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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 financial markets in Turkey between 2010 and 2016, the period

in which CBRT adopted new policy objectives. We investigate the impact of monetary policy shocks on the

term structure of interest rates, exchange rates and credit default swap (CDS) rates using VAR framework.

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, caused TL to

depreciate and CDS rates to decrease. As for FED decisions, expansionary decisions decreased the bond

yields and CDS rates and caused TL to appreciate. The paper contributes to the literature by investigating

the response of the term structure of interest rates and other asset prices for the period in which CBRT

prioritized financial stability and did not make guidance for the future stance of monetary policy and by

testing whether bond yields with various maturities responded to monetary policy shocks differently. Our

results imply that not following a long term inflation target and lack of communication weakened the

control of the CBRT over the long term interest rates.

Keywords: Monetary policy, Term structure of interest rates, Asset prices, Heteroscedasticity based

identification

JEL Classification: E40, E43, E44, E52, E58

1. Introduction

The effectiveness of the monetary policy pass-through 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 activity. Consequently, for the monetary authority, understanding how monetary policy affects

asset prices is essential for formulating policy.

1Bilgi University, Department of Economics, Istanbul, Turkey.
E-mail: burak.eroglu@bilgi.edu.tr.

2Altinbas University (Istanbul), Department of Economics, Istanbul, Turkey.
E-mail: secil.yildirim@kemerburgaz.edu.tr

September 29, 2017



This paper investigates the impact of monetary policy decisions on asset prices using evidence from Turkish

financial markets. In particular, we estimate the impact of the monetary policy shocks by the CBRT on

the term structure of interest rates, exchange rates and credit default swap rates using VAR framework,

heteroscedasticity based identification and daily data. Because Federal Reserve (FED) decisions have im-

portant effects on developing country assets, we also estimate their impacts on Turkish asset prices.

We estimate the impact of monetary policy between the years 2010 and 2016. What was peculiar about

this period was that the CBRT gave up on its earlier strict inflation targeting policy and started to use

the reserve requirements and the volatility of interest rate as monetary policy tools. In this period, CBRT

prioritized maintaining financial stability and did not provide guidance for the future path of monetary

policy stance. In this respect, our results relate to the broader literature that investigates the role of

communication, management of expectations and commitment 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 heteroscedasticity

based identification (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 endo-

geneity3. 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.

As a methodological contribution, we also extend heteroscedasticity based identification 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 affected the forward rates

and 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 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

3See Kuttner (2001), Gürkaynak et al. (2005), Gürkaynak and Wright (2013)
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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 TL 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 TL. 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 strong evidence that CBRT had a weak control over the long-term interest rates after

2010 and the monetary policy pass-through 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 im-

portant role than the policy rate. Our study also suggests that CBRT’s abandonment of explicit targets

have undermined the effectiveness of monetary policy and may have been self-defeating.

The paper builds on and extends earlier studies on monetary policy in Turkey. In their analysis for the

pre-2010 period, in which CBRT implemented explicit inflation targeting, Demiralp et al. (2012) shows

that the response of long term yields to the communication of the CBRT for the future stance of mone-

tary 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 in this period CBRT

could manage the expectations and had control over the long term interest rates. Duran et al. (2012) and

Aktaş et al. (2009) also find that CBRT policies had significant impact on asset prices before 2009. Our

results imply that quitting aggressive inflation targeting and not providing guidance for the future stance

of monetary policy in the post-2009 period weakened the control of the CBRT over the long term interest

rates. Our findings are consistent with Küçükkocaoğlu et al. (2013) which compares 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.

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.
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2. Monetary Policy in Turkey after 2010

In order to put the empirical findings in the next section in context we first make a descriptive analysis of

the stance of monetary policy in Turkey after 2010.

After the global financial crisis in 2009, 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.4 As Figure 1 demonstrates, current account deficit and private

credit increased significantly after 2009, which was perceived as a threat against financial stability. As a

consequence, CBRT’ began to track credit growth, capital inflows, current account deficit in addition to

price stability after 2009.

Figure 1: Current account deficit and private credit to GDP after 2002
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To strengthen the financial system, CBRT first used the reserve requirements as a policy tool to control the

credit growth. Next, 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 did not

follow the policy rate after 2010 and instead fluctuated within the band. 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.

