the differences in the responses are 
statistically significant. These findings suggest that Fed decisions also changed the 
slope of the yield curve. 
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monetary policy shocks is weaker than the responses of CDS rates with longer 
maturities. Initial impulse responses of 1-year, 2-year, 5-year and 10-year CDS rates 
are estimated as, respectively, 16.43, 18.12, 19.55 and 19.02 basis points.  
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Table 7 
Estimated Variance-Covariance Matrices for VARs for Fed Announcement Days 

and Other Days for Bond Yields 
 0̂  1̂  

 1-year 2-year 3-year 5-
year 

10-
year 1-year 2-year 3-year 5-year 10-year 

1-year 0.0353 0.0149 0.0129 0.0115 0.0102 0.7409 0.6570 0.5551 0.5052 0.3818 

2-year 0.0149 0.0208 0.0156 0.0145 0.0127 0.6570 0.6700 0.5698 0.5410 0.4210 

3-year 0.0129 0.0156 0.0223 0.0139 0.0129 0.5551 0.5698 0.5046 0.4778 0.3749 

5-year 0.0115 0.0145 0.0139 0.0202 0.0129 0.5052 0.5410 0.4778 0.4848 0.3877 

10-year 0.0102 0.0127 0.0129 0.0129 0.0157 0.3818 0.4210 0.3749 0.3877 0.3281 

  
 
The results suggest that Turkish government bond yields responded strongly 

to Fed announcements in the period under study. An expansionary (contractionary) 
shock by Fed causes a decline (increase) in the bond returns in Turkey. This finding 
is consistent with the argument that an expansionary policy decision by the Fed9 
increases the relative return of the financial assets in emerging market economies. 
This in turn increases the demand for these assets causing an increase in the price 
and decrease in the return of them.  

Other studies on the transmission of Fed decisions to emerging market 
economies find similar results. Mackowiak (2007) shows that US monetary policy 
shock affects the short-term interest rates and the exchange rates in emerging 
market economies quickly and strongly. Our results also show that short-term 
interest rates are more sensitive to Fed policy decisions than long-term interest 
rates.  
 

 
 
 
 
                                                 
9   In December 2008, Fed decreased the target federal funds range to 0-0.25 percent and did not increase 

the interest rate until December 2015. Despite the low level of short-term nominal interest rates, distress 
in the financial markets increased and forced the Fed to implement expansionary unconventional 
policies such as large-scale asset purchases and forward guidance after 2009. Hence, all Fed policy 
decisions in the sample period can be considered to be expansionary except one interest rate hike 
decision in December 2015. 
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Figure 15 
Impulse Responses of Bond Yields to 1-Percentage Point Monetary Policy Shock 

by the Fed 
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Figure 16 
Impulse Responses of Bond Yields to 1-Percentage Point Monetary Policy Shock 

by the Fed 
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Figure 17 
Differences between the Impulse Responses of Bond Yields with Different 

Maturities to 1-Percentage Point Monetary Policy Shock by the Fed 
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Figure 18 
Differences between the Impulse Responses of Bond Yields with Different 

Maturities to 1-Percentage Point Monetary Policy Shock by the Fed 
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Figure 19 displays the responses of the USD/TRY, EUR/TRY, GBP/TRY 
exchange rates to 1-percentage point monetary policy shock by the Fed. The results 
show that the responses of exchange rates to the Fed announcements are significant 
and slightly higher than the responses of those to the CBRT announcements. First 
period impulse responses for USD/TRY, EUR/TRY, GBP/TRY are estimated as 
0.067, 0.92 and 0.118, respectively. An expansionary (contractionary) Fed decision 
causes Turkish Lira to appreciate (depreciate). This is because a decline in the 
interest rates in the US increases the capital inflows to emerging market economies 
causing an appreciation in the value of their currency. The finding is consistent with 
Mackowiak (2007) which shows that a contraction in the US monetary policy 
causes the currency of a typical emerging market to depreciate. 

Finally, we test the impact of Fed policy decisions on Turkish CDS rates with 
different maturities. Figure 20 shows that the response of 1-year CDS rate to Fed 
announcements is not statistically significant; initial response of 2-year CDS rate is 
significant but not persistent and the responses of 5-year and 10-year CDS rates are 
both significant and persistent. Hence, we conclude that Fed announcements 
significantly affect the long-term CDS rates. Initial impulse responses of 1-year, 2-
year, 5-year and 10-year CDS rates are estimated as, respectively, 14.27, 17.53, 
20.15 and 19.03 basis points. Figures 21 and 22 show that the impulse response of 
1-year CDS rate on Fed announcements is statistically different than long-term CDS 
rates.  
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Figure 19 
Impulse Responses of Exhange Rates to 1-Percentage Point Monetary Policy 

Shock by the Fed 
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Figure 20 
Impulse Responses of CDS Rates to 1-Percentage Point Monetary Policy Shock by 

the Fed 
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Figure 21 
Differences between the Impulse Responses of CDS Rates to 1-Percentage Point 

Monetary Policy Shock by the Fed   
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Figure 22 

Differences between the Impulse Responses of CDS Rates to 1-Percentage Point 
Monetary Policy Shock by the Fed   
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5. Conclusion 
This study investigates the response of financial markets in Turkey to policy 

decisions by the CBRT and Fed using VAR methodology with daily data and HBI. 
It focuses on the period after 2010 when the CBRT adopted financial stability as a 
supplementary objective. Our findings show that both the CBRT and Fed decisions 
had significant effects on the financial markets in Turkey. The results also imply 
that the CBRT’s control over the long-term rates is weaker than short-term rates. 
Because the policy stance of the CBRT was more expansionary after 2010, our 
results imply that monetary policy decisions made the yield curve steeper and 
increased the term premium in this period.  

From a broader perspective, the empirical findings contribute to the literature 
on the term structure of the interest rates. If expansionary monetary policy is not 
consistent with the long-term inflation target and monetary authority does not 
provide effective communication for the future stance of monetary policy, it 
increases expected inflation and inflation uncertainty, which in turn increases the 
term premium for long-term yields and weakens monetary authority’s control over 
long-term interest rates.  
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Özet 

Faiz oranlarının vade yapısının ve varlık fiyatlarının para politikası 
şoklarına tepkisi: Türkiye örneği 

Bu makale, vektör otoregresif modeli, değişen varyans tabanlı tanımlama ve günlük veri kullanarak, 
Türkiye Cumhuriyeti Merkez Bankası (TCMB) ve Federal Rezerv (Fed) politika kararlarının Türkiye’nin 
varlık fiyatlarına ve faiz oranlarının vade yapısına olan ektisini 2010 ve 2016 arasındaki dönem için 
incelemektedir. İncelenen dönemi önemli kılan nokta, TCMB’nin parasal istikrara ek olarak finansal 
istikrarı da hedefleri arasına eklemesi ve bu hedeflere ulaşmak için birden fazla politika aracının birlikle 
kullanımını sağlayan yeni bir para politikası benimsemesidir. Para politikasının tanımlanması için, para 
politikası şoklarının değişen varyanslı olduğu varsayımı benimsenmiştir. Sonuçlarımıza göre, TCMB 
kaynaklı genişlemeci para politikası şokları getiri eğrisini daha dik hale getirmiştir. Bu sonuç, birden fazla 
hedefe odaklanmanın TCMB’nin uzun vadeli faiz oranları üzerindeki kontrolünü zayıflattığını 
göstermektedir. 

Anahtar kelimeler: Para Politikası, Faiz Oranlarının Vade Yapısı, Varlık Fiyatları, Değişen Varyans 
Tabanlı Tanımlama. 
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