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1 Introduction

The process through which monetary policy decisons are transmitted to financid
markets has changed significantly in recent years. The well-established secrecy and
closed-door decisons gradudly led the way to greater transparency, providing clearer
communication to financia markets and the public regarding the Fed's objectives. In
February 1994, the Federal Open Market Committee (FOMC) began to issue apublic
statement whenever it increased or decreased itstarget for the federa fundsrate. While
FOMC decisons were made in terms of afunds rate target in earlier years, these
decisons were communicated to the market in aless explicit way through the activities of
the Trading Desk at the Federal Reserve Bank of New York. In particular, the Trading
Desk would “signd” apolicy change by buying and selling securities so thet conditions
in the federa funds market would be consistent with an average federal funds rate near
thistarget. With the new policy, when the FOM C announces changesin the target, the
market reacts immediately, sometimes even before any open market operations take place
to dter the supply of reserve balances. Following the terminology introduced by Guthrie
and Wright (2000), this phenomenon is now commonly referred as * open mouth
operaions’ in the literature.

The anticipation effect highlights the rising role of expectations due to
ingtitutiond developments in the FOMC policy making that gave way to enhanced
trangparency and graduaism in policy decisons. The argument isthat by becoming less
secretive and more predictable, the Federad Reserve has gained the ability to influence
interest rates prior to the announcement of the actua policy decison, and before the
reserve baances are dtered (i.e. prior to the complementary open market operations
associated with the policy decision take place). Note that the focus here is different than
the so called “announcement effect” which concentrates on interest rate adjustments after
apolicy announcement or associated operation. Y et, the two effects are interdependent
because larger interest rate adjustments prior to a policy action imply fewer adjustments
afterwards. In other words, when market rates respond to anticipated policy actions prior
to apolicy change, they only respond to the unanticipated component following the
announcement. In that respect, the establishment of the anticipation effect reduces the
announcement effect of each policy action.



The anticipation effect mechanism derives its power from the establishment of
credibility in the implementation of monetary policy. Asthe public and the markets
edtablish faith in the monetary system, the Fed gains a better control of interest rates, not
only by adjusting reserve pressures now, but aso by sgnaling what it will do in the
future. Thisisespecidly critica when it isviewed againg the higtorica developmentsin
the economy, which dragticaly improved the role of expectationsin the monetary
transmission mechanism. Over the last decade, the process of credit creation has moved
increasingly out of the banking sector, over which the Fed has considerable direct power,
into the financia markets, which it has much less ahility to influence, except through
expectations (see Mayer (2001) for a historica development of the Federal Reserve
System). In that respect, the Fed has restored its ability to control credit markets, first by
communicating its policy targets immediaidly and unambiguoudly, and second by
edtablishing rdiability regarding its long-term commitments to those targets.

Recently, the usefulness the anticipation effect has been carried to anew leve as
an effective policy tool, once the policy rate hits the zero nomina bound. Infact, at a
time with rlatively low nomind interest rates among most industriaized economies,
policy makers are concerned about exhaugting their potentias to stimulate the economy
through interest rate adjustments. Under these circumstances, the anticipation effect
emerges as a unique tool that can stimulate the economy by manipulating the term
gructure. Once nomind interest rate reaches the zero bound, if the policy makers can
convince the public that monetary policy will remain expansonary for alonger period of
time, expected future nomina short-term interest rates go down. This reduces current
longer-term nomind interest rates, and stimulates aggregate demand (see Meyer
(2001a)).

The specific operationd change we emphasize in this paper is described in
Meulendyke (1998) as. “A move to announce FOMC policy decisons on the day they
were made began as an experiment in 1994. The approach was formalized in 1995.” (p.
55). However, thereis aso reason to believe that the announcemernt effect had played a
role even before 1994. In acover note to a memorandum to the FOMC --dated August
14, 1991, Donad Kohn refers to the FOMC members: concerns regarding the ingtability
caused by interest rate fluctuations following each policy change. He points out the god



towards implementing more gradud interest rate adjustments (thereby reducing the
announcement effect) in the following lines “In their discusson, Committee members
seem to have been motivated by two related objectives. One was to reduce the
“announcement effect” of each changein palicy. [..]”

The anticipation effect has sgnificant implicationsin the way that the policy is
conducted, in the way we test for the liquidity effect, and in our understanding of the term
dructure of interest rates. This paper investigates the theoretica foundations of the
anticipation effect and documents empirica evidence of the anticipation effect asearly as
1989, when the federa funds futures market was established.

Severa recent papers provide important background materid and consider the
announcement  effect a serious policy issue.  Guthrie and Wright (2000) present a
theoreticd modd that judtifies, in the context of New Zedand's monetary policy, the
manner in which the market reects to policy announcements. In ther modd, the
monetary authority poses a credible intention when it discloses an unanticipated change
in the target, thus dleviating the need for open market operations. For the U.S,, Thornton
(2001) dudies the effects of Federa Reserve announcements on Treasury rates but finds
rather inconclusve evidence. Taylor (2001) develops a theoreticd modd to show how
changes in the target for the federd funds raie can affect the effective funds rate by
incorporating expectations in the reserves market.  Findly, Kuttner (2001) investigates
the manner in which market interest rates respond to Federd Reserve actions by
diginguishing between anticipated and unanticipated actions udng federd funds futures
rates.

In this paper, we attempt to reconcile and expand the earlier literature on the
liquidity effect and overcome some of the shortcomings apparent in the previous studies.

Firg, we elaborate on the mode proposed by Taylor (2001), and analyze the properties of
the equilibrium in the reserves market prior to an announcement, on the day of an
announcement, and following the announcement over a given maintenance period. We
andyze the testable implications derived from this analyss using daily deta on interest

rates, open market operations, and daily operating balances for the U.S. market. In their
empirica anadlyss, Guthrie and Wright (2000) treet each policy announcement asa
surpriseinitself. While this gpproach may be suitable for the way in which monetary



policy isimplemented in New Zedand, such an assumption is not redidtic for the U.S.
where the market widdly anticipates future policy actions and acts accordingly. For that
reason, we use amore complex methodology to separate policy announcementsinto the
expected and surprise components -- an extenson of the technique described by Kuttner
(2001) based on federa funds futures contracts.

The remainder of the paper is organized asfollows. Section 2 provides a brief
historica background on the ingtitutional changes in the direction of trangparency in the
past couple of decades. Section 3 discusses the theoretica framework that dlows usto
andyze the anticipation and the announcement effects, based on Taylor (2001). Section
4 describes the methodology that we use to assess market’ s expectations of policy
changes. Section 5 presents the empirical analys's, which provides new empirical
evidence in favor of the anticipation effect. Section 6 concludes.

2 A Historical Outlook at the U.S. Market

In this section, we briefly go over the historica developments that have
contributed to improved predictability of policy changesin the U.S. market, and discuss
the circumstances that gave rise to these factors. Readers who are familiar with the
higory of U.S. monetary policy can skip this section and continue with section 3.

In the past, central banks around the world tended to operate with considerable
secrecy. The need for and the appropriateness of such secrecy was nearly unquestioned.
Nevertheless, the Federa Reserve and other central banks have moved away from this
secrecy and towards trangparency in recent years. February 1994 can be viewed as a
magor landmark in the path towards transparency when the FOM C adopted the practice of
announcing changesin its policy stance and began to disclose immediately the expected
federa fundsrate. In subsequent FOMC mestings, when no policy action had been
taken, no forma announcement followed. However, in the absence of a policy action, the
mediawere informed that the meeting had ended and that there would be no further
announcements. Though these steps elucidated the current stance of monetary policy, the
Committee recognized that it could further enhance the trangparency of its actions by
providing indications of factors that might affect the future direction of policy. Theidea
was that by providing more information about the Committegs views, financid markets
could better comprehend future stance of monetary policy. When the stance of policy



changed, the statement disclosing the action was used to provide an indication of the
factors likdly to influence the Committeg's future decisons. Such informetion, however,
was not provided when the Committee decided not to change its policy since no
announcement accompanied such decisons. In order to bridge this gap, the Committee
decided at its December 1998 meeting to announce mgjor shiftsin its view about
prospective developments even in cases when the current policy setting remained
unchanged. This step toward additiona disclosure was first implemented in May 1999.

Under the current procedures, which were announced in January 2000, the FOMC
issues a Satement to the public immediately after every meeting. The Statement provides
information regarding the policy stance adopted at the meeting and the Committeg's view
about prospective economic developments. With the new procedures, the Committee
adopted new language to describe its views about the economic outlook. The language
indicates the Committee's sense of the balance of risks in the outlook againgt the
background of the Committee's long-run gods of price stability and sustainable economic
growth. Specificdly, it indicates whether the Committee believes that the risks are
"balanced with respect to prospects for both gods," "weighted mainly toward conditions
that may generate heightened inflation pressures,” or "weighted mainly toward conditions
that may generate economic weakness."

Motivations for Transparency

In a gpeech given at the National Economists Club and Society of Government
Economigts, Vice Chairman Roger Ferguson (2001) defines trangparency as. “... being
forthcoming about goals and short-term tactics and, therefore, being easily and clearly
understood.” According to the Vice Chairman, the main reason for the role of
trangparency isthat, the monetary policy that is most appropriate for long-run sability
and growth of an economy may not be politically popular in the short run. Transparency
fecilitates a broad understanding of what the centra bank is doing and therefore givesthe
public the tools to hold the independent central bank accountable.