4http://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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Figure 2: CBRT overnight borrowing and lending rates, policy rate and 1 week ibor rate
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Gürkaynak et al. (2015) finds a break in the policy rule of the CBRT in 2009 and provides evidence that

the CBRT responded aggressively to the variations in 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 one-year bond return decreased after

2009 to a level close to the inflation rate and the real interest rate decreased permanently.

Figure 3: 1 year government bond return and CPI inflation rate
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Figure 4 shows one and ten-year government bond returns and CBRT overnight lending rate which is the
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upper bound of the interest rate corridor. When the CBRT overnight lending rate was lower (higher)

the spread between the one and ten-year bond returns was higher (lower). This pattern implies that any

reduction in the CBRT policy rate 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.

Figure 4: Government bond returns and CBRT overnight lending rate
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This shift in the policy objectives was permanent and CBRT did not get back to aggressive inflation target-

ing even after the recovery from the financial crisis. In response to expansionary policy decisions, 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) shows that quitting aggressive inflation targeting increased

the inflation rate in Turkey significantly.

At the end of 2016 CBRT announced that it would quit implementing asymmetric interest rate corridor

policy and increase the effectiveness of monetary policy. Accordingly it started a monetary contraction

and as Figure 6 displays that CBRT responded to the significant increase in the inflation rate in 2017 by

increasing late liquidity window rate while keeping the benchmark policy rate constant. More specifically,

it stopped providing cheap funding to banks and increased the weighted average funding cost for banks

in order to increase the market interest rate against the sharp increase in the inflation rate. This contrac-
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Figure 5: Inflation rate, inflation expectations for 12 months later and inflation target
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tionary stance of monetary policy was necessary to rebuild the lost credibility of the CBRT to stabilize

the inflation rate.

Figure 6: Inflation rate, 1 week repo rate and late liquidity window rate
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In sum, policies implemented by the CBRT after 2010 was more discretionary which decreased the cred-

ibility of the CBRT and 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 Xt 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 Xt follows a reduced

form VAR process:

A(L)Xt = A0 + εt for all t = 1, ..., T (1)

where A(L) is the lag polynomial, A0 is the constant intercept term and εt is the p dimensional reduced

form errors. Standard structural VAR methods rely on restrictions over the variance-covariance matrix of

εt. In this study, we utilize a different method. Now, consider the following structural shock identification:

εt =

k∑
i=1

Riηi,t (2)

where ηi,ts are the k independent shocks and the p × 1 vector Ri is the constant weight of each shock.

Further, without loss of generality we assume that η1,t is a monetary policy shock and R1 is its weight.

The ordering of the shocks does not matter in this setup since: 1) Cholesky decomposition is not used for

identification, 2) The shocks are not directly associated with the variables in Xt, but with other economic

institutions. The identifying assumption is that the monetary policy shocks, η1,t, have zero mean and

variance σ2
η1,1 on policy days, but have variance σ2

η1,0 on non-policy days. For the other structural shocks

j = 2, ..., k, suppose σ2
ηj ,1 = σ2

ηj ,0, that is, policy announcements only influence the monetary policy shock

while the volatility of other shocks are preserved. Let Σ1 be the variance covariance matrix of εt on policy
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days and Σ0 be the variance covariance matrix of εt on non-policy days. Following Wright (2012) we can

write the variance-covariance difference between policy and non-policy days:

Σ1 − Σ0 = (σ2
1 − σ2

0)R1R
′
1

Without loss of generality we assume that σ2
1−σ2

0 = 1, since R1R
′
1 and σ2

1−σ2
0 are not separately identified.

In order to identify the vector R1, the following optimization problem is used:

R̂1 = argmin
R1

[
vech(Σ̂1 − Σ̂0)− vech(R1R

′
1)
]′

[V̂0 + V̂1]−1
[
vech(Σ̂1 − Σ̂0)− vech(R1R

′
1)
]

(3)

Σ̂1 is the estimated variance covariance matrix of the reduced form VAR residuals for policy days, Σ̂0

is the estimated variance covariance matrix of the reduced form VAR residuals for non-policy days, V̂1

is the variance covariance matrix of Σ̂1 and V̂0 is the variance covariance matrix of Σ̂0. We first obtain

an estimate for R1, then using this estimate we compute the impulse response of each variable to the

monetary policy shocks.

