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Introduction

Overnight money market rates play a crucial role for signalling the intended
interest rate level and the stance of monetary policy. In recent years, central banks redesigned their monetary policy instruments to ensure that the
overnight rate closely follows the central bank’s key policy rate and that its
volatility remains well contained. Mean and variance of the policy spreads,
i.e. the deviation of the overnight rate from its policy-intended level, are often
seen as indicators for the effectiveness of monetary policy implementation.
This paper argues that controllability of the overnight rate additionally
requires that the persistence of the policy spread remains sufficiently low.
If the persistence of the policy spread is too high, the lasting impact of
shocks would impede the signalling role of the overnight rate and the central
bank’s control over interest rates. Recently, Cassola and Morana (2008) and
Hassler and Nautz (2008) showed that the policy spread of the European
Central Bank exhibits long memory implying that the central bank’s control
of the overnight rate is weaker than expected.
The current paper sheds more light on the role of the monetary policy
design for the persistence of overnight rates. We explore how institutional
differences in monetary policy implementation are reflected in the persistence
of policy spreads. To that aim, we consider the policy spreads of the U.S.
Federal Reserve, the European Central Bank, the Bank of England, and
the Swiss National Bank where the reserve requirement system, standing
facilities, open market operations and the implementation of the policy rate
feature notable differences.
Our paper adds to the growing literature on the role of monetary policy implementation for the behavior of interest rates. Following the seminal
paper by Hamilton (1996), most contributions adopt the (E)GARCH framework to analyze cross-country differences in overnight rate volatility (Bartolini and Prati (2006)) or its transmission along the yield curve (Colarossi
and Zaghini (2009), Nautz and Offermanns (2008)). Moreover, Pérez Quirós
and Rodriguéz Mendizábal (2006) show that the introduction of the ECB’s
2

symmetrical interest rate corridor has significant effects for overnight rate
dynamics. Thornton (2006) and Nautz and Schmidt (2009) discuss the role
of operating procedures for the Fed’s policy spread.
In all these contributions on the dynamics and volatility of overnight rates,
the policy spread is assumed to be integrated of order zero (I(0)) and the
possibility of long memory is neglected. However, ignoring long memory may
imply an underestimation of the persistence of shocks and adversely affect
estimation results, see Sun (2006). Since the focus of our attention is on the
persistence of overnight rates, we apply fractional integration techniques to
allow for the presence of long memory in the policy spreads of central banks.1
Our results indicate that there are partially offsetting effects of a central
bank’s monetary framework on the persistence of the policy spread. Nevertheless, the evidence obtained for different central banks and monetary policy
implementation regimes suggests that a well-communicated and transparent
interest target plays a particular role for keeping the persistence of the policy
spread sufficiently low.
The remainder of the paper is organized as follows. Section 2 briefly
recalls the features of long memory models for measuring the persistence of
time series. Section 3 discusses how the operational framework of a central
bank could be related to the persistence of the policy spread. Section 4
introduces the data and presents the empirical results. Section 5 contains
some concluding remarks.

2
2.1

Long Memory Models
Fractional Integration and Persistence

If a central bank considers the overnight rate as operational target of monetary policy, its deviations from the policy rate should be short-lived and
1
Fractional integration techniques have been applied in various economic contexts. Recent examples include the changing persistence of inflation (Kumar and Okimoto (2007)),
unemployment rates (Caporale and Gil-Alana (2007)), and foreign exchange rates (Cheung
and Lai (2001)).
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stationary. Restricting the attention to I(0) and I(1) processes, empirical
contributions on the dynamics of overnight rates typically conclude that policy spreads are integrated of order zero (I(0)). In fact, assuming a nonstationary I(1) policy spread would imply that the central bank lost any
control over its operational target. However, recent evidence on the ECB’s
policy spreads indicate that the central bank’s impact on the overnight rate
might be weaker than expected. In particular, Hassler and Nautz (2008)
and Cassola and Morana (2008) found that the Eonia spread is stationary
but exhibits long memory with a fractional order of integration d ≈ 0.25.
Long-memory behavior in policy spreads implies that there is a long range
dependence between the overnight rate and the policy rate which cannot be
captured by I(0) processes like e.g. standard short memory ARMA models.
Let y be fractionally integrated of order d such that it can be transformed
into an I(0) process s by fractional differencing2 of order d,
(1 − L)d yt = st .

(1)

If s is white noise, y is called a fractional white noise process. In order
to demonstrate the features of long-memory in a policy spread and to illustrate the consequences of wrongly ignoring it, we fitted a short-memory
ARMA(p,q)-model to a simulated fractional white noise series. Figure 1 displays the autocorrelation function (ACF) of a fractional white noise process
with d = 0.4 together with the ACF of the fitted ARMA model.3 While the
theoretical ACF implied by the ARMA model drops to zero with exponential
decay, the ACF of the fractional white noise process with d = 0.4 exhibits
hyperbolic decay and declines much more slowly.
The different patterns in the ACFs have direct implications on the conclusions drawn from impulse response analysis. If y is misspecified as shortmemory ARMA model, 95% of an initial shock should have vanished after
2
L is the lag operator. The expansion of (1 − L)d is given by 1 − dL − d(1−d)
2! L −
d(1−d)(2−d) 3
L − ... .
3!
3
The autocorrelation function at lag k of fractional white noise can be expressed as
ρ(k) = Γ(k+d)Γ(1−d)
Γ(k−d+1)Γ(d) , where Γ(·) is the gamma function.
2
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Figure 1: Theoretical Autocorrelation Functions
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Notes: Sample process with T=1000 observations (1000 observations for initialization), d =
0.4, ARM A(2, 2)-specification as suggested by AIC
with maximum lag orders max(p) = max(q) = 8.