The second reason that trangparency isimportant is because clarity and
predictability of policy decisions enhance the effectiveness of monetary policy. If the
monetary authority can be clearer about what it is doing now and can explain the risks
that may influence future policy, then market participants can improve their expectations



of future short rates. Moreover, less uncertainty about monetary policy may reduce the
premium for uncertainty. Consequently, transparency brings the rates that matter the
most for the macroeconomy into closer dignment with the intentions of monetary
policymakers.

Meanwhile, even though transparency conveys expectations about the future
course of policy and affects longer-term interest rates sooner, expectations can aso
constrain monetary policy. Forecasts can prove inaccurate Smply because the economy
changes unexpectedly. Governor Laurence Meyer (2001b) underlines the restrictions of
transparency by noting that if policymakers convey expectations of amove at the next
mesting, but the policy does not ddiver that change, longer-term rates may reverse their
earlier move This highlights the ddicacy in maintaining a baance between encouraging
more effective policy by guiding private sector expectations while, a the sametime,
avoiding policy being unduly affected by the same private sector expectations.

Gradual Nature of Target Adjustments

In addition to trangparency, another factor that enhanced the predictability of
monetary policy in the past few decadesis the graduaist gpproach in making target
adjustments, which has been adapted as the customary type of policy over time. A recent
study by Lange, Sack, and Whitesdll (2001) highlights the autoregressive nature of target
changes asamgjor factor that has improved the market’ s forecasting performance. The
authors argue that gradualism might arise from severd reasons such as an intentiond
srategy of the FOMC to phasein periods of tightening or easing more gradudly, or it
could be due to the nature of shocks hitting the economy, which may have become more
seridly corrdated over time. The gradud nature of target changesis further formdized
by Hamilton and Jord& (2000) in an empirica mode (Autoregressive Conditiond
Hazard Model) to forecast target changes.

3 Policy Expectations and the Anticipation Effect

The previous section discussed the implications of trangparency and gradudism in
the formation of expectationsin the U.S. market. It isclear that the rapid evolution of
monetary policy made inevitable an updating of the textbook modd of the reserves
market and the liquidity effect channd, which describes the use of monetary aggregates

asthe only toal in controlling interest rates.



In this section, we present a theoretical modd of the reserves market which
integrates policy expectations in a smple textbook modd and investigates the
anticipation and the announcement effects.

A Daily Model of the Reserves Mar ket

Demand for Reserves

Depository ingtitutions hold reserves primarily for two reasons: (i) to mest legd
reserve requirements, which are caculated on average over atwo-week period called the
maintenance period, and (ii) to fadilitate interbank payments without incurring overnight
overdrafts of the reserve account. Over the last severd years, required reserve balances
have dropped significantly (from $20 billion in 1990, to $10 hillion in 1996 and to $4
billion today) due to reductions in reserve requirements (in 1990, and 1992), and the
introduction of sweep accounts (see Anderson and Raasche, 2000). However, banks il
need reserves to meet interbank payments and to meet the public’s demand for currency.
Tota balance requirements (or required operationa balances) are the sum of required
reserve balances (i.e. total required reserves less vault cash) plus required clearing
ba ances (which is the amount contracted by the depository ingtitutions to cover interbank
payments and to offset charges for Reserve Bank services).

In formulating the daily demand for reserves over the maintenance period, Furfine
(2000) highlights the role of intertempord substitution over the maintenance period
where the expectation of the next day’ s federd funds rate affects the demand for Fed
balancestoday. Hamilton (1996) notes that this effect does not have to be full arbitrage,
(i.e. today’ s funds rate moves one-to-one with expectations of tomorrow’ s rate) due to
frictions that exigt in the funds market such as transactions costs and limits on borrowing.
In addition to these factors, changesin carryover positions also affect the banking
system’ s ahility to subgtitute reserve holdings from one maintenance period to the next
(see Clouse and Dow (2000), Bartolini, Bertola, and Prati (2000) for more elaborate
discussions on reserve management and the funds market).

In order to andyze how expectations of atarget change influence reserve demand,

we investigate the maintenance period in three stages.  the period before a target change,

! Carryover provisions allow banks to apply some of the excess reserves maintained in the current
mai ntenance period to meet reserve requirements in the subsequent period.



the day of atarget change, and the period after atarget change. For the purposes of this
paper, we restrict our attention to changes in the expected funds rate that arise from
anticipated policy moves, and assumethat dl other daily factors which influence
tomorrow’ s expected funds rate remain congtant. While thisis admittedly aredrictive
assumption, it dlows us to invetigate the implications of an anticipated target change
without influencing the quditative nature of the discusson sgnificantly, and without
getting into a rather complicated discussion about the daily determinants of the funds
rate.

Accordingly, for atarget change that takes place on day t of the maintenance

period, the demand for reserves can be expressed as.

Rt-j:CI'aft-j'g[ft-j'Et-j(ft)], 1£j<t (1_1)
Rt:q'aft'g(ft'rt) (1'2)
R(+j =g -a ft+j -0 [ft+j - Et+j(ft+j+1)]1 1£ J <1l4-t (1-3)

whereq,a,g>0. R_;, R,and R,; describe the demand for reserves prior to atarget
change, on the day of atarget change, and after atarget change respectively. f, isthe

effectivefundsrate and r, isthefederd fundsratetarget. E, isthe expectations operator
with information avallable up to day t.

0 measures the sze of intertempora substitution proportiona to the gap between
today’ s effective funds rate and tomorrow’ s expected rate. Consequently, if g =1, then
there is perfect intertempora subdtitution in response to anticipations, if g =0, thereis
no intertempora subgtitution in response to anticipations, and when 0 <g <1, thereis
partid intertempord substitution in response to anticipations. Both Furfine (2000) and
Taylor (2001) indicate that g is closeto but lessthan 1, due to down-weighting of the

next day’s interest rate.

Based on these functionda specifications for reserve demand, the changein
demand from any period prior to an announcement to the day of the announcement can
be computed as the difference between (1-2) and (1-1):



DR=R - R.;=-@+g)(f- f_))+gl(r - & ;(f)]

Df Unanticipaed Change

Here, the firgt term captures the movement aong the downward doping demand
curve due to daily interest rate fluctuations, whereas the second term captures the shiftsin
the demand schedule due to unanticipated policy changes.

Inasmilar way, the change in demand from the day of the announcement to the
period after the announcement can be computed as [(1-3)-(1-2)]:

DR=R, - R =-(@+g)(f, - f)+g[f., - E.;(f...)]

Df =0

Notice that in the period following a target change, there are no arbitrage
opportunities arising from expected target changessince f,,; =B, (., .) =1 ;-
Consequently, the third term in (1- 3) drops out, indicating that the demand curve shifts
back to itslevd at the beginning of the maintenance period, once the target change is
announced and al arbitrage opportunities are exploited.

Intuitively, if the market expects atarget change (say araise) to take place on day
t of the maintenance period, demand for reserves rises prior to the target change, and
declines after the target change. Thisis Smply because it is more profitable for banksto
meet thelr reserve requirements when the opportunity cost of holding reserves (i.e.
overnight rate) is chegper. In the framework of equation (1-1), demand for reserves
increasesby g[f,_; - E_;(f,)] whichprevalsuntil day t. Depending on the degreeto
which the Trading Desk accommodates demand (which will be discussed in the next
section), the supply of reserves increases proportionaly to demand.

When the Fed announces the new target level on day t, the effective rate may not
immediately increase to the new target due to the timing of open market operations? The
gap between the effective rate and the new target rate creates additiond arbitrage
opportunities, which motivate banks to adjust the demand for reserves further by an
amount that was unanticipated by the market. In particular, if the actua changein the

target is larger than what was anticipated prior to the announcement, i.e. r, > E,_, (f,) ,

2 The announcement is made at 2.15 EST whereas open market operations are conducted early in the day.
Therefore, the Desk can only enter the market on the following day to adjust reserve supply consistent with
the new target.



then the demand for reserves increases proportionaly to that surprisson day t, as
indicated in equation (1-2).

After the Fed raises its target, the demand for reserves declines in the remainder
of the maintenance period such that tota reserves held over the maintenance period meets
reserve requirements and any demand for excessreserves.  Thisimplies that the totdl
increase in reserve holdings, due to an anticipated rise in the target is cut back by exactly
the same amount in the remaining days of the maintenance period, asindicated in
equation (1-3).3

Supply of Reserves

The Trading Desk of the Federd Reserve Bank of New Y ork adjusts reserve
bal ances via open market operations. In doing so, the Desk followsthe FOMC's
directive and keeps the daily effective fundsrate a an average around the target. Taylor
(2001) moddls Trading Desk’ s operations as a reaction function thet relies on the
previous day’ s miss of the effective federd funds rate from the Desk’ s target rate, which
guides open market operations in the morning of the current day. Taylor's argument is
that effective implementation of monetary policy requires a credible commitment that the
Desk does its best to achieve the FOMC' s target rate and thereby stabilizes expectations
for the fundsrate. Orphanides (2001) agrees with Taylor's motivation but emphasizesa
“forward looking approach” to Desk operations. Based on the annua report of open
market operations prepared by the Markets Group at the Federal Reserve Bank of New
Y ork, Orphanides suggests that the Desk sets the reserve supply each morning o that the
effective rate is expected to be close to the target rate. Following Orphanides’ remarks,
we adopt the following reaction function in describing the Desk’ s behavior:

bh=h,+b[E (f)-r.], 1£t£14, b>0

where

b, isthe supply of Fed balances on day t,
f, isthe daly effective fundsrate on day t,

3 In this paper, we focus on the reserves market and the effects of policy expectations prior to and after a
policy change that takes place on day t. If the anticipated policy action doesnot materialize, demand for

reserves still shifts prior to the anticipated move, as specified in (1-1). However, because there is no

announcement on day t, demand for reserves declines by (1-3) in the remainder of the maintenance period

(etf jE£14)

10
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r . isthefederd funds rate target on day t.