Let the estimated full sample VAR be as the following:

Xt = Â0 + Â1Xt−1 + Â2Xt−2 + ...+ ÂpXt−n + ε̂t

where n is the lag length which is selected by Bayesian information criterion. This estimated model can

be written in terms of vector moving average representation:

Xt = ε̂t + B̂1ε̂t−1 + B̂2ε̂t−2...

with B̂i =
∑i
j=1 B̂i−jÂj for all i = 1, 2, .... The h period ahead impulse response of ith variable to the

monetary policy shock can be computed as it follows:

∂Xi,t+h

∂η1,t
= Ch,i where Ch = B̂h × R̂1

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 replication, B, is picked

2. The full sample VAR is estimated and the reduced form residuals ε̂t and OLS coefficients Â(L) and

Â0 are obtained.

3. For b = 1, 2, .., B, the residuals ε̂t are resampled according to stationary bootstrap of Politis and
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Romano (1994) with 10 days of average block length. The resampled residuals are denoted as ε̂
∗(b)
t .

4. While resampling residuals, we also track the new index of the residuals which corresponds to policy

days with a dummy variable polt. This dummy takes value 1 if t is policy day and 0 otherwise. This

leads to a change in policy date vector for bootstrap replicate, say pol
∗(b)
t .

5. Then, the observable variables Xt are reconstructed by using the resampled residuals and the VAR

coefficients from the full sample VAR:

Â(L)X
∗(b)
t = Â0 + ε̂

∗(b)
t

6. Applying the heteroscedasticity based identification method to X
∗(b)
t , the bootstrap estimates Σ̂

∗(b)
0 ,

Σ̂
∗(b)
1 , V̂

∗(b)
0 , V̂

∗(b)
1 and R̂

∗(b)
1 are obtained. Note that for policy days we use pol

∗(b)
t instead of polt.

7. A full sample VAR is ran with the resampled X
∗(b)
t to get VAR coefficients estimates Â∗(b)(L). The

bias adjustment procedure of Kilian (1998) is applied to these coefficients. By using the bootstrap

parameter estimates R̂
∗(b)
1 and Â(L)∗(b), the bootstrapped IRF is obtained.

8. Repeating the steps 3-7 B times, a bootstrap distribution for the IRF is obtained. The confidence

bands for the IRF can be extracted by finding α/2− th and (1−α/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 policy and non-policy days are different. In order to check whether this assump-

tion 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 H0 : Σ0 = Σ1 vs H1 : Σ0 6= Σ1. We can construct the test according

to Box m statistic. First we consider the following likelihood function:

logL = (T − 2)log(|S|)−
1∑
i=0

(Ti − k)log(|Σ̂i|)

where, S =
∑1

i=0(Ti−k)Σ̂i

T−2k is the pooled variance and Ti is the sample size of each regime and k = n× p− 1

is the number of parameters estimated in each model. Then, we can use the test statistic given below:

BM = (1− h)logL ∼ χ2

(
p(p+ 1)

2

)
and

h =
2p2 + 3p− 1

6(p+ 1)

[
1∑
i=0

(
1

Ti − k

)
− 1

T − 2k

]

This test statistic is distributed as χ2 with p(p+1)
2 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:
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1. The number of bootstrap replication, B, is picked

2. The full sample VAR is estimated and the reduced form residuals ε̂t and OLS coefficients Â(L) and

Â0 are obtained.

3. For b = 1, 2, .., B, the residuals ε̂t are resampled according to standard i.i.d. bootstrap method. The

resampled residuals are denoted as ε̂
∗(b)
t .

4. In this version of the routine, the new index of residuals which corresponds to policy days are not

tracked, since under the null hypothesis residuals for both regimes are generated from the same

distribution .

5. The observable variables Xt are reconstructed by using the resampled residuals and the VAR coeffi-

cients from full sample VAR:

Â(L)X
∗(b)
t = Â0 + ε̂

∗(b)
t

6. Applying the heteroscedasticity based identification method to X
∗(b)
t , the bootstrap estimates Σ̂

∗(b)
0

and Σ̂
∗(b)
1 are obtained. The same policy day dummy polt is used.

7. The test statistic BM∗(b) is constructed using these bootstrapped estimates.

8. Repeating the steps 3-7 B times, a bootstrap distribution for the test statistic BM , BM∗, is obtained.

Standard bootstrap inference can be implemented.

