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Abstract. In this study we test the long-run validity of the Expectation Hypothesis of the
Term Structure (EHTS) in Turkey by using monthly interest rate series from 2003m1 to
2010m1. The data set is obtained from the bonds and bills market for the government
securities in the Istanbul Stock Exchange (ISE). Several results arise from our empirical
analysis. First, we find strong evidence that there are stationary combinations of the long
and short rates during the sample period. Secondly, when we restrict the cointegrating
vectors to be the spread vectors between short and long rates we are not able to reject
the restriction if the dynamic specifications of the systems include 2 lags of the interest
rates. This result, however, is not robust to the lag length of 4 and 6 if the systems include
interest rates with maturities longer than 6 months. Finally, the formal stability test results
suggest that the regime change from the implicit to the full-fledged inflation targeting (IT)
has no significant effect on the relationship among the interest rates on the short end of the
term structure while the structural instability found in the relationship between the short
rates and the long rates with maturity longer than 6 months might indicate the effect of
the regime shift on this relationship. These results are in line with the conclusions of the
literature that argues the EHTS to hold for the short end of the term structure when the
focus of the monetary policy is to stabilize the short-term interest rates.
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1. Introduction

A leading analytical tool to understand the relationship among the yields and maturi-
ties of various bonds is the Expectation Hypothesis of the Term Structure (EHTS). The
EHTS says that the long rate is a weighted average of expected future short rates over
the life of the long bond, plus a stationary risk premium. This equivalently means that
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the difference between the long rate and short rate is the sum of a weighted average of
expected changes in future short rates and a function of the risk premium. The main
implication of the EHTS is that changes in the slope of the term structure can be used to
forecast changes in the future path of the interest rates, which may be related to the fu-
ture stance of monetary policy. The purpose of this study is to test the long run validity
of the EHTS for Turkey as the economy underwent some important structural changes
in the formulation of monetary policies in the aftermath of the 2001 crisis.

The necessary condition for the EHTS is that interest rates of different maturities are
cointegrated and in a set of n rates, the (n — 1) cointegrating vectors are the spreads
between any (n — 1) pairs chosen from the set. While some studies report the validity of
this condition for the monetary regimes in which central banks target interest rates (Hall
et al. 1992; Hansen, Johansen 1999; Lardic, Mignon 2004; Beechey et al. 2008), there
is overwhelming evidence that the short-run implications of the EHTS fail across dif-
ferent monetary regimes (Campell, Shiller 1991; Hardouvelis 1994; Sarno et al. 2007).
In particular, the predictive power of the spread between long and short term interest
rates do not conform to the EHTS as it fails to forecast the size and even the direction
of the future short and long term interest rates.

There is a growing body of literature that attempts to explain the forecasting failure
of the EHTS. The most important explanation brought forward is a time varying and
persistent risk premium, which is assumed constant in the EHTS (Dai, Singleton 2002;
Tzavalis, Wickens 1995; Caporale, B., Caporale, T. 2008). With this explanation, it is
argued that the change in the spread might be the result of the change in the risk pre-
mium even though the expectations of the future interest rates are unchanged. Hence,
the change in the spread can be even negatively correlated with the future change of
the short-term interest rates. Another foremost possibility emphasized in the literature
is irrational expectations of investors as long rates might overreact to movements of
expected future short rates (Hardouvelis 1994).

An alternative explanation of the empirical failure of the EHTS links the failure to
central bank policies. Again, there are competing views about possible reasons of the
failure mainly stemming either from unpredictability or low variance of short-term inter-
est rates (interest rate smoothing). According to Mankiw and Miron (1986), Hardouvelis
(1988) and McCallum (2005) interest rate smoothing policies by central banks are re-
sponsible for the unpredictability of short-term rates and hence the broken link between
the changes in the spread and the change in the short and long rates. Guidolin and
Thornton (2008) also propose a similar line of explanation. They find that the forecast
of long-term rates using the short-term rates do not outperform the forecasts obtained
from a random walk model of the short-term interest rates!. On the other hand, some
argue that the EHTS is useful to the extent that the market is able to forecast the future
short-term rates, which seems to be the case during the period of controlling short-

! Carpanter and Demiralp (2009) argue that the low performance of the models in terms of the EHTS
is the use of inappropriate measures for expected short rates and the omission of money market
volatility.
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term interest rates (Carpanter, Demiralp 2009; Guidolin, Thornton 2008; Lange et al.
2003; Poole et al. 2002). Alternatively, it is also argued that when the central banks
are committed to interest rate targeting, the high variance of short-term interest rates
improve the performance of the simple term structure model of Expectation Hypothesis
(Mankiw, Miron 1986; Rudebusch 1995; Roberds et al. 1996; Hansen, Johansen 1999),
especially at the short end of the term structure.