8 periods. In the true long-memory model, however, the same effect takes
more than 40 periods. Apparently, short-memory ARMA models can hardly
reflect the autocorrelation structure of long memory processes in an adequate way. In particular, ignoring long memory in policy spreads can lead
to considerable misperceptions regarding the persistence of shocks and the
controllability of the overnight rate.

2.2

Estimating Fractionally Integrated Processes

Let yt be a covariance stationary process observed at t = 1, . . . , T with
spectral density f (λ). By assumption,
f (λ) ∼ Gλ−2d

as λ −→ 0+
5

(2)

¡
¢
for G ∈ (0, ∞) and d ∈ − 12 , 12 . The periodogram of yt may be defined as
2

−1/2

I(λ) = |ω(λ)| = |(2πT )

T
X

yt eitλ |2 .

(3)

t=1

I(λ) is evaluated at harmonic frequencies λj = 2πj
, with j = 1, . . . , m and
T
T
4
m < 2 determines the bandwidth. The local Whittle estimate dbLW can be
written as
m
m
³
´
1 X 2d
1 X
b
dLW = arg min log(
λ I(λj )) − 2d
log λj .
m j=1 j
m j=1

(4)

Robinson (1995) establishes the consistency of the local Whittle estimate unp
der (2) and additional regularity and mild homogeneity conditions:5 dd
LW −→
d as T → ∞. Under somewhat stronger assumptions, Robinson (1995) shows
1
. Thus, the local Whitthat the (asymptotic) variance of the estimator is 4m
tle estimator may also serve as an approximate test for long memory. Since
overnight rates are often characterized by periodic outliers and strong calendar effects, we have to take into account that additive outliers may imply
a strong downward bias on estimates of the long memory parameter, see
Haldrup and Nielsen (2007).

3

Monetary Policy Implementation and the
Persistence of Policy Spreads

Let us now consider the relation between the persistence of policy spreads
and some features of monetary policy implementation. To that aim, we characterize the Bank of England (BoE), the U.S. Federal Reserve (Fed), the European Central Bank (ECB), and the Swiss National Bank (SNB) focussing
4

In our application, we choose m in line with the optimality criterion introduced by
Henry (2001).
5
In particular, the bandwidth m has to tend to infinity much more slowly than T , such
that the proportion of the frequency band involved in the actual estimation tends to zero
as T → ∞.
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on the following aspects of their monetary set-up: i) the reserve requirement
system, ii) the conduct of open market operations, iii) the role of standing facilities, and iv) the implementation of the central bank’s policy rate. In cases
of significant reforms of the monetary framework, we will consider the corresponding sub-samples to examine the impact of the institutional changes
on policy spread persistence.6 In the following, we briefly discuss the operational frameworks along the above criteria and derive partially offsetting
implications on the persistence of the policy spread.

3.1

Reserve Requirements

Reserve requirements can be a powerful tool to smooth overnight rates within
the maintenance period. In fact, interest rate smoothing can nowadays be
seen as the main reason for imposing reserve requirements.7 Ceteris paribus,
a more effective reserve requirement system should contribute to a less persistent policy spread. In the euro area, for example, remunerated required
reserves have been an effective liquidity buffer for the money market. As a
result, deviations of the overnight rate from the policy intended target level
should be small and short-lived. In contrast, the persistence of the policy
spread might be higher in the U.S. where banks have used “sweep accounts”
on a large scale to circumvent the opportunity costs of non-remunerated minimum reserve requirements, see e.g. Carpenter and Demiralp (2008).8 In the
UK, required reserves were completely absent until May 2006. Since then,
however, the BoE has encouraged banks to choose voluntary levels of required
reserves.
The BoE’s implementation of required reserves differs from the ECB’s
6
The persistence of policy spreads may change while operational frameworks remain
the same. For example, because the persistence of a determinant of policy spreads like
e.g. collateral prices changed. However, these changes are extremely hard to identify and
beyond the scope of this paper.
7
About two thirds of the central banks of OECD countries employ minimum reserve
requirements, see O’Brien (2007).
8
Sweep accounts are automated transfer of deposits to virtual accounts which are not
subject to minimum reserve requirements. For some banks and periods, reserves could
have been even below the level needed for transaction purposes.
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practice in two notable aspects, see BoE (2007) and ECB (2006). First, the
BoE allows banks to deviate from the reserve target by +/− 1%, whereas
the ECB requires exact fulfillment of the reserve requirement. Second, in
contrast to the ECB, the BoE remunerates required reserves exactly at the
policy rate, which further emphasizes the central bank’s commitment to its
interest rate target. Both measures increase the elasticity of funds around the
BoE’s target rate. Therefore, we expect that policy spread persistence in the
UK has been particularly low under the BoE’s new operational framework.