Because the Trading Desk maintains the funds rate at the target level, one can
argue that the expected future funds rate in a given day is equd to the expected target rate
plus any forecasted deviations from the target that may exist due to inditutiona rigidities
and calendar effects (see Hamilton (1996)). Equation (2) recognizes that the Desk takes
account of anticipated variationsin daily demand and supply schedulesin the reserves
market and attempts to offset shocks that are expected to prevail that day.

According to equation (2), the Trading Desk makes the necessary reserve
adjusmentswith alag. Thisis because the Desk intervenes the market in the morning
before most of the day’ s trading takes place and before the effective daily rate is even
caculated. Taylor (2001) further notes that lagged reserve balances enter the reaction
function with a coefficient vaue equd to one, indicating thet it is the change in reserves
but not the level of reserves that responds to the deviation between the actud rate and the
target rate.

The drictness of interest rate smoothing thet is adopted by the Trading Desk is
captured by parameter b . Ceteris paribus, the Desk increases supply if the daily reteis
above the target rate (and vice versa), proportiond to thevalue of b , which goesup as
the degree of interest rate smoothing increases. In that respect, the parameter b reflects

the particular approach adopted by the manager, as a function of market conditions and
policy expectations.

Thetime-varying nature of the parameter b  can beillugtrated with the following
example: Suppose that the market anticipates arise in the target to take place later in the
maintenance period. Asaresult, the Trading Desk predicts the demand for reserves to
increase prior to the target change and decline afterwards. If the Desk adopts perfect
interest rate smoothing (i.e.b approachesits theoretical upper bound), it fully offsets
demand pressuresin order to maintain the existing target. Hence, reservesincrease by an
amount that is equd to therise in demand prior to the announcement, and decline after
the announcement, as the reserve need sharply declines (sSnce most banks have aready
met their requirements with cheagper reserves).  While perfect interest rate smoothing isa
theoreticaly plausible scenario, Orphanides (2001) notes that strictness in interest rate

11



smoacthing may generate afair anount of volaility in the volume of reservesin the days
surrounding atarget change. When the Desk is particularly concerned about generating
this type voldility in the reserves market, the mativation to smooth interest rates may
wesken, which reduces the vaue of b .

Market Equilibrium

After having established the functiond relationships in which expectations enter
the reserves market, our next step isto solve for the equilibrium interest rates and
investigate the sengitivity of interest rates to the various parametersin the mode by
comparative satics andysis. However, before we go into the dgebra, it is helpful to
discuss the properties of the equilibrium in agrgphicd framework.

Figure 1 provides agraphica illugtration of the reserves market. Without |oss of
generdity, we exclude borrowed reserves from our andyss, which is consstent with
increased avoidance of discount window borrowing in recent years (see Clouse (1994)).
This smplification leaves us with a vertical supply curve that corresponds to
nonborrowed reserves indastically supplied by the Trading Desk.

In order to illustrate the way policy expectations affect the traditiond liquidity
effect channd, we consder three scenarios. Thefirgt scenario (shown in the first column
in Table 1) describes the textbook liquidity effect channel. The second and the third
scenarios depict the role of expectationsin the reserves market.* The second scenario
illugtrates the case where the Desk is primarily concerned with maintaining the existing
target level and smooths out any deviations from the target by accommodating the
demand for reserves. In contrast, the third scenario considers the opposite case where the
Desk does not offset deviations from the existing target and adlows market rates to be
determined by anticipated target changes (i.e. b =0).

Suppose that at the beginning of the maintenance period, the reserves market isin
equilibium a E,, with thefundsrate target a r ,. Suppose further that the Fed aimsto

rasethetarget to aleve such asr ,,. Under thetraditiond liquidity effect theory, in
order to achieve this interest rate adjustment, the Desk decreases reserve supply by |AB|

4 Without loss of generality, we set the partial elasticity with respect to tomorrow’ sinterest rate equal to
one(i.e.g =1) aswe describe these scenarios.
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(from |OB| to |OA|). Thisisillustrated by a shift in the supply curve from § to S, which
moves the equilibrium point from E, to E;, dong the demand curve Do.

The next two scenarios investigate how the inclusion of expectations changes this
picture. Imaginethat a the beginning of the maintenance period the market formsits

expectations and anticipates arise in the target to take place on day t of the maintenance
period. Suppose further that the expected new target isequal to:E, ,(f,) = f . Basedon
our earlier discussion, the demand curve shiftsby - d f, , - E,_,(f,)] (from D, to D,),

which remains a that leve until day t. Recal from equation (2) that the Desk takes
account of anticipated variaions in demand and attempts to offset shocks thet are
expected to prevall in the reserves market. If the Fed amsto maintain interest rates a the

current target, the Desk’ s response to thisincrease in demand iSto ease reserve pressures
by increasing the supply of reservesfrom S, to S (which movesthe equilibrium from

E, to E,).> In contrag, if the Desk alows market interest rates to move with
expectations, the supply of reservesremainsa S, and the equilibrium interest rate rises
to the expected target leve (at E,) prior to apolicy move.

Under either scenario 11 or 11, the Fed does not have any incentive to counteract
demand on the day of the announcement, which brings the supply scheduleto aleve that
corresponds to the beginning of the period leve & S,. Meanwhile, following the

announcement, the demand curve shifts up proportiondly to the surprise component

(from D, to D, ), which movesthe equilibrium to E,.
After the announcement, demand shifts back to D, , where the Sze of the

leftwards shift is equa to the size of the rightwards shift that took place due to the
anticipated target change. The equilibrium settles a the new target levdl E,, where the

Desk decreases reserves congstent with the new target.

® Note that the “implied” equilibrium (E,) due to ademand shift occursat f ¢ aswe set g =1inthis

example. In general, theimplied equilibrium point will be less than (but close to) f °for values of g that

arelessthan one. Thisisdueto the limited adjustment rationale discussed in Taylor (2001) or Furfine
(2000). If the Desk forecasts the change in demand accurately and acts pre-emptively, the shift in supply
(from S to S;) occurs simultaneously as the demand shiftsfrom Dg to D;. Thus, the market equilibrium
shiftsfrom Eg to E;, without ever reaching the implied level at E,.
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The Anticipation Effect and Open Market Operations

The anticipation effect and the announcement effect can be described by
reviewing the interaction between interest rates and nonborrowed reserves prior to and
after atarget change. These changes are summarized in the last three rows of Table 1.
Under the traditiond liquidity effect channdl, expectations about target changes do not
enter the interest rate determination mechanism and most of the adjustment takes place
only after the target change. This corresponds to atightening in reserves by |[AB].

The anticipation effect builds upon market expectations prior to atarget change.
The anticipated target raise leads to an increase in demand, which puts upward pressure
on interest rates prior to the change. Depending on the degree to which the Trading Desk
offsets anticipated demand, the equilibrium interest rate gpproaches the new target rate
before the actud announcement occurs. If there is perfect interest rate smoothing,

nonborrowed reserves increases by [BC]| prior to the target change and interest rates

remain a the old target (r , ) until the day of announcement. If thereis no interest rate

smoothing, then interest rates approach the anticipated new target level ( f ©) prior to the
announcement.®
On the day of the announcement, demand increases further, setting the effective

rate equal to the new target level E,, where ahigher interest rate is achieved

(r.q > f°>r ) withnofurther tightening (R, = R_, =|OB |). Inthisframework, the
anticipation effect hasits full impact if the Fed does not accommodate demand changes
and dlowsinterest rates to adjust with expectations. Thisisthe third scenario where the
entire change in interest ratesis achieved by a change in demand. Naturdly, the third
scenario cannot be feasible in a* repeated game” manner once the banking system
incorporates the Desk’ s behavior in formulating their expectations. In other words, the
demand for reserves would not increase prior to an anticipated target raise if the banking
system redizes that the Trading Desk does not provide more funds at the cheaper rate
prior to the forthcoming policy tightening. Nevertheess the dternative scenarios
described in this section are dill hdpful in highlighting the following stylized facts

® Notethat asg approachesone, f, approaches f ©.
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i) The volume of open market operations that are needed to maintain an existing
target prior to atarget change goes up with the anticipation effect channel
(relative to the traditiond liquidity effect channd), if the Desk choosesto
counteract anticipated demand.

i) The volume of open market operations that are needed to enforce a target
change fallowing the announcement are identical (-|JAC|) under both the
liquidity effect channd and the announcement effect channels.

i) Ceteris paribus, the anticipation effect (i.e. interest rate adjustments prior to
the actual announcement) is stronger if the Desk does not counteract demand
changes and dlows the market rates to adjust with expectations (scenario
three).

iv) Ceteris paribus, an improvement in the accuracy of forecastsimplies that the
shift in demand on the day of the announcement (due to apolicy surprise) is
andler (i.e. f° approachesr ,,, with animprovement in expectaions), so
long asthereis not perfect interest rate smoothing. In other words, interest
rate adjusments after the announcement get smaller with improvementsin
policy forecads.