In this study, we test the long-run validity of the EHTS in Turkey by using monthly
interest rate series from 2003m1-2010m1%. We obtained the data from the bonds and
bills market for the government securities in the Istanbul Stock Exchange (ISE). The
detailed description of the data set is given in the appendix to this study. To test the
long-run validity of the EHTS we used the techniques of cointegration developed by
Johansen (1988, 1995, 2000). To the best of our knowledge, there is no such study that
applies this methodology to examine the EHTS using this data set. Moreover, the sam-
ple period covers the monetary regime in which various forms of the Inflation Target-
ing have been implemented to guide monetary policy decisions in Turkey. The Central
Bank of Turkey (CBT) first adopted the Implicit Inflation Targeting framework in 2002.
Following its success to anchor the inflation expectations, the transition to full-fledged
Inflation Targeting regime realized in 2006. In this study, we further tested the validity
of EHTS in terms of the effect of the transition from the implicit to the explicit Inflation
Targeting regime. While the move from the implicit to the explicit IT regime is not a
fundamental regime change in the sense that the focus of monetary policy did not shift
from controlling interest rates, we still believe that it is significant enough to reinforce
the role of interest rates in the monetary policy strategy. Therefore, the conclusions of
this study not only provide the performance of the EHTS in Turkey, but also contribute
to the literature that find significant structural breaks in the relationships among interest
rates as a result of monetary regime changes (Hall et al. 1992; Hansen 1992; Roberds
et al. 1996; Hansen, Johansen 1999).

Several results arise from our empirical analysis. First, we find strong evidence that
there are stationary combinations of the long and short rates during the sample period.
However, the cointegration spaces defined by these combinations seem to be only stable
for the short end of the term structure up to six months maturity. Secondly, if we restrict
the cointegrating vectors to be the spread vectors between short and long rates we were
not be able to reject the restriction if we use 2 lags for the dynamic specification of the
systems. This result, however, is not robust to the lag length of 4 and 6 if the systems
include interest rates with maturities 6, 9 and 12 months. As a result, we concluded that
in our sample period the long run validity of the EHTS hypothesis cannot be rejected
for the relationships among interest rates up to six months maturity for Turkey. Finally,
the formal stability test results suggest that the regime change from the implicit to the
full-fledged inflation targeting has no significant effect on the relationships among the
interest rates on the short end of the term structure. On the other hand, the structural

2 We retain 7 observations at the beginning of the sample period to ensure consistency of the estimation
period as we use the alternative fixed lag lenghts of 2, 4 and 6 in the estimation.

263



K. A. Ozdemir, O. Ozel. Regime changes in monetary policy and the Expectation Hypothesis ...

break in the relationships between the short rate and the long rates with maturity longer
than 6 months might indicate the effect of this regime change. These results are in line
with the conclusions of the aforementioned literature that argue the EHTS to hold when
the focus of the monetary policy is to stabilize the short-term interest rates.

The rest of the paper is organized as follows. Next section discusses some theoretical
considerations of the EHTS and reviews the necessary condition. The empirical strategy
of the paper is presented in section III. The data is also described in this section. Section
IV shows the findings of the cointegration analysis. Section VI concludes the paper.

2. Theoretical framework

Many researchers have concluded that interest rates are integrated of order one, i.c.
I(1)3. Therefore, this led to extensive application of cointegration techniques to analyze
the term structure of interest rates. The starting point of the analysis relies on a common
sense approach that the behavior of long term interest rates are shaped by the current
and future short term interest rates, as postulated by the EHTS. The EHTS says that the
long-term interest rates are a function of current and expected future short-term inter-
est rates with a stationary risk premium. Mathematically this idea can be expressed as
follows,