In this test, the null hypothesis of variance equality is rejected ifBM > χ2
(
p(p+1)

2

)
orBM > CV1−α(BM∗)

where CV1−α(BM∗) is the (1− α)− th quantile of the bootstrap empirical distribution.

A second question we investigate is whether different variables in a set respond differently to monetary

policy shock. 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 ∆IRF10,1(h) = IRF10(h)− IRF1(h) for all h where IRFj(h) is the impulse response of j

year bond to monetary policy at horizon h5.

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

as ∆IRF
∗(b)
j,i (h) = IRF

∗(b)
j (h)− IRF ∗(b)i (h) where IRF

∗(b)
k (h) is bootstrap version of IRF of k year

bond to monetary policy shock for bootstrap iteration b.

5We 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/TL, i = 2 for EUR/TL and i = 3 for GBP/TL. After such indexations, we can apply
the same procedure for exchange rate and CDS rate data.
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3. The upper and lower confidence bands are constructed from the bootstrap empirical distribution of

impulse response difference, namely, ∆IRF ∗j,i(h) for all horizons h.

Using this algorithm, 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. One-year, two-year, three-year, five-year and ten-year government bond re-

turns and CDS rates are available after 2010 in daily frequency. USD/TL, EUR/TL and GBP/TL exchange

rates are obtained from Global Financial Database. Monetary policy meeting dates for Turkey are ob-

tained from the web-site of the CBRT. FOMC meeting dates for the US are obtained from the web-site

of the Federal Reserve.6 The sample period covers January-2010 to July-2016. Table 1, 2 and 3 summa-

rize the descriptive statistics respectively for the bond yields, CDS rates and exchange rates in our analysis.

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

We also perform two unit root tests to investigate whether the variables are stationary. Tables 14, 15, 16 in

the appendix show the test results, suggesting that the variables are not stationary. Following Sims et al.

6CBRT and FOMC meeting dates used in the analysis are available in Table 17 placed in the Appendix B.
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Table 3: Descriptive Statistics for Different Exchange Rates

USD/TL EUR/TLr GBP/TL
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

(1990) and Hamilton (1994), which argue that if the variables in the VAR equation are integrated using

transformed stationary forms of the series is unnecessary, we use the level series of the variables instead

of the first differences.

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 H0 : Σ0 = Σ1 by Box’s m test described in the previous section. We run two VARs for Turkish

government bond yields; 1) sample for policy days and 2) sample for non-policy days. The sample sizes

for these two sub-samples are T0 = 1426 and T1 = 73. After running the VARs, we compute the variance

covariance matrices for reduced form residuals from each regression. The results are presented in Table 4:

Table 4: Estimated Variance Covariance Matrices for VARs with Policy (CBRT) and Non-policy days (Bond Yields)

Σ̂0 Σ̂1

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 0.0129 0.0157 0.0227 0.0138 0.0128 0.3951 0.3936 0.3818 0.3376 0.2630
5 year 0.0111 0.0145 0.0138 0.0203 0.0128 0.3451 0.3516 0.3376 0.3229 0.2511
10 year 0.0099 0.0125 0.0128 0.0128 0.0156 0.2490 0.2700 0.2630 0.2511 0.2316

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 5: Box’s m test for Equality of the Variance Covariance Matrices(CBRT) (Bond Yields)

BM CV ∗0.95(15) p-value∗

1141.82 280.30 0.00
Note: BM is calculated test statistic,
CV ∗

0.95(15) is the %95 quantile of bootstrap
distribution of the test statistic with 15
degrees of freedom. and p-value∗ is associated
bootstrapped p value.
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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 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 Figure 7. Impulse responses for the bond yields are generated using

heteroscedasticy based identification method explained in the previous section. Policy dates are monetary

policy meeting days of the CBRT. 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 B = 999 to construct %90 confidence intervals.

Figure 7: Impulse responses of bond yields to monetary policy shock by the CBRT
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Figure 7 shows that impulse responses of all bond yields are significant at %90 confidence level and Table 6

reports the ordering of the impulse responses across maturities. The figure suggests 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.

Figure 8 shows that the responses of reported maturities of bond returns are different at 90% confidence

level, lending support to the conjecture that monetary policy shocks of the CBRT changed the slope of
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Table 6: 1st Period Impulse Responses of Turkish Bond Yields to Monetary Policy Shock (CBRT)

1 year 2 year 3 year 5 year 10 year
R1 0.73 0.67 0.60 0.53 0.39

Figure 8: Differences in the impulse responses of bond yields with different maturities to monetary policy shock by the CBRT
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the yield curve.