Formation of Expectations

In order to congtruct the functiona specification for the expected funds rate (and
hence to solve for the equilibrium interest rate), consder a smple graph of the reserves
market such asthe oneilludrated in Figure 2. Assume that the equilibrium point E, is
congtructed prior to the first day of the maintenance period. That is, on day 0 the market
isin equilibrium a point E, , which is defined by the demand curve D, and the supply
curve S,. Following equations (1) and (2), thisinitid equilibrium point correspondsto a

level of nonborrowed reserves given by b, and the effective fundsrate givenby f,. The

dope of the demand curveisequd to , consstent with equation (1). Now, let's

a +
assumethat as of timei =0, the market anticipates a target raise to take place on day t,

suchthet E,(f,) = f ©, wherethe size of the anticipated target change is exogenoudy
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determined as. (antiD),_,." According to equation (1-1) this leads to arightwards shift in
the demand scheduleby g (anti D) consistent with the speculative demand for reserves.
Depending on the accuracy of the Fed' s forecast of this demand shift fromD,, to D,, the
Desk accommodates reserve supply on day 1, which increases nonborrowed reserves
from b, to b,. Equilibrium occursat point E,, which is determined a the intersection of
D, and S;, where the equilibrium funds rate occurs at f,.2

The above scenario can be used as a basis for the construction of expectationsin a
graightforward manner. In particular, we can express the dope of the demand curve as.

1 _IAE|__ |AE]

Sope=
a+g |AB| |EB]|-|EA]

1 _ f, - f,
a+g g(antiD)- (b, - b,)

__1 D (b -
b f,- fo—a+g[g(ant|D) (b, - by)]

1 . 3
P fi=f+ [g(an“ D)- (b, - bo)] ©
a+g
In arationa expectations framework, the expected fundsrate is equd to the
mathematical expectation of (3)’,
©)

E(f,) = f, +—% (anti D) - ——[ E, (b,)- b,)]
a+g a+g

Furthermore, from (2),
b1 =bo +b[Eo(f1)' ro]

" Thetime subscript in (@nti D). _,, refers to the day on which expectations of the new target are formed.

In this example, expectations are formed prior to the first day of the maintenance period (i.e. day 0).
Consequently, we can express this term as the difference between the forecasted target and the existing

target onday 0: (antiD),_, = f ®- r ,. Wedrop the time subscript later in the text, in order to provide

notational simplicity. Unlessit isindicated otherwise, expectations are assumed to be formed prior to the
first day of the maintenance period.

8 Figure 2 will be revisited later in the text, when anticipated and unanticipated target changes are discussed
in more detail. We will leave this discussion for section 3.2, in order to keep our focus on the formation of
expectationsin this section.
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P E,(b)=b,+b[E,(f,)-r,] (Bythelaw of iterative expectations)

Therefore,
Eo(@) - by =b[Ey(f,)- 1] 4)
Subdtituting (4) into (3) provides the reduced form solution for the expected funds rate:

& a+g o 0
E,(f — ti D
) g §a+b (an' ) é b+9mr
Or more generdly,

_@atg O e b ¢ ©)
()= e e g @D R i<

3.1 Equilibrium Interest Rate prior to a Target Change

Equilibrium interest rate prior to atarget change can be derived by setting (1-1) =
(2) and substituting (5) for the expected fundsrate. The resulting expression for the
fundsrateis given by (6):

f :Fg(q -by)- 2gra)h 9 bl § :(ant|D)I ) 9° O evison +Z@+ta)p o U (6)
é

& rprgs %a+b §+b+gz(rev's'°°‘ §a+b+gp o

2 a+b+g

"i<t,whee p - <72 "Y
(@+b)@ +9)¢

0
2

Note that we define” (revision),” asthe adjustment in the size of the expected

target changeonday i. In particular, (anti D), = (anti D),_, + (revision),

Compar ative Satics based on Equation (6)

In this section, we derive comparative statics based on equation (6) and
investigete the properties of market equilibrium prior to apolicy move. Testable
implications derived from this exercise provide the base materid for the empirica
andysisin section 5. In particular, first derivatives (i.e. 1,2, and 3) present direct testable
implications of the anticipation effect while the second derivatives (i.e. 1.1. through 3.3)
present dternative theoretical circumstances under which the anticipation effect is
expected to be stronger (or weaker).
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Ceteris paribus changesin the target rate
lead to subsequent changesin the funds
rate in the same direction.

Asthe tendency to smooth interest rates
increases, co-movements between today’ s
effective rate and the existing target rate
strengthens.

Ceteris paribus an expansion in
yesterday’ s reserve supply leadsto a
declineintoday’s effective rate.

A higher partial interest rate elasticity*
with respect to today’ s rate enhances the
responsiveness of interest rates to open
market operations.

*The elasticity can be computed from
equation (1) as:

Ceteris paribus, the larger are the revisions
in the expected target change, the higher is
the consequent adjustmentsin the funds
rate.

Asthe degree of interest rate smoothing
increases, movementsin today’s effective
rate in the direction of revised expected
target weaken.

Asthe partial interest elasticity with
respect to tomorrow’ s expected rate (i.e.
the tendency to exploit arbitrage
opportunities over the maintenance period)
improves, co-movements between today’s
effective rate and revisions in policy
expectations strengthens.

Asthe partial interest elasticity with
respect to today’ s rate increases, co-
movement between today’ s effective rate
and revised target expectations
deteriorates. In other words, keeping the
size of arbitrage adjustments
(i.e. the size of rightward demand shift)
constant, as the demand curve flattens,
changesin equilibrium interest rate
diminishes (in the extreme case of
(continued)



horizontal demand, anincreasein the
expected target rate leads to arightwards
shift in the demand curve, which moves
each point proportionally to theright,
leaving the equilibrium interest rate intact).

3.2 Equilibrium Interest Rate on the Day of Target Change

Equilibrium interest rate on the day of atarget changeis derived inasmilar
manner by setting (1-2)=(2) and subgtituting (5) for the expected funds rate.

Going back to Figure 2, theterm (f, - r,) inequation (1-2) can be expressed in
an equivaent matter as.
ro-fo=r-fe+ fe-f2 + f2-f (7)

Unantidipaed D Partial Adjusiment  Interest RaveSmooting
where f? refersto the equilibrium interest rate that would occur if the Desk did not
counteract anticipated demand.

Equation (7) points out that on the day of the target change, the gap between the
effective funds rate and the new target rate can sem from three reasons:. (i) forecast
errors regarding the size of the target change, i.e. the “ unanticipated component”, (ii) the
market’ s relative potentia to exploit arbitrage opportunities (the Sze of thisterm
increases with transaction costs and high penalties associated with overnight overdrafts)
and (iii) the gap arising from the Desk’ s efforts to maintain the effective rate at the
exiging target levd, i.e. “interest rate smoothing.” Note that the third term drops under
the extreme case of no interest rate smoothing.

Aswe subdtitute (7) in (1-2) and set (1-2)=(2), we get the following expression
for the funds rate on the day of atarget change:

_1¢é = a«g+a)po. @ by o aa +g)b ©
ft—ag(q b.,) ga_'_b_i_ggft-l ga+b+g:5g(antlD"l)+ga+b+g§r”

u (8)
+g (Unanticipaed D) +g (Partial Adjustment)+g(Interest Rate Smoothing)H

Next, we investigate the andytica properties of the equilibrium funds rate via
comparative gatic anayss.
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Comparative Statics based on Equation (8)

Partial Derivative

Economic I ntuition

4.1

4.2

6.1

1,
T(Unanticipated D),

:g>0
a

f® M 9.1,
ﬂgg‘ﬂ(UnanticipatedD)tE a

l% ﬂft 9: .9 <0
fa g'ﬂ(Unanticipated D),y a’

Trft :g >0
fi(Interest Smooting) a

1H:t o bg < 0

f(antiD), , “a+b +g

e ff. o g@+9)
o §T(@ntiD), 5 (@+b+g)

3.3. Equilibrium Level of Reserves

<0

Ceteris paribus thelarger isthe
unanticipated target change, the larger are the
adjustmentsin the effective fundsrate on the
day of target change.

Asthe partial interest elasticity with respect
to tomorrow’ s rate improves, co-movement
between the effective rate and unanticipated
target changes strengthens since the market
acts more aggressively to exploit arbitrage
opportunities.

Asthe partial interest elasticity with respect
to today’ s rate increases, co-movement
between today’ s effective rate and
unanticipated target changes goes down.

Ceteris paribus thelarger is the gap between
the anticipated target rate and the effective
funds rate prior to a change, the larger isthe
interest rate adjustment on the day of
announcement.

Ceteris paribus thelarger isthe anticipated
target change prior to the announcement, the
smaller isthe adjustment in the effective
funds rate on the day of target change.

Asinterest rate smoothing increases, the
negative relationship between the anticipated
target changes prior to an announcement and
adjustments in the effective rate on the day of
announcement weakens. Thisis because less
interest rate adjustments take place in
response to anticipations under stricter
smoothing regimes.