1 n—-1
Rl =;ZE1(R}+Z.)+V;’. (1)
i=0

In this equation R denotes the long-term interest rates and R/ is the one period in-
terest rate. £, is the expectation operator. The expectations are assumed to be rational.
Therefore, there is no systematic error when forecasting the future one period interest
rates. v/ is a stationary risk premium which might include a constant and a stable au-
toregressive structure, as well as iid. shocks. If we assume that interest rates are I(1),
we can show the possibility of cointegration between long-term and short-term interest
rates by subtracting R! from both sides of equation (1).
1 n—li=j
Ry —Rj =—2 D EARL; +A7. @
j=li=l1
In addition to the previous notations A is the one period difference operator and A} is
a term for the risk premium after rearranging the equation. Since interest rates are 1(1)
and the risk premium is a stable autoregressive process, the right hand side of equation
(2) is stationary. Therefore the left hand side of equation (2) also has to be a stationary
process with the cointegrating vector (1, —1). As shown in Hall, Anderson and Granger
(1992) it follows that any interest rate of maturity » > 1 is cointegrated with one period
interest rate. As a result, given the vector of interest rates R, = [R,l ,th,...,Rt”], a pos-
sible set of linearly independent spread vectors can be written as follows,

3 While this is the general convention, some researchers question the unit root assumption for nominal
interest rates on theoretical and emprical grounds (see Wu, Chen 2001; Beechey et al. 2008)
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Where B; is the cointegrating vector and i = 1, 2,..., n — 1. However, this is not the
only possible set of n — 1 cointegrating vectors that span the n» dimensional space of
interest rates. Since any combination of the spread is also stationary, it is possible to
derive stationary spread series, which imply cointegration between any pair of interest
rates. Therefore, the cointegration space is not restricted to the spreads between the
longer term rates and the one period interest rate. Any subset of # interest rates whether
it includes one period interest rate or not will span the cointegration space as long as
it has rank (n — 1).

3. Empirical findings

The interest rate data used in this study are obtained from the bonds and bills market in
the ISE. The sample period covers 2003m1-2010m1 nominal rates with 1, 2, 3, 6, 9 and
12 months to maturity. The detailed information about the data is given in the appendix
to this study. As seen in figure 1 of the appendix, the interest rates display a volatile
movement along with a strong decreasing trend at the beginning of the sample period.
After this strong decreasing trend, however, they attain a relatively stable movement
just before the full-fledged inflation targeting regime in 2005. Moreover, the standard
unit root tests support the visual inspection that the series do not have a constant mean
and variance. As a result the I(1) properties of the series cannot be rejected for Turkey
in the sample period®.

Multivariate Cointegration analysis proposed by Johansen (1988, 1995, 2000) is applied
to analyze the relationship among the interest rate series. We prefer to use trivariate
systems for the analysis, as the available number of observations might not be enough
to produce reliable results for a larger system that includes all interest rate series. The
trivariate systems used in the study are:

System A : R4 R},R,Z,R?J,
(RS
[ J

RB
System C : R¢ =| R,R},R)

System B :

System D : RP =[ RL,R},RI>|.

System A, B, C and D include interest rates with 1, 2 and 3 months to maturity, 1, 3 and
6 months to maturity, 1, 3, and 9 months to maturity and finally 1, 3, and 12 months to
maturity, respectively.

4 The result for the standard unit root tests can be provided upon request from the authors.

265



K. A. Ozdemir, O. Ozel. Regime changes in monetary policy and the Expectation Hypothesis ...

One of the important problems that face the researchers in a multivariate cointegration
analysis is to find out a correct dynamic specification before performing the cointegra-
tion tests. It is argued that if the lag length of the unrestricted VAR system is too small
it may cause size distortion, which results in spurious cointegration. On the other hand,
it is known that using too many lags reduce the power of the cointegration tests. In the
literature, there is no consensus on the criteria to select the number of the lag length.
For example, some authors prefer to use fixed lag lengths (Hansen, Johansen 1999;
Tzavalis, Wickens 1997), while others use some information criteria such as the Akaike
and Schwarz Information Criterions (Shea 1992; Silva Lopes, Monteiro 2007; Celik,
Ozerkek 2009). On the other hand, Bauwens, Deprins and Vandeuren (1997) propose a
methodology to start with a maximum lag length of 5 or 6 for monthly data and reduce
the lag length by checking the residual autocorrelation. In this study, when we consider
the size of the full sample, which is 85 observations, and the number of parameters
that is needed to be estimated we take parsimony as the most important criterion in the
modeling strategy. As a result, we use fixed lag lengths of 2, 4 and 6 and run a series
of diagnostic tests that help to determine the correct specification of the unrestricted
VARSD. Therefore, the performance of each model can be assessed on these diagnostic
test results. This strategy also enables us to check the sensitivity of the results. If the
conclusions remain broadly the same across the models, we can argue that they are
robust. Finally, we need to mention that the model includes restricted constant terms as
a deterministic variable in order to exclude drifts in the interest rate series.