The empirical results provide evidence that an expansionary (contractionary) monetary policy shock de-

creases (increases) the short term interest rates more than long term interest rates and the yield curve

becomes steeper (flatter). This finding is consistent with the argument that long term interest rates are

determined by the average expected short term interest rates plus a liquidity premium.7 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

uncertainty in financial markets.

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 stopped providing guidance for the future path of

the monetary policy and created an uncertainty band for the market interest rate to control the capital

7See Modigliani and Shiller (1973)
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inflows. 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), 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, adopting a discretionary policy stance that is not consistent with the long term inflation target

hurt the credibility of the CBRT and increased the inflation expectations after 2010. Svensson (1997),

Mishkin (1999), Bernanke et al. (1999), Bernanke and Mishkin (1997) argue that inflation targeting in-

creases the public credibility of the central bank because it makes the implementation of monetary policy

more transparent. Johnson (2002), Levin et al. (2004), and Gürkaynak et al. (2010) establish that inflation

targeting is important for anchoring inflation expectations. Mishkin (1990), Dewachter and Lyrio (2006),

Rudebusch and Wu (2008) show that long-run inflation expectation is an important factor that explains

variation in the long-term interest rates. After CBRT quit aggressive 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 were weak.

These findings imply that expansionary policy decisions may fail to revive the economic activity and the

short-run trade off between the inflation rate and output may disappear because inflation fear and per-

ceived uncertainty prevent long term interest rates from falling. Karaman and Yıldırım-Karaman (2017)

show that policies of the CBRT in the post-2010 period increased the inflation rate in Turkey while having

no significant impact on output.

The results suggest that expansionary monetary policy decisions increased the forward interest rates be-

cause the response of the bond returns decreases as their maturity increases. More generally, the findings

lend support to the expectations hypothesis which states that lower (higher) the short term interest rates

are, higher (lower) the inflation expectation is and higher the expected short term interest rates are. 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.

The impulse responses of the exchange rates to monetary policy shocks are presented in Figure 9. The sam-

ple covers three exchange rates: USD/TL, EUR/TL and GBP/TL. The results show that the responses of
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the exchange rates to monetary policy shocks are small but significant and persistent. Figure 9 establishes

that TL 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 TL and causes TL to depreciate.8

Figure 9: Impulse responses of exchange rates to monetary policy shock by the CBRT
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Table 7: 1st Period Impulse Responses of Exchange Rates to Monetary Policy Shock (CBRT)

USD/TL EUR/TL GBP/TL
R1 0.05 0.068 0.095

The responses of CDS rates to monetary policy shocks are presented in Figures 10 and 11, and Table 8.

Figure 10 shows that the response of the CDS rates to CBRT announcements is statistically significant.

One percentage point monetary policy shock increases the 1 and 10 year CDS rates respectively by 16 and

19 basis points. Figure 11 shows that the response of the 1 year CDS rate to the monetary policy shocks

is weaker than the responses of CDS rates with longer maturities.

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

8We do not provide analysis on the identification condition for Exchange rate and CDS rate data. However, from the
unreported results, we find that in both case the variance covariance matrices of reduced form VAR residuals for policy and
non-policy day samples 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 10: Impulse responses of CDS Rates to monetary policy shock by the CBRT
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Table 8: 1st Period Impulse Responses of CDS Rate to Monetary Policy Shock (CBRT)

1 year 2 year 5 year 10 year
R1 16.42 18.12 19.55 19.02

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 in-

terest rates is different on FED announcement days using Box’s m test. Test results are displayed in Table 9

Table 9: Box’s m test for Equality of the Variance Covariance Matrices (FED) (Bond Yields)

BM CV ∗0.95(15) p-value∗

905.9308 161.3022 0.000
Note: BM is calculated test statistic,
CV ∗

0.95(15) 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.

Figure 12 presents the empirical results for the impact of FED announcements on Turkish bond yields.

The impulse responses to FED announcements in the first period are stronger than those to CBRT an-

nouncements. However, the decay is slower at lower maturities.

We also test whether FED announcements affect yields of bonds with different maturities differently.