3.2

Open Market Operations

Open market operations are the dominant tool for the liquidity management
of central banks. The dynamics of interest rates may depend on the frequency
of open market operations. In particular, while the ECB usually intervenes
in the money market only once a week, the Fed manages the liquidity of
the banking system on a daily basis. Ceteris paribus, a very active liquidity
management of the central bank should increase the central bank’s impact
on the overnight rate and, thus, decrease the persistence of policy spreads.
However, the Fed might have intervened frequently in the money market in
order to offset persistent deviations of the overnight rate from the policy rate
caused by the absence of a well-functioning minimum reserve system. As a
consequence, the combined effect of frequent open market operations and a
noneffective reserve system on the policy spread is not clear and could be
even country-specific.
The impact of open market operations on the persistence of the policy
spread may also depend on the refinancing risk perceived by the money market. As long as banks are confident that their demand for reserves is met
at the policy intended interest rate level, deviations of the overnight rate
from the policy rate should be small and transitory. For example, until
March 2004, the refinancing risk of Euro area banks had been particularly
small because the ECB’s weekly main refinancing operations (MROs) had
a bi-weekly maturity, i.e. the refinancing opportunities overlapped. Since
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March 2004, however, with the introduction of the new operational framework, the ECB has shortened the maturity of MROs from two to one week.
As a consequence, there is no overlap of subsequent MROs anymore and
auction volumes doubled, probably making banks’ refinancing more difficult
and more risky. In fact, banks’ increased refinancing risk may explain the
significant increase in the persistence of the ECB’s policy spread under the
new framework, see Hassler and Nautz (2008).

3.3

Standing Facilities

In the ECB’s regular refinancing operations both the maturity and the volume of reserves allocated to the banking sector are under the central bank’s
control. By contrast, standing facilities allow banks to deposit or lend reserves at short notice and on their own initiative. In order to keep reserves
under control and to promote active trading in the money market, central
banks set interest rates of their deposit and lending facilities well below and
above the policy rate, respectively. Typically, the policy rate is set exactly
at the mid of the corridor because the opportunity cost of holding positive or negative balances at the central bank should be equal at the central
bank’s interest rate target, see Whitesell (2006). Deposit and lending rates
of standing facilities define lower and upper bounds for overnight rates. For
many central banks including the ECB, the resulting interest rate corridor
has proved to be an effective way to prevent the overnight rate from extreme
fluctuations. Advancing on the ECB’s corridor, the BoE recently introduced
a new sophisticated system of standing facilities where the width of the interest rate corridor shrinks systematically at the end of the reserve maintenance
period. In line with Pérez Quirós and Rodriguéz Mendizábal (2006), effective
corridor systems may not only constrain overnight rate volatility, they may
also contribute to a low persistence of the policy spread.
Introducing a well functioning corridor system is not always an easy task.
In the U.S. financial sector there has been a long “tradition against borrowing” from the central bank. In particular, using the Fed’s discount credit
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has often been interpreted as a sign of management failures, see e.g. Hakkio
and Sellon (2000). As a consequence, banks refrained from using the Fed’s
lending facility and the discount rate could not function as a ceiling for the
Federal Funds rate. In 2003, the Fed has introduced new lending facilities,
including the primary credit facility where liquidity is supplied at rates 100
bp above the Federal Funds rate target. So far, however, banks have used the
new facility only reluctantly, see Furfine (2003). Apparently, the tradition
against borrowing is still an issue in the U.S.

3.4

The Implementation of the Policy Rate

The persistence of the policy spread may also depend on how the policy
rate is implemented by the central bank. For example, the relation between
the ECB’s policy rate implemented as the minimum bid rate announced
in its MROs and the target level of the overnight rate is not very clear.
First, since maturities and collateral requirements differ for the corresponding
transactions, the “natural” level of the policy spread is uncertain and may
even vary over time, see Linzert and Schmidt (2010). Second, marginal and
average MRO allotment rates contain new information about the liquidity
situation in the money market in addition to the minimum bid rate, see
Abbassi and Nautz (2010). Following Tucker (2004), the BoE conducts all
short-term repos at the policy rate “to rule out speculation about whether the
result of a tender revealed anything about the MPCs rate intentions.” A third
distinguishing feature of the ECB’s policy rate is its inherent asymmetry. In
contrast to the symmetrical target used by the Fed, a minimum bid rate may
be particularly effective for signalling lower bounds for the overnight rate
whereas upper bounds are less clear. Therefore, an explicit commitment of
the central bank to a transparent interest target should contribute to a low
persistence of the policy spread.
In the U.S. the importance of the Federal funds rate target for the implementation and communication of monetary policy decisions has increased
significantly over time, see Thornton (2006). While the target rate was pub-
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lished only with a delay of 45 days before 1994, it has been announced and
explained immediately after the Fed’s rate decision since then. In particular,
since 2000, the Fed further improved its communication by the publication of
statements about the outlook of monetary policy and the balance of risk, see
e.g. Ehrmann and Fratzscher (2007). As a consequence, we expect that the
persistence of the U.S. policy spread has significantly decreased since 1994.
Table 1: Monetary Policy Implementation and Policy Spread Persistence
Reserve
Requirements

Open Market
Operations

Standing
Facilities

ineffective
(U S, U Kold )

non-overlapping
ineffective
(EM Unew , U Knew ) (U S, U Kold )

Implementation
of Policy rate

Effect on
Policy Spread
Persistence
less transparent
⇑
(CH, EM U, U Sold ) higher persistence

low frequency
(EM U, U Knew )
effective
overlapping
effective
more transparent
(EM U, U Knew ) (EM Uold , U Kold )) (EM U, U Knew ) (U K, U Snew )
remunerated
at policy rate
(U Knew )

high frequency
(U S, U Kold )

lower persistence
⇓

narrow
corridor
(U Knew )

Notes: The indices old and new refer to the monetary policy implementation regimes
defined in Table 2. Policy spreads are defined as spread between the representative
overnight rate and the central bank’s policy rate.