The results reported in Table 1 are for the trivariate systems of R4, R, RC and RP that
use fixed lag length of 2, 4 and 6 respectively. The first row of each panel of Table 1
summarizes the cointegration test results®. We computed the Barlett-corrected trace
statistics (kf{ace) for cointegration test proposed by Johansen (2000). It is preferable
to use this statistics, because it is robust to non-normality in the residuals and corrects
the conventional trace test for small sample bias. Together with these statistics, the table
also presents summary decisions based on some specification tests in order to assess the
adequacy of the alternative dynamic specifications mentioned in the previous paragraph.
In particular, the possibility of serially correlated residuals at lag 1 and 12 are examined
in a multivariate context. Similarly, multivariate ARCH effects in the residuals are tested
for the full rank. Finally, the null hypothesis of the multivariate normal distribution of
the residuals of the VAR system is tested by applying the Omnibus statistic suggested
by Doornik and Hansen (1994).

For each dynamic specification of the system, the table also includes the summary
decisions regarding structural stability based on some formal parameter constancy tests
for rank two. For this purpose, we consider the Eigenvalue Fluctuation test suggested
by Hansen and Johansen (1999) and the Nyblom type tests suggested by Bruggeman,
Donati and Warne (2003) (BDW). The Hansen-Johansen Fluctuation test is based on the

5 We also checked the lag length selected by the Akaike Information Criterion. However, in all cases
it selects 11 or 12 lags which result in overparametrization of the VAR system.

© The details of the test results can be provided upon request from the authors.
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examination of the sum of the non-zero eigenvalues of the cointegrated system. It is a
test for the constancy of a set of parameters including both the adjustment term and the
cointegrating vectors. On the other hand, the Nyblom test checks only for the constancy
of the cointegration space including a constant term. The BDW version of the Nyblom
test, which is used in this study, employs the score function directly instead of using the
first order Taylor expansion in calculating LM statistics and thereby achieves a better
numerical reliability compared to the version proposed by Hansen and Johansen (1999).
Moreover, the decisions presented in the table utilize two types of the BDW version of

the Nyblom test. The first is the supremum test (SupteTQ}t)(S)) that is derived from

the maximum value of a weighted LM- statistics. The second version (Mean,eTQ}t)(S))
is the mean of this statistics over the examination period.

To check the robustness of the decisions we also computed the bootstrapped p-values for
all the tests. The bootstrapped p-values are obtained from non-parametric simulations
that treat the bootstrapping residuals iid. The length of each sample in the simulation is
equal to the sample size of the original data and the numbers of such samples are 1000.

As seen in the table when the lag length 2 is used, we conclude that there are 2 coin-
tegration relations for each system at the 5 percent level. While systems B, C and D
continue to support 2 cointegration relations at the 10 percent level, the significant
cointegration relations increase to 3 for system A at this level of confidence. This might
suggest some spurious cointegration due to using insufficient number of lags in the
estimation. However, residuals from system A and C seem to be serially correlated as
the null hypothesis of the no autocorrelation is rejected at the 10 percent level. In ad-
dition, there remain some multivariate ARCH effects in systems C and D. Finally, the
normality of the residuals for all of the systems were accepted at the 5 percent level.

Turning to the lag length 4 the results reported in the table for the cointegration test are
consistent with the results obtained for 2 lags. The cointegration test supports 2 cointe-
gration relations for each system at the 10 percent level. On the other hand, the inclusion
of two additional lags produce some improvement for the diagnostic statistics of the
specifications. The LM tests for serial correlation do not reject the null hypothesis of no
autocorrelation at the 10 percent level for all of the systems. While the asymptotic p-
values suggest some ARCH effect for the systems, p-values obtained from the bootstrap
simulations do not support the ARCH effects at the 10 percent level. A similar result
arises for the normality test. In this case, there seems to be no non-normality problem at
the 5 percent level according to the bootstrapped p-values. However, at the 10 percent
level the normality assumption fails for the systems B, C and D.