Figure 13 presents the confidence bands for six IRF differences. For five of the six maturity pairs, the
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Figure 11: Differences in the impulse responses of CDS Rates to monetary policy shock by the CBRT
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Table 10: Estimated Variance Covariance Matrices for VARs with Policy (FED) and Non-policy days (Bond Yields)

Σ̂0 Σ̂1

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

Figure 12: Impulse responses of bond yields to monetary policy shock by the FED
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differences in the responses are statisticaly significant. These findings suggest that FED decisions also

changed the slope of the yield curve.

The results suggest that Turkish government bond yields responded strongly to FED announcements in
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Table 11: 1st period Impulse Responses of Bond Yields to Monetary Policy Shock by the FED

1 year 2 year 3 year 5 year 10 year
R1 0.92 0.91 0.79 0.76 0.62

Figure 13: Differences in the impulse responses of bond yields with different maturities to monetary policy shock by the FED
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the period under study. An expansionary (contractionary) shock by Federal Reserve causes a decline

(increase) in the bond returns in Turkey. This finding is consistent with the argument that an expansion-

ary policy decision by the FED 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. Maćkowiak (2007) shows that U.S. monetary policy shock affects the short-term in-

terest 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.

Figure 14 displays the responses of the USD/TL, EUR/TL, GBP/TL exchange rates to one 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 CBRT announcements.

An expansionary (contractionary) FED decision causes TL 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 the their currency. The finding is consistent with Maćkowiak (2007) which

shows that a contraction in the US monetary policy causes the currency of a typical emerging market to
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depreciate.

Figure 14: Impulse responses of exhange rates to monetary policy shock by the FED
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Table 12: 1st Period Impulse Responses of Exhange Rates to Monetary Policy Shock by the FED

USD/TL EUR/TL GBP/TL
R1 0.067 0.092 0.118

Finally, we test the impact of FED policy decisions on Turkish CDS rates with different maturities. Figure

15 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, the responses of 5 an 10 year CDS rates are

both significant and persistent. Hence, we conclude that FED announcements significantly affect the long

term CDS rates. Figure 16 shows that the impulse response of 1 year CDS rate on FED announcements

is statistically different than long term CDS rates.

Table 13: 1st Period Impulse Responses of CDS Rates to Monetary Policy Shock by the FED

1 year 2 year 5 year 10 year
R1 14.27 17.53 20.15 19.03
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Figure 15: Impulse responses of CDS Rates to monetary policy shock by the FED
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Figure 16: Differences in the impulse responses of CDS rates to 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 method with daily data and heteroscedasticity based identification. It focuses on the

period after 2010 when CBRT prioritized financial stability over inflationary concerns. Our findings show

that both the CBRT and FED decisions had significant effects on the financial markets in Turkey. The

results also imply that 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
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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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Küçükkocaoğlu, G., Ünalmış, D., Ünalmış, İ., 2013. How do banks’ stock returns respond to monetary
policy committee announcements in turkey? evidence from traditional versus new monetary policy
episodes. Economic Modelling 35, 536–545.

Kuttner, K. N., 2001. Monetary policy surprises and interest rates: Evidence from the fed funds futures
market. Journal of monetary economics 47 (3), 523–544.

Levin, A. T., Natalucci, F. M., Piger, J. M., et al., 2004. The macroeconomic effects of inflation targeting.
Review-Federal Reserve Bank of Saint Louis 86 (4), 51–8.
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Appendix A: Unit Root Tests

We run two widely used unit root tests. The first one is Ng and Perron (2001) MZα test. The 5% critical
value for the test is given in the second row. The null hypothesis of unit root is rejected if the test statistic
is smaller than the critical value. Second, we run Elliot et al. (1996) GLS detrended version of ADF test.
The null hypothesis of unit root is again rejected if the test statistic is smaller than the critical value. In
both tests, we only consider intercept term as the deterministic component.

For the bond yields, we find that all variables except 3 year bond yield have a unit root at 0.05 significance
level in Table 14. However, 3 year maturity bond yield has a unit root at 0.1 significance level. Further,
according to unreported Johansen (1991) maximum eigen value cointegration test, we find that there exist
three different cointegrating vectors. This result is consistent with the expectation hypothesis.

All exchange rates are found to carry a unit root at 0.01 significance level. These results are reported in
Table 15. In contrast to the bond yields, we find that exchange rates are not cointegrated based on the
results of Johansen’s (1991) maximum eigen-value test.