The equilibrium level of reserves prior to atarget change can be derived by firgt

substituting (6) into (5) to obtain the expected equilibrium interest rate: E_,(f.F). This

step provides us with an expression that is a function of lagged reserves, the lagged funds
rate, the anticipated target change, and the exigting target rate. We then substitute
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E_,(fF) into (2) to obtain the equilibrium level of reserves prior to atarget change.’ The
equilibrium level of reserves on the day of atarget change (and after the target change)
are obtained in asmilar manner. At thispoint, it is essentid to recal the time-varying
nature of parameter b , which goes down on the day of announcement as the mativation

to counteract anticipated demand diminishes. Inthelimit b approaches zero, as h°

approaches b ;.

4 Constructing Market Expectations: A Methodology based on Federal Funds
Futures Contracts (Kuttner (2001))

In order to carry out an empirica investigation of the anticipation effect, we need
ameasure of expectations of Fed policy actions. Kuttner (2001) describes a convenient
way to compute an estimate of the policy surprise based on the price of federa funds
futures contracts. Here, the key ideaisthat the spot rate for federa funds futures contract
on aparticular day t reflects the expected average funds rate for that month, conditional
on the information prevailing up to that date’® Based on this fact, and knowing that the
effective funds rate as amonthly averageis very close to target rate (typicaly within a
few basis points), the spot-month futures rate on any day k prior to atarget change can be
expressed as.

[(N," 1 )+ (N,” E(r)] (11)
N

Soot Ratg, =

where N, isthe number of days before atarget change, N, isthe number of days after a
target change, and N = N, + N, isthetotal number of daysin agiven month.

Assuming that the target change occurson day t |, the spot rate on the day of
target change is given by:

S O LCNLD (12

° Algebraic expressions for the equilibrium level of reserves and the expected funds rate are available from
the author upon request.

10 Naturally, this measure presumes that market participants are aware of the target change. If the market
partici pants were unaware that the target has changed, expectations would not necessarily reflect the
changesin the policy instrument. Empirical evidence suggests that the market was aware of interest rate
targeting policies as early as 1989, which isthe starting year of our sample period (see e.g. Demiralp and
Jorda (2001), Poole, Rasche and Thornton (2001)).
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Consequently, as we compute the difference between the spot rates prior to and
after the target changei.e. (12)-(11), we get the policy surprise as of day k:'*
Spot Rate - Soot Rate, = F [r.- E.(r))] (13)

Unanticipaedtarget changeasof dayk

eNg
Specification (13) is used to compute the policy surprise on any day Kk prior to a
target change (i.e. k <t ), except for two cases.

1. Kuttner (2001) argues that the market funds rate does not change until the day
after atarget change. Consequently, if the target change occurs on the last day of
month, it would have no effect on that month’s spot rate. In this case, the
difference in one-month forward rates gives us the policy surprise since the one-
month rate reflects the expected average funds rate for the next month:*2
(One- MonthRate), - (One- MonthRate), = F [r,- E.(r)]

[ ———
Unanticipaed PolicyChangeasof dayk

=0,
eNg

2. If thenumber of daysin the forecast horizon is equd to (or greater than) the day

where F

of the month in which the target changes, we need to use the one-month forward
rate from the previous month to assess market’ s expectations on day k. For
ingance, if we wish to compute the unanticipated policy change five days prior to
atarget change and if the target change occurs on the second day of the month,
we need to look at the one-month forward rate on day k=N-3 of the previous
month, and the spot rate on day 2 of the current month to compute the
unanticipated policy change. That is:

1 Asitisnoted by Kuttner (2001), this equation is only approximately correct sinceit does not account for
the small change in the term premium on the day of the policy action, or the amount by which the effective
fundsrate deviates from the target on the day of the policy action, and the revisionsin the expectation of
futuretargeting errors. However, these effects are expected to be small, as also indicated by Lange, Sack,
and Whitesell (2001).

12 Admittedly, the assumption that the funds rate does not change on the day of atarget announcement is
inaccurate in an erawhere the anticipation effect isdominant. However, the funds rate does not completely
reach the new target on the announcement day either, for the reasons that are discussed earlier in section 3.
Nevertheless, because the loss of information by relying on the one-month rate isrelatively small (and
proposing an alternative methodol ogy that addresses these concernsis beyond the scope of this paper), we
adopt Kuttner’'s methodology for end-of-month adjustments.
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(Spot Rate), - (One- MonthRate), =F [ry- Ec(rol

Unanticipted PolicyChangeasof dayk

whee F = N,
N

The methodology that we describe in this section alows us to estimate
expectations of policy changesk days prior to atarget change, which generdizes
Kuttner's method of computing anticipated policy actions on the day before the target
change.®® This generdization provides us with an essentid tool in testing the anticipation
effect, aswe can investigate how the level of anticipated changes aswell astherevisions
in anticipated policy influence financid markets prior to an announcement (or
dternatively, prior to the complementary open market operations take place). Without
this distinction, one may be unable to find an empirical relationship between changesin
the funds rate and anticipated policy movesif interest rates only respond to revisonsin
expectations. Thiswould be an especidly vaid argument if anticipated changes are
incorporated into interest rates weeks in advance of an expected policy move.

In the remainder of this paper we present an empirica investigation of the
anticipation and the announcement effects. In order to get a sense of trangparency and
anticipated policy actionsin a historical perspective, wefirst andyze the time series
behavior of policy surprises prior to and after February 1994. Our findings indicate that
the unanticipated component of target changes decreased sgnificantly in the post-1994
period, consistent with the generd trend toward increased transparency. Next, we
investigate whether improvementsin the market’ s readings of future policy moves are
reflected in interest rate adjustments. Throughout the entire sample period, thereis
strong evidence of interest rate adjustments prior to an anticipated policy move.
However, very few adjustments take place after the announcement in the post-1994
period, as policy surprises declined significantly, providing strong evidence of the
anticipation effect replacing the announcement effect. Congstent with this finding, the
timing of open market operations have aso been delayed until the second week following
the target change. This s because the Trading Desk has the opportunity to wait for the

13 Following K uttner (2001), we adjust for two timing mismatches (12/18/1998 and 10/15/1998) where the
target change took place after the futures market had closed. In order to deal with these occurrences, we
treat the data asif the target change took place on the next day.
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market to adjust with new information, before it aters reserve pressures consstent with
the new target.
5 Empirical Analysis

Historical Behavior of Policy Surprises

Our first exerciseisto investigate how well the policy actions were anticipated
prior to atarget change. To that end, we first compute the unanticipated policy surprises
on the day before atarget change. Our sample covers the period from May 17, 1989
through September 5, 2001.

A priori, we expect the public’' s readings of Fed actions to improve sgnificantly
in the post-1994 period, consistent with the enhancements in transparency. Table 2
provides the descriptive statistics for unanticipated target changes. The sampleis broken
into two time periods, prior to and after February 1994. Each time period is further
separated according to the direction of the policy action. The period prior to February 4,
1994 consists of 25 target easings. The period after February 1994 contains 14 policy
tightenings and 13 policy easings. Aswe compare the sample means for these periods,
we observe that unanticipated policy actions decreased significantly on average in the
later sub-sample. In particular, while we rgject the hypothes's of zero mean for the
period before 1994, sample means are not significantly different than zero for the later
sub-samples. Furthermore, the results from the Q-tests up to three lags suggest that
policy surprises appear to be a Gaussian white noise process in the post-1994 period,
whereas we rgect that hypothesis for the pre-1994 sample.

Our next god isto investigate the “ evolutionary process’ in the formation of
expectations in the days leading to atarget change. Intuitively, we would expect the
unanticipated component to decline gradualy, as the market continuoudy updates its
expectations with incoming data. To that end, we compute the anticipated and
unanticipated target changes up to eleven days prior to atarget change. Figure 3 presents
our estimates for sample averages.  The horizontd axis shows the forecast horizon. The
first observation sartsfrom —11, which reads as“day t-11 prior to atarget change that
takesplaceon day t.” Smilarly, thelast observation (-1) reads as“day t-1 prior to a
target change that takes place on day t.” Not surprisngly, the unanticipated component
declinesin a step-wise fashion in the period before 1994. While this overdl patternis
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dso vdid for the post-1994 period, the margind step Szes are rather smal. Thisis
because the market is able to forecast the size of atarget change more accurately and far
ealier in this period, where additiond information on each successive day israther small
(see Lange, Sack, Whitesell (2001) or Poole, Rasche, Thornton (2001) for analyses on
how far in advance the market knew a policy action would be taken).