Concerning the central bank’s interest rate target, the Swiss National
Bank (SNB) is a special case. In contrast to many other central banks, the
SNB does not target the overnight rate but a market rate with three month
maturity.9 Moreover, there is only a target range for the three month rate
rather than a fixed policy rate. Accordingly, even persistent deviations of
the operating target from the mid of the range do not necessarily imply a
change in the policy stance. For the sake of comparability, we define the SNB
9

According to Jordan and Kugler (2004), the overnight rate is not an appropriate
operating target because the SNB may employ short-term money market rates to offset
short-run pressures on the foreign exchange market.
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policy spread as the spread between the overnight rate and the mid-point of
the target range for the three month rate. For the SNB, the less prominent
role given to overnight rates and the less explicit definition of the target rate
should imply a highly persistent policy spread.
Table 1 summarizes the partially offsetting implications of the various
regimes of monetary policy implementation for the persistence of the policy
spread.

4
4.1

The Persistence of Policy Spreads
Data

Calendar effects and outlier adjustment
Our empirical analysis on the link between the persistence of policy spreads
and monetary policy implementation is based on daily data of representative
overnight rates in the U.S., the euro area, the United Kingdom and Switzerland. In all these countries, overnight rates exhibit strong calendar effects
including large interest peaks and troughs especially at the end of a reserve
maintenance period. According to Haldrup and Nielsen (2007), outliers can
severely mask the long memory properties of the data. Moreover, it is well
understood by markets that seasonal increases of overnight rate volatility
are temporary and unrelated to signals about the monetary policy stance.
Following Thornton (2006), we excluded all end-of-period observations from
the sample and regressed the remaining observations on end-of-month, endof-quarter, end-of-semester, and end-of-year dummy variables to ensure that
our results are not driven by calendar effects. Figure 2 displays the adjusted
overnight rate, the corresponding policy rate and the resulting policy spread
for each central bank under consideration.
Sample periods and monetary policy implementation regimes
For each central bank, the observation period ends in June 2007, i.e. immediately before the start of the international liquidity crisis when spreads
12

Figure 2: Policy Spreads
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Table 2: Descriptive Statistics of Policy Spreads
Monetary policy implementation regime
European
Monetary Union
Switzerland
United Kingdom
United States

EM Uold
EM Unew
CH
U Kold
U Knew
U Sold
U Snew
U Snew

27 Jun 2000 to 8 Mar 2004
9 Mar 2004 to 30 Jun 2007
1 Jan 2000 to 30 Jun 2007
5 Jun 1997 to 17 May 2006
18 May 2006 to 28 Jun 2007
1 Mar 1984 to 31 Jan 1994
1 Feb 1994 to 18 Jan 2000
19 Jan 2000 to 30 Jun 2007

mean
0.071
0.066
-0.266
-0.061
0.057
0.054
0.006
0.006

Policy spread
std. dev. median
0.14
0.05
0.04
0.07
0.24
-0.233
0.40
-0.08
0.05
0.05
0.25
0.035
0.17
0.01
0.09
0.00

Notes: Policy spread statistics are calculated for daily data adjusted for calendar effects.
Policy spreads are defined as spread between the representative overnight rate and the central
bank’s policy rate.

between unsecured money market rates and the policy rate sharply increased.
The starting points of the various samples and sub-samples are central bank
specific to account for significant changes in the operational framework, see
Table 2. Following Hamilton (1996), the U.S. sample starts in March 1984.
Further sub-samples refer to 1994 when the role of the Federal Funds rate
target significantly increased and to 2000 when the Fed’s communication improved considerably. For the euro area, the sample starts in June 2000 with
the introduction of the ECB’s minimum bid rate. A second sub-sample captures the introduction of the ECB’s new framework in March 2004. With a
view to the recent reforms of the BoE, the UK sub-samples begin in 1997 and
May 2006. No further sub-samples seem to be required for the Swiss sample
which starts in 2000 with the launch of the SNB’s target band for the three
month rate.
A comparison of descriptive statistics across the different implementation
regimes (see Table 2) suggests that within countries, the evolution of monetary policy implementation leads to a reduction of the absolute value of the
mean policy spread for consecutive regimes. The decline in volatility is even
more obvious, indicating that central banks can achieve a standard devia14

tion of the overnight rate of less than ten basis points, in case they seem
to consider the overnight rate as an operational target, and subsequently
improve their implementation. While the standard deviation of the policy
spread is only five basis points or less for EM Unew and U Knew , higher standard deviations were recorded for the U.S. (although improving over time)
and the previous UK regime, where the central bank had only few counterparties for their regular operations, compared the ECB and the BoE’s new
implementation regime.

4.2

Empirical results

Table 3 summarizes our empirical results on the persistence of policy spreads
for all central banks and monetary policy implementation regimes. We found
that the ECB’s policy spread is I(0) before but fractionally integrated with
long memory after March 2004. In line with Hassler and Nautz (2008),
b increases from db ≈ 0 to
the estimated order of fractional integration (d)
db = 0.269. This notable change in persistence is confirmed by the p-values
corresponding to the null hypothesis “d=0”. These results strongly indicate
that the policy spread exhibits long-memory under the ECB’s new framework. From a monetary policy implementation perspective, the increased
persistence could be due to banks’ increased refinancing risk induced by the
introduction of shorter-term and non-overlapping refinancing operations, see
Table 1. Yet, since d is clearly below 0.5, the overnight rate remains under
the ECB’s control.
From 1984 to 1994, all criteria except the frequency of open market operations suggest a high degree of policy spread persistence for the U.S., see
Table 1. In fact, there is clear evidence in favor of long memory of the
U.S. policy spread during the first monetary policy implementation regime
(U Sold ). In particular, short memory is rejected at any conventional significance level. Apparently, in this period the very active liquidity management
of the Fed could not offset the policy spread persistence induced by an ineffective reserve requirement system and an opaque interest rate target. Since