However, the increase of the lag length from 4 to 6 does not improve the diagnostic
statistics of the estimated systems. On the contrary, the table presents that the hypothesis
of no autocorrelation for the residuals of the system A cannot be accepted if we include
6 lags in the system. Moreover, the cointegration test now suggests only 1 cointegrating
vector at the 10 percent level for systems A, B and C. Overall examination of the speci-
fication tests reported in the table reveals that there is no difference between choosing
2 or 4 lags, but both are preferable over 6 lags for describing the dynamics of the term
structure of interest rates.
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Table 1. Decisions based on cointegration and diagnostic tests statistics

Lag Length 2

Lag Length 4

Lag Length 6

5 10 5 10 5 10
Percent Percent Percent Percent Percent Percent

System A — R!,R? R}
How many cointegrating 2 3 2 2 1 1
vectors exist?
Does serial correlation exist? No Yes No No Yes Yes
Does ARCH Effect Exist? No No No No No No
Are the Residuals Normally Yes Yes Yes Yes Yes Yes
Distributed?
Is the Cointegration Space Yes Yes Yes Yes Yes No
Structurally Stable?
Does the restriction for Yes Yes Yes Yes Yes Yes
the REHTS hold?

System B — R!,R3,R®
How many cointegrating 2 2 2 2 1 1
vectors exist?
Does serial correlation exist? No No No No No No
Does ARCH Effect Exist? No No No No No No
Are the Residuals Normally Yes No Yes No No No
Distributed?
Is the Cointegration Space Yes Yes Yes Yes Yes Yes
Structurally Stable?
Does the restriction for Yes Yes Yes No No No
the REHTS hold?

System C — R!,R?,R}
How many cointegrating 2 2 2 2 1 1
vectors exist?
Does serial correlation exist? No Yes No No No No
Does ARCH Effect Exist? Yes Yes No Yes Yes Yes
Are the Residuals Normally Yes Yes Yes No No No
Distributed?
Is the Cointegration Space No No No No No No
Structurally Stable?
Does the restriction for Yes Yes No No No No

the REHTS hold?
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End of Table 1

Lag Length 2 Lag Length 4 Lag Length 6

5 10 5 10 5 10
Percent Percent Percent Percent Percent Percent

System D — R, R}, R}?

How many cointegrating 2 2 2 2 1 2
vectors exist?

Does serial correlation exist? No No No No No No
Does ARCH Effect Exist? No Yes No No Yes Yes
Are the Residuals Normally Yes No Yes No Yes No
Distributed?

Is the Cointegration Space Yes Yes No No No No

Structurally Stable?

Does the restriction for Yes Yes No No No No
the REHTS hold?

Following these results it can be argued that the rank of the cointegration for each
system is consistent with the prediction of the EHTS. Since we have 3 interest rates in
systems A, B, C and D, 2 cointegration relations, as presented in the table, are in line
with this hypothesis. Further analysis of the cointegration spaces shows that the param-
eters of the cointegrating vectors remained stable for the systems A and B. However,
the same cannot be argued for the systems C and D, which include 9 and 12 months
interest rates in addition to 1 and 3 month interest rates.

However, this is not a sufficient condition to establish the long run validity of the EHTS.
It must also be the case that the cointegrating vectors that span the space of the trivari-
ate systems are the vectors (—1, 1, 0) and (-1, 0, 1) which are the spread vectors. This
proposition is tested for each system for lags 2, 4 and 6 and its results are reported in
the last rows of the table. In this respect, we used both the F test, which corrects the
small sample bias, and the Log-likelihood Ratio test. As seen from these table, the null
hypothesis that the restriction is valid, cannot be rejected for all of the systems, A, B, C
and D, if we use the lag length 2. However, if we increase the lag length to 4, there are
strong evidences produced by both the F and LR tests against the null hypothesis for the
systems C and D that include 9 and 12 months interest rates. The results from the F test,
however, support the null hypothesis for the system A and B at the 5 percent significance
level even if we use a lag length of 4. While the conclusions obtained from the 4 lags
specification do not change for the systems A, C, and D, if we use a lag length of 6, the
null hypothesis is rejected for the system B. As a result, we can argue that the EHTS
cannot be rejected for the relationship between the interest rates with maturity up to 6
months as the spread vector are the cointegrating vectors, which also remained stable
during our examination period. However, the spread vectors are not the cointegrating
vectors for the interest rates with maturities longer than 6 months.
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4. Conclusions

In this study, we test the long-run validity of the EHTS in Turkey by using monthly
interest rate series from 2003m1-2010ml. To the best of our knowledge, there is no
such study that examines the EHTS using the Turkish interest rates data. Moreover, the
sample period covers monetary regimes in which two similar but somewhat different
forms of the inflation targeting regimes have been implemented. While the move from
the implicit to the explicit IT regime is not a fundamental regime change in the sense
that the focus of monetary policy did not shift from controlling interest rates, we still
believe that it is significant enough to reinforce the role of interest rates in the monetary
policy strategy.