Finally, as reported in Table 16, 1 year CDS rate is nonstationary only at 0.1 significance level, but all other
variables appear to have a unit root at 0.05 significance level. Furthermore, we detect two cointegrating
relations between CDS rates when we apply Johansen’s (1991) maximum eigen value test.

Table 14: Unit Root Tests for Different Maturity Bond Yields

Year 1 Year 2 Year 3 Year 5 Year 10
MZα -7.311** -6.473** -8.425* -2.891*** -1.576***
CV0.05(MZα) -8.1 -8.1 -8.1 -8.1 -8.1

ADF(GLS) -1.909** -1.780** -2.031* -1.131*** -0.780***
CV0.05(ADFt) -1.941 -1.941 -1.941 -1.941 -1.941
Note: *** indicates p-value for the test is less than 0.01, ** means p-value is between 0.01
and 0.05, finally * implies p-value is between 0.05 and 0.1.

Table 15: Unit Root Tests for Different Exchange Rates

USD/TL EUR/TL GBP/TL
MZα 1.420*** 0.653*** 0.477***
CV0.05(MZα) -8.1 -8.1 -8.1

ADF(GLS) 1.655*** 0.486*** 0.483***
CV0.05(ADFt) -1.941 -1.941 -1.941
Note: *** indicates p-value for the test is less than 0.01, **
means p-value is between 0.01 and 0.05, finally * implies p-
value is between 0.05 and 0.1.

Table 16: Unit Root Tests for Different Maturity CDS Rates

Year 1 Year 2 Year 5 Year 10
MZα -8.409* -6.739** -4.388*** -3.104***
CV0.05(MZα) -8.1 -8.1 -8.1 -8.1

ADF(GLS) -2.050* -1.830** -1.406*** -1.128***
CV0.05(ADFt) -1.941 -1.941 -1.941 -1.941
Note: *** indicates p-value for the test is less than 0.01, ** means p-value
is between 0.01 and 0.05, finally * implies p-value is between 0.05 and 0.1.
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Appendix B: CBRT and FOMC Announcement Days

Table 17: CBRT and FOMC Announcement Days

CBRT Meeting Dates FOMC Meeting Dates
02/16/2010 01/21/2014 03/16/2010
03/18/2010 01/28/2014 04/28/2010
04/13/2010 02/18/2014 06/23/2010
05/18/2010 03/18/2014 09/21/2010
06/17/2010 04/24/2014 11/03/2010
07/15/2010 05/22/2014 12/14/2010
08/19/2010 06/24/2014 01/26/2011
09/16/2010 07/17/2014 03/15/2011
10/14/2010 08/27/2014 04/27/2011
11/11/2010 09/25/2014 06/22/2011
12/16/2010 10/23/2014 08/09/2011
01/20/2011 11/20/2014 09/21/2011
02/15/2011 12/24/2014 01/25/2012
03/23/2011 01/20/2015 03/13/2012
04/21/2011 02/24/2015 06/20/2012
05/25/2011 03/17/2015 08/01/2012
06/23/2011 04/22/2015 09/13/2012
07/21/2011 05/20/2015 10/24/2012
08/04/2011 07/23/2015 12/12/2012
08/23/2011 08/18/2015 01/30/2013
09/20/2011 10/21/2015 03/20/2013
10/20/2011 11/24/2015 06/19/2013
12/22/2011 12/22/2015 07/31/2013
01/24/2012 01/19/2016 09/18/2013
03/27/2012 02/23/2016 10/30/2013
05/29/2012 03/24/2016 12/18/2013
07/19/2012 04/20/2016 01/29/2014
08/16/2012 05/24/2016 03/04/2014
09/18/2012 06/21/2016 03/19/2014
10/18/2012 04/30/2014
11/20/2012 06/18/2014
12/18/2012 09/17/2014
01/22/2013 12/17/2014
02/19/2013 01/28/2015
03/26/2013 03/18/2015
04/16/2013 04/29/2015
05/16/2013 06/17/2015
06/18/2013 07/29/2015
07/23/2013 10/28/2015
08/20/2013 12/16/2015
09/17/2013 01/27/2016
10/23/2013 03/16/2016
11/19/2013 04/27/2016
12/17/2013 06/15/2016
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