15

1994, the Fed had put much more emphasis on the Federal Funds rate target
and its communication to the public. Our results indicate that this change
in the implementation of monetary policy had been sufficient to decrease the
U.S. policy spread persistence significantly. Since 2000, the volatility of the
Federal Funds rate has decreased significantly due to a further improvement
of the Fed’s communication strategy and the reform of the discount window,
see Table 2. As expected, these additional features of the Fed’s operational
framework did not increase the persistence of the policy spread. The estimated order of fractional integration remains close to zero and short-memory
of the policy spread cannot be rejected.
Table 3: Long Memory Parameters of Policy Spreads
Monetary
CH
EM Uold
EM Unew
U Kold
U Knew
U Sold
U Snew
U Snew

policy implementation regime
1 Jan 2000 to 30 Jun 2007
27 Jun 2000 to 8 Mar 2004
9 Mar 2004 to 30 Jun 2007
6 Jun 1997 to 17 May 2006
18 May 2006 to 28 Jun 2007
1 Mar 1984 to 31 Jan 1994
1 Feb 1994 to 18 Jan 2000
19 Jan 2000 to 30 Jun 2007

dbLW
0.443
0.000
0.269
0.055
0.091
0.246
0.015
0.066

p-value
0.000*
0.998
0.001*
0.271
0.311
0.000*
0.609
0.146

Notes: The Table shows the local-Whittle estimates for the long memory parameter of
policy spreads during various regimes of monetary policy implementation. The bandwidth m has been determined in line with Henry (2001). The p-value refers to the
two-sided test of the null hypothesis H0 : d = 0 against H1 : d 6= 0. * marks significance
at the 1% level.

In contrast to the EMU and the U.S. there is no evidence in favor of long
memory in the UK policy spread. Under the new regime, starting in May
2006, low persistence of policy spreads is in line with most of the features
of monetary policy implementation, see Table 1. Compared with the results
obtained for the U.S. the low persistence of UK policy spreads during the
first sub-sample is more puzzling. It seems that daily interventions joint
with a rather clear statement concerning the intended interest rate level had
16

ensured the BoE’s control of the overnight rate, see Wetherilt (2003). While
overnight rate volatility was at a non-acceptable high level, the persistence
of overnight rate fluctuations around the BoE’s interest rate target was only
small.
These results indicate that a strong emphasis on a well-communicated
interest rate target may greatly reduce the persistence of the policy spread.
The hypothesis of a link between policy spread persistence and the implementation of the policy rate is confirmed by the results found for Switzerland.
Since the SNB’s policy rate refers to the three month rate, the link between
the policy rate and the Swiss overnight rate is only weak and the persistence
of the implied spread should be large. In fact, the order of fractional fractional of the Swiss policy spread is very close to 0.5 reflecting that overnight
rate fluctuations play only a minor role in the monetary implementation
strategy of the SNB, see Jordan and Kugler (2004).

4.3

Detecting breaks in persistence

So far, we explored the impact of monetary policy implementation on overnight
rate persistence under the assumption that potential break points in persistence are known. As a consequence, we compared overnight rate persistence
of various pre-defined monetary policy regimes and did not estimate the timing of the regimes. In this section, we discuss whether a hypothesized change
in persistence does in fact coincide with a change in the implementation
framework. Our analysis will be based on a test for a change in the order
of integration from I(0) to I(1) (or vice versa) at an unknown break point,
see Kim et al. (2002). Hassler and Scheithauer (2010) show that this test
can also be applied in a long memory context. Breaks in persistence are not
an issue for Switzerland and the UK (see Table 3), while Hassler and Nautz
(2008) already investigated the changing persistence of the Eonia spread. In
the following, we therefore concentrate on the US where the evidence presented in the previous subsection suggests that overnight rate persistence has
decreased since February 1994.
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Table 4: Change in persistence at unknown break point
Test results for the U.S. policy spread

U Sold
U Snew

Sample
1 Mar 1984 to 30 Jun 2007
1 Feb 1994 to 30 Jun 2007

test
critical
statistic 5%
0.096
0.234
0.578
0.234

values
10%
0.315
0.315

Notes: Test of the null hypothesis H0 “Process is I(0)” against H1 “process changes
from long memory I(d) with d > 0, to I(0), at unknown break point”. Mean Chow
statistic with correction for constant. Lower tail critical values from Kim et al. (2002),
Table 1 (b), sample size T = 2000. H0 is rejected when the test statistic is below the
critical value, by construction of the test statistic.

The endogenous break point tests shown in Table 4 confirm, on the one
hand, that overnight rate persistence has decreased – at some unknown date
– during the period from 1984 until 2007. On the other hand, there is no
significant break in persistence in the more recent period starting in February
1994 when Federal funds rate targeting has been introduced.10 This result,
however, does not necessarily imply that the break in persistence occurred
exactly in February 1994.
In fact, Hassler and Scheithauer (2010) have demonstrated that estimating an unknown break point is very difficult in a long memory context. In
order to shed more light on the break point, we applied the endogenous break
point test recursively with a varying starting point t of the sample period,
[t, 30 Jun 2007]. If the true break occurs in February 1994, the test statistic
should not be significant for samples starting in 1994 or later. Only if sufficiently many observations of the high-persistence regime are included, the
break in persistence will be indicated by a significant test statistic, see Kim
(2000).
Figure 2 summarizes the results of this backward testing procedure. The
endogenous break point test is always significant at the 5% significance level
10

The results of endogenous break point tests are robust regarding the use of alternative
test statistics, like the maximum statistic and the mean-exponential statistic, and also
with respect to details of test implementation, such as the choice of the deterministic.
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for samples starting in August 1991 and earlier. Significance at the 10%
level at least requires that the sample starts in May 1992. However, as
discussed before, a considerable fraction of the sample needs to be integrated
of order d > 0 in order to be detected by the endogenous break point tests.
Therefore, the unknown break in persistence in the US policy spread occurred
a considerable time after May 1992 which confirms our hypothesis that the
break is related to the new monetary policy implementation regime starting
in February 1994.11

4.4

Why to care about the persistence of the policy
spread?