The empirical evidence is partly in line with the conclusions of the aforementioned
literatures that argue the EHTS to hold when the focus of the monetary policy is to
stabilize the short-term interest rates. First, we find strong evidence that there are sta-
tionary combinations of the long and short rates during the sample period. However,
the cointegration spaces defined by these combinations seem to be only stable for the
short end of the term structure up to six months maturity. Secondly, if we restrict the
cointegrating vectors to be the spread vectors between short and long rates we were
not able to reject the restriction if we use 2 lags for the dynamic specification of the
systems. This result, however, is not robust to the lag length of 4 and 6 if the systems
include interest rates with maturities 6, 9 and 12 months. As a result, we concluded
that in our sample period the validity of the EHTS hypothesis cannot be rejected for
the relationships among interest rates up to six months maturity for Turkey. Finally,
the formal stability test results suggest that the regime change from the implicit to the
full-fledged inflation targeting has no significant effect on the relationships among the
interest rates on the short end of the term structure while the structural instability of
the relationships between the short rate and the long rates with maturity greater than 6
months may indicate the effect of the regime shift.

The main monetary policy implication of the study is that the stationarity of the risk
premium enables the policy makers to infer the expectations of the future short term
interest rates from the slope of the current yield curve up to six months maturity. Moreo-
ver, these results support the argument that the regime change from the implicit to the
explicit inflation targeting in Turkey increased the credibility of the monetary policy as
expectations about the future stance of the monetary policy became an important input
shaping longer-term interest rates. However, we should not exclude the possibility that
the financial turmoil in 2006 may be an alternative explanation for the instability of
the cointegration relationship for longer maturities, in that the structure of the term
premium for the longer end of the yield curve might have altered due to the instability
in the financial markets.
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APPENDIX

The interest rate data are obtained from the bonds and bills market in the ISE. By using
this data set, the yield curve was estimated from 1 to 12 months maturity with three dif-
ferent techniques, namely Nelson Siegl (NS), Extended Nelson Siegl, and Interpolation.
NS and ENS calculations are based on the MATLAB codes used in Akinct et al. (2007)
paper, which proposes yield curve estimation for Turkish Treasury bonds and bills.

The NS and ENS methods conjecture a non-linear functional form for the yield curve.
The application of these methods using the Turkish Treasury bills and bond data cannot
provide reliable yield estimates up to 3 months maturity due to technical reasons, as
explained in Akic1 et al. (2007). Furthermore, the NS method applied to our data set
provided some inconsistent results in terms of abrupt yield changes due to the small
number of securities traded and the short maturity horizon we are dealing with (i.e.
up to 12 months). Since the main purpose of our paper is to inquire the cointegration
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structure on the short end of the yield curve, where the 1 month yield is regarded as a
proxy for the policy rate of the Central Bank of Turkey (CBT)’, the inconsistency of the
yield estimates and the inability of computing reliable yields up to 3 months led us to
prefer linear interpolation over parametric approaches such as NS and ENS. In the linear
interpolation method, however, we need a bond with a maturity of less than M months
and another one with a maturity exceeding M months for a return of M months to exist
in our data set, unless there exists a bond that has a maturity of exactly M. Using the
two bonds we assign weights to their respective returns inversely proportional to their
distance to M, so the less the distance, the higher the weight is in the calculation of the
return to M months’ maturity.

We computed the yields on a monthly basis. All yields are averages of the last 5 trad-
ing days of a particular month to circumvent possible spikes. For example, the 1 month
yield for November 2003 is the average of 1 month yields computed for 19, 20, 21,
24 and 28™ of November 2003. As of the starting date of the yield curve calculation,
we use the launch of the implicit IT regime in 2002. However, after implementing the
interpolation method, we realized that more than half of 9 and 12 months yields are
missing in 2002 due to inadequate number of Treasury securities traded in that period.
Therefore, we preferred to start the analysis from 2003 onwards. Consequently, at the
penultimate step we are left with just a few missing observations. Fig. 1 illustrates the
final data set when the missing observations are deemed zero. As seen from this graph,
in the whole data period we are missing just three observations that we interpolated us-
ing their immediately past and future values, which we think does not affect the validity

of the analysis.
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Fig. 1. 1, 3, 6, 9 and 12 Month Yields for January 2003—January 2010 period

7 For the data period, the policy rate for the CBT was the O/N reverse repo rate, however none of the
methods provided can estimate the market yield for such a short maturity, hence the need for a proxy.
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