In order to provide a more exhaustive exploration of the time series properties of
improvements in expectations, we look into the relationship between the unanticipated
policy surprises and atime trend. Because there is not an obvious choice for the forecast
horizon, we pick the end points and the middle point from the range of estimates that we
have computed in Figure 3. Next, we regress the unanticipated policy surprise asaréio
of the actua target change onto a constant, atime trend (with an interactive dummy for
the post-1994 period) and adummy for inter-meeting policy changes for the post-1994
period.** Because we soldy focus on the days around target changes, the dependent
variableis never zero and we can estimate this specification with ordinary least squares,
as specified in equation (14):

UnantiD, (14)

=a +Db, (Trend” DUmMMYypost-1994) + b, (DUMMYintermeeting Change) + U,
t

Equation (14) is estimated for the non-negative vaues of the dependent variable,
which excludes forecast errors due to over-prediction. Thisway, we can interpret the
lower values of the dependent variable as improvementsin the accuracy of forecasts (or
declinesin the forecast error). |If the public's assessments of the policy actions have
indeed improved over time, then policy surprises should diminish in due course and
display anegative rdationship with atimetrend. Table 3 exhibits the regresson results.
The sample period includes atotd of 52 target changes. The sample szefor each
equation indicates the number of available observations, after taking out those

4 The “inter-meeting” dummy tracks target changes that took place between the regularly scheduled
FOMC meetings. Theoretically, while the Fed could still “surprise” the market by intervening at
“unexpected times” in the period prior t01994, target changes were not as regularly scheduled around the
FOMC meetings and it would be less trivial to determine when a*“ surprise action” took place. For that
reason, we only have an inter-meeting dummy for the post-1994 period when the Federal Reserve started
its practice of announcing target changes immediately after the FOM C meetings.
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observations where the predicted policy move was larger (in absolute value) than the size
of the actua target change. Notice that the forecast error due to over-prediction increases
over time, indicated by the gradua decline in the sample size as we approach the day of
policy action. The sgnificant negetive coefficients associated with the trend variable
provide evidence that policy surprises declined sharply through time in the post-1994
period. In other words, the public’ s readings of the Fed's policy actions improved
dradticdly in the post-1994 period, which is reflected in expectations as early asten days
prior to atarget change. Meanwhile, if the economic and financid conditions change
rapidly, and the right policy move involves taking unexpected action, policy makers can
do so through an inter-meeting announcement, since the unanticipated target change
ggnificantly increases whenever there is an inter-meeting move,

Response of the Funds Rate to Expected Policy Changes

After documenting evidence of improved policy expectationsin ahistorical
perspective, our next god isto find out whether this structura change in expectationsis
reflected in the funds rate prior to a policy announcement. To that end, we regress
changes in the funds rate onto anticipated policy actions and revisonsin anticipated
actions. In order to control for interest rate fluctuations that may arise dueto changesin
bal ance requirements, we add the volume of required operating balances (i.e. the sum of
required reserves and required clearing balances) into the regression equation.

In order to capture the week of the maintenance period effects, we aso add a
dummy variable which controls for target changes that take place within the first week of
the maintenance period. Everything ese remaining the same, if interest rate changes
arise from the mativation to exploit arbitrage opportunities, then the size of adjusments
should be larger when the target change occurs earlier in the maintenance period. Thisis
because the prospects for intertemporal substitution improve when there are more days
until the end of the maintenance period, following the policy action.*®> Meanwhile, banks
have a generd preference for holding higher excess reserves late in the period to avoid
end- of-maintenance- period fluctuations. This incentive puts an upward pressure on
reserve demand late in the maintenance period, independent of any anticipated policy
move. Together, these two factors reinforce each other following atarget cut, and

15| would like to thank Vincent Reinhart for bringing this point into my attention.
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generate a net increase in demand in the second week of the maintenance period.
However, they move in opposite directions following a policy tightening.
This set of independent variables |eads to the following regresson equation:
FFR-FFR¢i=a +Db,(antiD), + b,(revisons), + b, 5081. +b,Dvp+e, (13)
j=k-i
where
FFR; isthefederd fundsrate on day k of the maintenance period,
OB is the volume of operating balances on day k of the maintenance period,
and Dyp isthe dummy varigble that is equa to one for the first week of the maintenance
period.

Equation (15) is estimated for three different time frames, usng business day
data. Firgt, welook at the five-day change covering dayst- 11 through t-6 prior to atarget
change. Thisperiod isindicated as“B-10" (ten days before) in the regression reaultsin
Table4. Next, welook at the five-day change covering dayst-6 through t-2 prior to a
target change, indicated as“B-5" (five days before). Findly we look at the one-day
change in the funds rate on the day before the actud change takes place, covering dayst-
2through t-1.

Table 4 highlights that none of the sample periods display any adjusmentsin the
ten-day period prior to atarget change. This could arise from limited intertempora
substitution opportunities across maintenance periods due to restrictionsinvolved in
carryover alowances*® Alternatively, it could reflect firmer Desk behavior since worries
agang drict interest rate smoothing (due to ingtability generated by the funds rate
fluctuations right before and after atarget change) are not quite applicable in the ten-day
period before a change.

In the period prior to February 1994, the funds rate adjusted to revisonsin
expectationsin the five days prior to an anticipated policy action, where the magnitude of
the adjustment is very closeto its theoreticd vaue of one (b, =1.26). Thisresultis
congstent with Orphanides s remark that the Desk may relieve its interest rate smoothing
policy right before atarget change in order to prevent larger fluctuations after the

16 Certain rules define and limit the carryover privilege. The maximum allowable carryover is defined as
the greater of either an amount ($50,000) or a percentage (four-percent) of the total requirement less the
clearing balance alowance, if applicable.
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announcement. In other words, the Desk dlows the funds rate to decline with

anticipation prior to apolicy easing, rather than “leaning againg thewind.” Similar
adjustments are observed in the period after 1994. The funds rate adjusts within the week
before a palicy tightening, proportiondly to the leve of anticipated policy change

(b, =1.10). Further adjustments take place on the day before the announcement

(b, =0.96). While both of these samples exhibit interest rate adjustments in the five-day

period prior to an anticipated policy move, the adjustments are not sengtive to whether
the policy action takes place in the first or the second week of the maintenance period.
Thisimplies that banks rely on reserve adjustments as well as carryover transfers across
maintenance periods interchangeably, in response to an anticipated policy action in the
next week.

For the anticipated target easings, the decline in the funds rate on the day before a
policy action becomes more noticesble as the Sze of revisons goesdown. Thisisan
interegting result in the sense that more than haf of this sub-sample coversthe easing
cyclein 2001, a period when the market’ s ability to predict forthcoming policy moves
improved dramaticdly. Inthisera market rates incorporate future policy actionsfar in
advance (see e.g. Lange, Sack and Whitesdll (2001), Poole, Rasche and Thornton (2001))
and the funds rate declines sgnificantly on the day before awiddy anticipated policy cut.
The greater the market confidence about the size of the anticipated policy action (i.e. the
less negative the revisons in anticipated change), the larger isthe Sze of the declinein
the funds rate on the day before the policy move.

Different than the other sub-samples, the funds rate does not adjust with
expectations in the week prior to an anticipated policy easing, even though the market
confidence about the accuracy of expectations improved markedly in recent years. The
likely factors that might contribute to this type of behavior are twofold: If it is a demand-
driven behavior, it could reflect the reserve managers  reluctance to reduce reserve
holdingsin the week prior to awell anticipated policy easing, in order to avoid potentia
overdraftsin the presence of low reserve requirements. If it is asupply-driven behavior,
however, it could reflect an increased drictness on the Desk’ s Sde in maintaining the
fundsrate a the current target. Alternaivdy, it could be a mixture of both factors.
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If the target cut occurs within the first week of the maintenance period, depository
ingtitutions have awider window to move their reserve ba ances across the maintenance
period. Ceteris paribus, thiswould indicate larger interest rate adjustments cons stent
with improved arbitrage opportunities. The postive Sgn associated with the maintenance
period dummy for anticipated target cuts indicates that the funds rate declines less on the
day before the anticipated easing, if the policy action occursin thefirst hdf of the
maintenance period. This result could arise from lack of variation in asmal sample, as
there are only four policy easings that took place within the first week of the maintenance
period (out of 12 policy easings sSince February 1994). Alterndaively, it could arise from
the reluctance of reserve managers in reducing reserve holdings in the first week of the
maintenance period, for the reasons discussed in the previous paragraph. If thisisthe
case, then demand would decline less prior to atarget cut when the policy easing occurs
in the first week of the maintenance period. An dternative factor could be rdated to
banks preference for holding higher excess reserves late in the maintenance period. If
the Desk pursues a gtricter policy within the first week of the maintenance period, but
follows amore lenient gpproach in the second week to avoid end-of- maintenance-period
fluctuations, demand shifts would be offset more aggressvey within the first week, and
hence the funds rate would decline less prior to an anticipated easing.

Open Market Operations After a Target Change

The anticipation effect theory indicates that the Trading Desk adjusis reserve
pressures promptly after atarget change so that the credibility of the policy
announcement iswell established. While the magnitude of necessary reserve adjustments
is the same under the traditiond liquidity effect and the anticipation effect channds, the
timing of these operations may differ. Theliquidity effect theory necessitates an
immediate action by the Trading Desk, since open market operations are the only way to
inform the market about the new target leve. In contrast, under the anticipation effect
the Trading Desk does not need to act immediately, since the market is dready informed
about the new target leve, following the policy announcement. More specificdly, the
Desk can postpone its action until the demand for reserves returnsto itsinitid level (i.e.

from D, to D, in Fgure 1).
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In order to provide an empirica anadysis of open market operations after atarget
change, we estimate equation (16):

m m m
Dr,=a +b,q (Easing Operations); + b, Q (Draining Operations); + b,a OB, +e,
j=t j=t j=t (16)

In the above specification, Easing Operations are open market purchases of bonds
and Treasury securities whereas Draining Operations modtly indicate open market sales.
Based on the duration of each transaction, open market data can be clasdfied as
permanent, temporary, and overnight operations, which can then be grouped according to
whether the operation injects or drains liqudity. For the purposes of eguation (16), we
define Easing Operations as the sum of overnight repurchase agreements, term
repurchase agreements, and domestic outright purchases of Treasury hills and coupon
securities, which dl add to reserves. Draining Operations are defined as the sum of
overnight matched sde purchase agreements, term matched sde purchase agreements,
and domestic outright sdles of Treasury bills and coupon securities (see Feinman (1993)
or Edwards (1997) for a detailed discussion of dfferent types of open market operations).
Following Demirdp and Jorda (2000), we dso include mauring term repurchase
agreements tha spill over multiple maintenance periods in this category because these
operations have a draining effect on reserves at ther expiraion. The data is further
adjusted to obtain the reserve impacts of each transaction, following the transformation
technique described by Feinman (1993). We exclude operations based on foreign assets
since the Desk does not use foreign securities for domestic operations.