The empirical analysis of the previous sections showed that the way how
monetary policy is implemented by the central bank affects the degree of
persistence of the policy spread. In particular, the results indicate that a wellcommunicated and transparent interest rate target helps to avoid persistent
deviations of the overnight rate from its policy-intended level. Yet, why
should monetary policy care about the behavior of the policy spread?
While there is an increasing literature on the role of inflation persistence,
the consequences of overnight rate persistence for both, monetary policy and
financial markets seem to be under-researched. According to Ho (2008, p10),
“persistent deviations from the policy target, especially if not explainable by
purely technical factors, may risk being interpreted as either an unintended
failure to achieve the announced policy stance or an intended deviation from
it.” Apparently, neither unintended nor intended target deviations are a
desirable policy outcome. If the deviations of the overnight rate are unin11

In order to shed more light on the timing of the break, we conducted a Monte Carlo
study (n = 100) in spirit of Hassler and Scheithauer (2010), where the simulated process
breaks from d = 0.246 to d = 0 exactly in February 1994, i.e. we calibrate the simulation
to the estimation results presented in Table 3. In accordance with the recursive test results
obtained for the U.S. policy spread (see Figure 2), the Mean Chow test statistic in the
Monte Carlo study (true break point in February 1994) becomes significant at the 10%
level for samples starting between February 1991 (15% quantile) and December 1993 (85%
quantile). This interval clearly covers our result for the U.S. policy spread that the test
for a change in persistence becomes significant for t ≈ May 1992.
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Figure 2: Detection of break point using test for change in persistence
1.0

0.8

0.6

5% crit. val.
10% crit. val.

0.4

0.2

0.0
1987 1988 1989 1990 1991 1992 1993 1994 1995 1996

Mean Chow statistic according to Kim et al. (2002) for samples [t, 2007] of the
U.S. policy spread (solid line). Horizontal axis: Sample starting point t. Dashed
lines indicate 5% and 10% critical values, see also notes to Table 4.

tended, persistent policy spreads indicate that the effectiveness of monetary
policy implementation should be improved. Intended target deviations, on
the other hand, question the credibility of central bank announcements. The
main problem of persistent policy spreads seems, however, that it is often
unclear to what extent e.g. an observed increase in the policy spread is
intended by the central bank. For example, it is still under debate what factors contributed to the puzzling widening of the ECB’s Eonia spread that has
been observed from 2005 to 2007, see Linzert and Schmidt (2010). Therefore,
persistent policy spreads confront financial markets with a signal extraction
problem which can impede the communication about the monetary policy
stance in a significant way.
As persistent policy spreads may reduce the information contained in
overnight rates about future monetary policy, they may also affect the central bank’s control over longer term interest rates and, thus, over the shape
20

Table 5: The persistence of U.S. T-Bill spreads
Monetary policy implementation regime dbLW
U Sold
1 Mar 1984 to 31 Jan 1994
0.749
U Snew
1 Feb 1994 to 30 Jun 2007
0.598

s.e.
0.071
0.065

Notes: The Table shows the local-Whittle estimates for the long memory parameter d
of the spread between the three-month U.S. Treasury Bill rate and the Federal Funds
rate target for the two regimes of monetary policy implementation identified in Table 1
together with the corresponding asymptotic standard errors. Bandwidth m = dT 0.5 e.
Data source: Federal Reserve Bank of St. Louis.

of the yield curve. In a first attempt to shed some light on this issue, we
considered the spread between the US three month Treasury bill rate and the
Federal funds rate target. In accordance with the monetary policy regimes
found in the previous section, we estimated the persistence of the spread for
the two periods 1984-1994 and 1994-2007 separately. In line with our findings
obtained for the Federal funds rate, the results presented in Table 5 indicate
that the improved communication of U.S. monetary policy may have also
contributed to a less persistent T-Bill spread and, thus to improved controllability of longer-term rates. This indicates that it might be an interesting
avenue for future research to explore the relationship between the effectiveness of monetary policy implementation and the behavior of longer-term
interest rates.

5

Conclusion

This paper explored the relation between the persistence of the policy spread
and the monetary policy implementation of a central bank. We characterized
the monetary framework of the Bank of England (BoE), the U.S. Federal Reserve (Fed), the European Central Bank (ECB), and the Swiss National Bank
(SNB) focussing on i) the role of reserve requirements, ii) the conduct of open
market operations, iii) standing facilities, and iv) the implementation of the
central bank’s policy rate. In cases of significant reforms of the monetary
21