Equation (16) dlows us to measure the relationship between target changes and
open market operations, after controlling for any reserve adjustments that are induced by
fluctuations in reserve requirements. Notice that both easing and draining operations can
be used to ater reserve pressures following atarget change. In particular, while open
market purchases are the direct means to ease reserve pressures in the market, the Desk
can dso provide the same “easing effect” indirectly, by reducing the Sze of sde
operations to reinforce atarget cut. In order to control for these aternatives, we include
both types of operations in the specification. Similar to the previous specification, we
edimate equation (16) at different timeintervals. on the day of atarget change (day t),

30



the day after the target change (day t +1), five-day period from day t +1 throught +6, and
the five-day period from day t +6 through t +10.

Table 5 presents the estimation results from this exercise.” In the period before
1994, ggnificant adjustments in open market purchases were made immediately
following the target change. In particular, in order to achieve, say, a 25 basis points
decrease in the target, the Desk increased maintenance period average level of reserves

0.25

0a- $6.25 hillion on the day of policy easing.*® Supplementary operations (adding

by

to period-average level of reserves about % = $1.25 hillion) were needed within the

first week following atarget change. Insgnificant coefficients for the rest of thetime
framesindicate that the Desk enforced the bulk of the necessary reserve adjustments on
the first day.

In contrast, when we look at the policy tightenings in the post-1994 period, we
note that open market operations were not significant until the ten-day period following
the target change. Clearly, the Desk dlows market rates to adjust with the announcement
in the week following the policy action in this period. In the second week, the Desk
relies on both types of operationsto drain reserves. Specificaly, in order to provide, say,
a 25 basis pointsrise in interest rates, the Desk sells securities that drains period-average

leve of reservesby % =$6.25 hillion, and reduces purchases that drain period-average

reserves by %: $5hillion. Reiance on this second tool is especidly important in the

post- 1994 period because the Desk has developed atendency to placeitself in a position
of needing to add reserves on atemporary bass. Thisis because the Desk does not want
to drain reserves during periods where low operating balances might lead to late day
firmness in the money market and also because there has been an increasing demand for
currency over ahigtorical time frame (see e.g. Cohen (1997), Hilton (1999)). The results
for post-1994 policy easings further reinforce these findings where the Desk reduces

17 Open market operations are expressed in millions of dollars.
18 Note that a$6.25 billion increase in reserves is equivalent to an overnight purchase of $6.25°  14=$87.5

billion, conducted on aMonday (or any other weekday other than Friday).
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draining operations dragticaly within the two weeks following atarget cut. Our results
aso indicate that required operating baances increase sgnificantly in the five-day period
following atarget cut in the post- 1994 period. In particular, afull percentage point
decrease in the federd funds rate target is associated with a $2.93 billion increase in
operating baances. Thismay arise from anincreasein liquid deposits due to adeclinein
the opportunity cost of holding money in the presence of lower interest rates.

Term Sructure prior to a Target Change

In the remainder of this paper, we analyze how the rest of the term rates react to
target changes prior to and following apolicy move. To that end, we first investigate the
response of term rates to anticipated policy actions prior to a policy move. Equation (17)
is esimated for awide maturity of Treasury securities: 3-month, 6-month Treasury bills,
2-year, 3-year, 5-year, 7-year, and 10-year Treasury notes, and 30-year Treasury bonds:

TR-TR«i=a +b,(antiD), + b, (revisions), +e, , k<t 17)

Here, TR denotesthe relevant rate on the Treasury security on day k, where k<t
(i.e. prior to atarget change that takes place on day t), obtained from the Federal Reserve
H.15 rdlease.

Table 6 presents the regression results. The results display an overal coherence
in the behavior of the funds market and the rest of the financid markets. Recdl from
Table 4 that in the period prior to 1994, the funds rate adjusted to revisonsin
expectationsin the week before an anticipated easing. Treasury rates adjust in the same
manner to revisons in expectations. However, the adjustments take place as early astwo
weeks prior to the anticipated change and they carry on until the day before the policy
move.

The overdl increasein thevaluesof R* for the post-1994 tightenings (relative to
pre-1994 period) provide strong evidence of the increasing role of expectationsin the last
decade. For this sample, term rates gppear to adjust with anticipated target changesin the
ten days prior to apolicy move. Further adjustments with revisions take place in the
following week. Meanwhile long-term maturities (three years and more) decline within
the week prior to an anticipated tightening.
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Asfor the post-1994 easings, short-term rates respond to anticipated or revised
target changes posgitively for shorter maturities, dthough the explanatory power is not
very srong. Long-term maturities do not respond to any anticipated policy change. We
believe that this result arises from the fact that most of this sample corresponds the easing
cyclein 2001, where the gradua trend towards trangparency has reached its peak. In this
environment, it ismore likely to expect that term rates incorporate future policy changes
at least afew months in advance, consstent with the autoregressive nature of policy
changes and improvements in transparency (see Lange, Sack and Whitesdll (2001),
Poole, Rasche and Thornton (2001)).

Term Sructure after a Target Change

Our find test invedtigates the term structure following atarget change. To that
end, we estimate equation (18) for the same set of Treasury securities described in
equation (17).

TR+ -TR =a +b, (antiD), + b,(unantiD), +e, (18)

TR+ indicates the relevant rate on the Treasury security on day t+i (i.e. i days
after the target change that takes place on day t).

Equation (18) issmilar in structure to Cook and Hahn (1989) and Kuttner (2001)
where the change in the term rate is regressed on the two components of atarget change.
Table 7 exhibits the estimation results. Once again, the results are highly consstent with
the anticipation effect. Most rates respond to anticipated and unanticipated target
changes on the day of the policy action in the period prior to 1994. Kuttner (2001)
reckons that the anticipated component may be significant because it may release
unanticipated information regarding future policy moves. Poole, Rasche and Thornton
(2001) take an dternative view and show that this result disappears once they control for
discount rate changes. The authors highlight the fact that there were very few occasions
where the funds rate target and the discount rate were changed smultaneoudly in the pre-
1994 period. As aresult, the market received additiona “unanticipated” information
when the discount rate was changed together with the funds rate target.

Another common finding in the literature, which is aso supported by our results
is that the term rate response declines as the maturity lengthens. This behavior may
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reflect the market’ s perception that policy changes prevail for ardatively short period of
time, after which the policy cycle reversesitsdf.

In the post-1994 period, very few changes take place due to the anticipated
component, since most adjustments occur prior to the announcement consistent with our
earlier results. Notethat for dl sub-samples, the coefficient values associated with the
unanticipated target changes are generdly lessthan one. Kuttner (2001) describes this
empirica observation with his*“timing hypothesis” Accordingly, if the target changes
take place a regular FOMC meetings, then the market’ s response is weaker, aslong as
these changes follow the same generd direction of previous policy moves. Thisis
because the forecast error associated with these changes may indicate a misprediction
regarding the timing of the target change, athough that policy action may have been
widely expected to occur sometime in near future. Since the mgjority of our sample
consgis of target changes that took place at regularly scheduled meetings (there are only
4 inter-meeting changes in the post-1994 period), the timing hypothesis seems to be the
underlying factor that accounts for our results.

Following a palicy tightening, short-term maturities increase proportiondly to the
unanticipated component on the day of announcement in the post-1994 period.
Maturities that are seven years or longer exhibit a negative response in the five-day
period following atarget change, which reversesitsdf dmost completely in the following
week. For the post-1994 period of policy easings, short-term rates respond only to the
unanticipated component on the day of the announcemert. Meanwhile the thirty-year
rate responds negatively to the unanticipated component, which could arise from a
Fisher-type response due to longer-term concerns regarding the effects of monetary
policy on future inflation rates.

6 Conclusion

This paper has explored the manner in which recent ingtitutional changesin the
Federa Reserve's operating procedures atered the traditiona monetary transmission
mechanism. In particular, we focused on two eements: the transmission of policy
expectations to the overnight rates, and the transmission of policy expectationsto the
term structure. The conventiond view rdies on the liquidity effect to explain how open
market operations affect the overnight rate, without consdering the role of anticipated



policy moves in affecting interest rates. In this paper, we highlighted the historica steps
towards trangparency, which created an essentid link between policy expectations and
financid markets. We expanded the existing theoreticd literature to derive testable
implications of the anticipation effect.