framework, we also considered the corresponding sub-samples to examine
the impact of the institutional changes on policy spread persistence. We
found that the central bank’s influence on the overnight rate depends on the
monetary policy implementation regime. The use of fractional integration
techniques revealed that policy spreads exhibit different degrees of persistence, indicating that the monetary policy design determines the strength of
the relation between the overnight rate and the central bank’s policy rate.
Our results suggest that the introduction of remunerated required reserves (see e.g. O’Brien (2007)) may reinforce the low persistence of the
policy spread in the U.S. and, thereby, enhance the Fed’s control of money
market interest rates. However, while the partial effect of a single monetary
instrument is obvious in most cases, the combined effect of a whole set of
instruments on policy spread persistence is less clear. Due to offsetting implications, for example, low persistence can be found in monetary regimes with
and without effective reserve requirements depending on e.g. the frequency
of open market operations and the transparency of the policy rate.
The evidence found for the different monetary policy regimes indicates
that the existence and clear communication of a target level for the overnight
rate is a particular important condition for a low persistent policy spread. In
particular, the increased role of the Federal Funds rate target and the Fed’s
enhanced communication about the future interest rate path has significantly
decreased the persistence of the policy spread in the United States. The
merits of a well-communicated interest rate target for the controllability of
the overnight rate can be seen in the behavior of the policy spread during the
recent credit markets turmoil, see Taylor and Williams (2009). Although the
volatility of the federal funds rate has sharply increased since August 2007,
controllability of the federal funds rate has not been a major issue because
the persistence of the deviations of the Federal Funds rate from its target
has remained low.

22

References
Abbassi, P. and Nautz, D. (2010). Monetary transmission right from the
start: The (dis)connection between the money market and the ecb’s
main refinancing rates, Working Paper 2010-19, SFB Economic Risk
Berlin.
Bartolini, L. and Prati, A. (2006). Cross country differences in monetary
policy execution and money market rates’ volatility, European Economic
Review 50(2): 349–376.
BoE (2007). The Framework for the Bank of England’s Operations in the
Sterling Money Markets, Bank of England.
Caporale, G. M. and Gil-Alana, L. A. (2007). Nonlinearities and fractional
integration in the US unemployment rate, Oxford Bulletin of Economics
and Statistics 69(4): 521.
Carpenter, S. and Demiralp, S. (2008). The liquidity effect in the Federal
Funds market: Evidence at the monthly frequency, Journal of Money,
Credit and Banking 40(1): 1–24.
Cassola, N. and Morana, C. (2008). Modelling short-term interest rate
spreads in the euro money market, International Journal of Central
Banking 4(4): 1–37.
Cheung, Y.-W. and Lai, K. S. (2001). Long memory and nonlinear mean
reversion in Japanese yen-based real exchange rates, Journal of International Money and Finance 20: 115–132.
Colarossi, S. and Zaghini, A. (2009). Gradualism, transparency and improved
operational framework: A look at the overnight volatility transmission,
International Finance 12(2): 151 – 170.

23

ECB (2006). The Implementation of Monetary Policy in the Euro Area –
General Documentation on Eurosystem Monetary Policy Instruments
and Procedures, ECB.
Ehrmann, M. and Fratzscher, M. (2007). Transparency, disclosure and the
Federal Reserve, International Journal of Central Banking 3(1): 179–
225.
Furfine, C. H. (2003). Standing facilities and interbank borrowing: Evidence
from the Federal Reserve’s new discount window, International Finance
6(3): 329–347.
Hakkio, C. S. and Sellon, G. H. (2000). The discount window: Time for reform?, Federal Reserve Bank of Kansas City Economic Review Second
Quarter(2): 5–20.
Haldrup, N. and Nielsen, M. O. (2007). Estimation of fractional integration
in the presence of data noise, Computational Statistics & Data Analysis
51: 3100 – 3114.
Hamilton, J. D. (1996). The daily market for federal funds, Journal of Political Economy 104(1): 26–56.
Hassler, U. and Nautz, D. (2008). On the persistence of the EONIA spread,
Economics Letters 101(3): 184–187.
Hassler, U. and Scheithauer, J. (2010). Detection of change from short to
long memory, Statistical Papers forthcoming.
Henry, M. (2001). Robust automatic bandwidth for long memory, Journal
of Time Series Analysis 22(3): 299–316.
Ho, C. (2008). Implementating monetary policy in the 2000s: operating
procedures in Asia and beyond, BIS Working Paper No. 253, Bank for
International Settlements.

24

Jordan, T. J. and Kugler, P. (2004). Implementing Swiss monetary policy: Steering the 3M-LIBOR with repo transactions, Swiss Journal of
Economics and Statistics 140(3): 381–393.
Kim, J.-Y. (2000). Detection of change in persistence of a linear time series,
Journal of Econometrics 95: 97–116.
Kim, J.-Y., Belaire-Franch, J. and Amador, R. B. (2002). Corrigendum to
“Detection of change in persistence of a linear time series”, Journal of
Econometrics 109: 389–392.
Kumar, M. S. and Okimoto, T. (2007). Dynamics of persistence in international inflation rates, Journal of Money, Credit and Banking
39(6): 1457–79.
Linzert, T. and Schmidt, S. (2010). What explains the spread between the
euro overnight rate and the ECB’s policy rate?, International Journal
of Finance and Economics, forthcoming .
Nautz, D. and Offermanns, C. J. (2008). Volatility transmission in the European money market, North American Journal of Economics and Finance
19(1): 23–39.
Nautz, D. and Schmidt, S. (2009). Monetary policy implementation and the
federal funds rate, Journal of Banking and Finance 33(7): 1274–1284.
O’Brien, Y.-Y. C. (2007). Reserve requirement systems in OECD countries,
Finance and Economics Discussion Series 2007-054, Federal Reserve
Board.
Pérez Quirós, G. and Rodriguéz Mendizábal, H. (2006). The daily market for
funds in Europe: What has changed with the EMU?, Journal of Money,
Credit, and Banking 38(1): 91–118.
Robinson, P. M. (1995). Gaussian semiparametric estimation of long range
dependence, Annals of statistics 23: 1630–1661.
25

Sun, Y. (2006). Spurious regressions between stationary generalized long
memory processes, Economics Letters 90: 446 – 454.
Taylor, J. B. and Williams, J. C. (2009). A black swan in the money market,
American Economic Journal: Macroeconomics 1(1): 58–83.
Thornton, D. L. (2006). When did the FOMC begin targeting the Federal
Funds Rate? What the verbatim transcripts tell us, Journal of Money,
Credit, and Banking 38(8): 2039–71.
Tucker, P. (2004). Bank of England Quarterly Bulletin: Autumn 2004, Bank
of England, chapter “Managing the central bank’s balance sheet: where
monetary policy meets financial stability”, pp. 359–382.
Wetherilt, A. V. (2003). Money market operations and short-term interest
rate volatility in the United Kingdom, Applied Financial Economics
13(10): 701–719.
Whitesell, W. (2006). Interest rate corridors and reserves, Journal of Monetary Economics 53(6): 1177–1195.

26

Diskussionsbeiträge
des Fachbereichs Wirtschaftswissenschaft
der Freien Universität Berlin
2010
2010/1

BÖNKE, Timm / Sebastian EICHFELDER
Horizontal equity in the German tax-benefit system
Economics

2010/2

BECKER, Sascha / Dieter NAUTZ
Inflation, Price Dispersion and Market Integration through the Lens of a Monetary
Search Model
Economics

2010/3

CORNEO, Giacomo / Matthias KEESE / Carsten SCHRÖDER
The Effect of Saving Subsidies on Household Saving
Economics

2010/4

BÖNKE, Timm / Carsten SCHRÖDER / Clive WERDT
Compiling a Harmonized Database from Germany’s 1978 to 2003
Sample Surveys of Income and Expenditure
Economics

2010/5

CORNEO, Giacomo
Nationalism, Cognitive Ability, and Interpersonal Relations
Economics

2010/6

TERVALA, Juha / Philipp ENGLER
Beggar-Thyself or Beggar-Thy-Neighbour? The Welfare Effects of Monetary Policy
Economics

2010/7

ABBASSI, Puriya / Dieter NAUTZ
Monetary Transmission Right from the Start: The (Dis)Connection Between the Money
Market and the ECB’s Main Refinancing Rates
Economics

2010/8

GEYER, Johannes / Viktor STEINER
Public pensions, changing employment patterns, and the impact of pension reforms
across birth cohorts
Economics

2010/9

STEINER, Viktor
Konsolidierung der Staatsfinanzen
Economics

2010/10

SELL, Sandra / Kerstin LOPATTA / Jochen HUNDSDOERFER
Der Einfluss der Besteuerung auf die Rechtsformwahl
FACTS

2010/11

MÜLLER, Kai-Uwe / Viktor STEINER
Labor Market and Income Effects of a Legal Minimum Wage in Germany
Economics

2010/12

HUNDSDOERFER, Jochen / Christian SIELAFF / Kay BLAUFUS / Dirk
KIESEWETTER / Joachim WEIMANN
The Name Game for Contributions – Influence of Labeling and Earmarking on the
Perceived Tax Burden
FACTS

2010/13

MUCHLINSKI, Elke
Wie zweckmäßig ist das Vorbild der Physik für ökonomische Begriffe und Metaphern
Economics

2010/14

MUCHLINSKI, Elke
Metaphern, Begriffe und Bedeutungen – das Beispiel internationale monetäre
Institutionen
Economics

2010/15

DITTRICH, Marcus und Andreas Knabe
Wage and Employment Effects of Non-binding Minimum Wages
Economics

2010/16

MEIER, Matthias und Ingo Weller
Wissensmanagement und unternehmensinterner Wissenstransfer
Management

2010/17

NAUTZ, Dieter und Ulrike Rondorf
The (In)stability of Money Demand in the Euro Area: Lessons from a Cross-Country
Analysis
Economics

2010/18

BARTELS, Charlotte / Timm Bönke
German male income volatility 1984 to 2008: Trends in permanent and transitory
income components and the role of the welfare state
Economics

2010/19

STEINER, Viktor / Florian Wakolbinger
Wage subsidies, work incentives, and the reform of the Austrian welfare system
Economics

2010/20

CORNEO, Giacomo
Stakeholding as a New Development Strategy for Saudi Arabia
Economics

2010/21

UNGRUHE, Markus / Henning KREIS / Michael KLEINALTENKAMP
Transaction Cost Theory Refined – Theoretical and Empirical Evidence from a
Business-to-Business Marketing Perspective
Marketing

2010/22

POWALLA, Christian / Rudi K. F. BRESSER
Performance Forecasts in Uncertain Environments: Examining the Predictive Power
of the VRIO-Framework
Strategic Management

2010/23

KREMER, Stephanie
Herding of Institutional Traders: New Evidence from Daily Data
Economics

2010/24

ROSTAM-AFSCHAR, Davud
Entry Regulation and Entrepreneurship
Economics

2010/25

DECKER, Carolin / Rudi K. F. BRESSER / Thomas MELLEWIGT
Strategic Or Status Quo-Preserving Business Exit: (How) Do CEO Turnover and
Succession Mattter?
Strategic Management

2010/26

NAUTZ, Dieter / Jan SCHEITHAUER
Monetary Policy Implementation and Overnight Rate Persistence
Economics