Our empirical results provide strong evidence that by maintaining a persistent
trend towards transparency and graduaism, the Federd Reserve has drasticaly improved
its ability to contral interest rates in the last decade. By affecting policy expectations
prior to apolicy move, the Fed can (and does) not only influence interest rates before the
actud policy action but it dso “surprises’ the markets by an unanticipated policy
announcement whenever an immediate intervention is necessary. As trangparency
enhances credibility, the markets take the policy announcement of the change in the
gtance of policy &t its face vaue and respond immediately, without waiting for
accompanying reserve changes that follow the announcement. This instantaneous market
response further simulates the efficiency in policy making since the most immediate
gods of the target change are put into action without any delay.
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Figure 1. ReservesMarket with a Target Raise on Day t of the Maintenance Period
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Figure 3. Evolution of Expected Policy Actions
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The vertical axis measures the anticipated and unanticipated target changes as an average over the sample
period. The horizontal axisindicates the day in which expectations are formed. For example, the first
observation (-11) reads as “day t-11 prior to atarget change that takes place on dayt.” Similarly, the last
observation (-1) reads as day t-1 prior to atarget change that takes place on day t.”
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Table2. Descriptive Statistics of Unanticipated Target Changes'®

Pre February 1994 Post February 1994 Post February 1994
(Policy Easings) (Policy Tightenings) (Policy Easings)
Mean -0.1307 00513 -0.092060
Probability (H,: Mean=0) 0.000 0.019 0.065
Median -0.1378 0.0569 -0.046154
Skewness -0.1588 -0.1634 -1.134845
Kurtosis 20354 1.5608 3.171988
Probability (H, :e, ~ N(ms )) 05844 05208 0245807
Ljung-Box Q-statistic (Lag 1) 3.0608 0.8185 0.798
Probability (H , : Autocorrelation = 0) 0.080 0.366 0.372
Ljung-Box Q-statistic (Lag 2) 7.9556 0.8298 3.0423
Probability (H , : Autocorrelation, = 0) 0.019 0.660 0.139
Ljung-Box Q-statistic (Lag 3) 8.26%4 15007 56239
Probability (H, : Autocorrelation, =0) 0041 0.682 0.131
Table3. TheTime Series Pattern of Unanticipated Target Changes
UnantiD, .
D’—H =a +b, (Trend” DumMypost-1994) + bz (Dummy; ntermeeting Change) +Uu, (14)
t
Explanatory Variables

Time Period SampleSize | R Constant  Trend*Dummy Post1994  Dummy_|nter-meeting
B-10 4 0.99 -0.02 051

022 (7.37)** (-3.48)** (1.26)
B.5 " 0.78 -0.01 0.24

023 (8.53)** (-3.50)** (1.02)
B.1 . 063 -0.01 056

0.35 (10.23)** (-4.10)** (3.41)**
D 053 -0.01 057

42
0.32 (8.88)** (-3.62)** (3.53)**

Thefirst column reports the time period in each equation where B-10, B-5, and B-1 refer to the ten-day, five-day,
and one-day periods prior to atarget change and D refersto the day of the target change respectively.
t-ratios arein parenthesis. ** (*) indicates significance at the 95% (90%) confidence level.

19 Thefirst sub-sample (May 18, 1989 to February 4, 1994) includes 25 policy easings. The Second sub-
sample (February 4, 1994-September 5, 2001) includes 14 policy tightenings. The third sub-sample
(February 4, 1994-September 5, 2001) includes 13 policy easings.
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Table4. Changesin the FundsRatein thedaysprior to a Target Change

k
FFR-FFR«i=a +b, (antiD), + b,(revisions), + b, § OB, +Dyp +€,

(15)
j=k-i
Pre-1994, Before a Policy Easing
Explanatory Variables
Constant ~ Anticipated ~ Revisionsin  QOperating Dummy
Time Period Change Expectations  Balances
B-10 0.67 -0.85 0.56 -331 -0.27
0.22 (1.08) (-1.44) (1.29) (-1.02) (-147)
B5 -0.05 -0.28 126 0.29 -0.22
0.19 (-0.10) (-0.44) (2.10)** (0.10) (-1.30)
B-1 031 -0.85 0.88 -12.48 -0.06
0.09 (0.60) (-1.13) (0.60) (-0.72 (-0.40)
Post-1994, Before a Policy Tightening
Explanatory Variables
Constant Anticipated ~ Revisionsin  Operating Dummy
Time Period Change Expectations  Balances
B-10 0.02 -0.53 0.46 0.97 -0.17
0.36 (0.13) (-1.58) (0.89) (0.86) (-1.43)
B5 -0.08 110 -0.20 -0.40 0.16
0.45 (-0.33) (2.25)** (-0.30) (-0.25) (104)
B1 -0.32 0.96 0.05 7.27 -0.06
047 (-1.59) (2.55)** (0.03) (1.03) (-0.564)
Post-1994, Before a Policy Easing
Explanatory Variables
Constant Anticipated ~ Revisionsin  Operating Dummy
Time Period Change Expectations  Balances
B-10 -0.55 -1.26 0.72 -0.16 0.30
0.22 -0.83 -1.12 0.51 -0.03 0.96
B5 -043 0.29 0.30 6.25 0.24
0.31 -0.57 0.27 0.26 0.97 0.70
B-1 -0.80 0.61 -1.92 50.17 0.76
0.77 (-1.81) (1.04) (-2.10)* (2.44)** (3.85)**

Open market operations are measured in millions of dollars.

t-ratios arein parenthesis. ** (*) indicates significance at the 95% (90%) confidence level.
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Table5. Open Market Operationsin the days after a Target Change

Dr,=a +b, § (Easing Operations); +b, § (Draining Operations)j+b,§ OB, +e, (16)
j=t

j=t j=t

Pre-1994, After a Policy Easing

Explanatory Variables
Time Period Constant Easing Draining Operating
R? Operations Operations Balances
D 033 004 005 211
021 (-3.15)** (-1.80)* (0.73) (0.66)
A-l 042 004 0.05 435
0.09 (-3.47)** (054 (0.70) (112
AS 059 002 003 195
034 (-5.05)** (-2.40)** (-110) (2.91)**
A-10 052 001 000 139
0.17 (-3.76)** (-0.89 (0.01) (1.79*
Post-1994, After a Policy Tightening
Explanatory Variables
Time Period Constant Easing Draining Operating
R Operations Operations Balances
D 025 001 - 460
0.06 (1.77) (-0.03) - (0.79)
A-l 028 013 003 135
0.22 (1.77) (144) (-0.55) 0.23)
AS 03 001 001 0.16
011 (1.54) (-0.58) (0.24) (0.12)
A-10 050 005 0.04 025
047 (2.91)** (-2.59)** (2.62)** (-0.27)
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Post-1994, After a Policy Easing

Table 5 (Continued)

Explanatory Variables
Time Period Constant Easing Draining Operating
R? Operations Operations Balances
D 039 001 048 459
046 (-2.73)** (-008) (-2.47)* (0.60)
Al 036 003 001 180
009 (-201)* (-066) 022) (0.26)
AS 068 001 001 2%
039 (-379)* 079 037 (2.18)*
A-10 016 002 003 020
055 (-070) (-L19) (-2.54)** (-014)

The time periods D, A-1, A-5, A-10 refer to the day of, one-day after, five days after and ten days after a

target change respectively.

“Easing Operations” are defined as the sum of overnight repurchase agreements, term repurchase
agreements, and domestic outright purchases of Treasury bills and coupon securities.

“Draining Operations” are defined as the sum of overnight matched sale purchases, term matched sale
purchases, and domestic outright sales of Treasury bills and coupon securities. In addition to these sale
operations, we include term repurchase agreements that expire in that particular maintenance period as these

operations have a draining effect on reserves.

Datafor open market operations and operating balances are in billions of dollars.

t-ratiosarein parenthesis. ** (*) indicates significance at the 95% (90%) confidence level.

42



Table6. Term Structure Prior to a Change®
TR-TR«i=a +b,(antiD), + b, (revisions), +e, 17)

Pre-1994, Before a Policy Easing

Explanatory Variables
Time Period Constant Anticipated Revisionsin
Change Expectations
B-10 0.29 0.02 -0.01 0.36**
TB3 B-5 0.35 -0.05 0.05 0.50**
B-1 0.12 -0.02 -0.06 0.27
B-10 0.28 -0.01 -0.03 0.39**
TB6 B-5 0.46 -0.07** -0.01 0.62**
B-1 0.20 -0.02 -0.09 0.44**
B-10 031 -0.04 -0.06 0.42**
B 2y B-5 0.38 -0.07* 0.02 0.77%*
B-1 021 -0.01 -0.03 0.51**
B-10 0.32 -0.03 -0.02 0.42%*
TB3y B-5 040 -0.08* 0.00 0.73**
B-1 0.15 -0.01 -0.01 0.36*
B-10 0.34 -0.03 -0.08 0.43**
TB5y B-5 0.36 -0.05 0.09 0.64**
B-1 0.09 0.00 0.08 0.23
B-10 0.39 -0.01 -0.07 0.45**
TB7y B-5 0.34 -0.03 0.13 0.53**
B-1 0.10 0.00 0.08 0.16
B-10 041 -0.01 -0.07 0.45**
B 10y B-5 0.27 -0.03 013 0.45**
B-1 0.10 0.01 011 0.16
B-10 0.46 -0.01 -0.10 0.46**
TB30y B-5 021 0.00 0.15 0.33**
B-1 0.13 0.02 0.15* 0.07

Post-1994, Before a Policy Tightening

Explanatory Variables
Time Period Constant Anticipated Revisionsin
Change Expectations
B-10 0.62 -0.02 0.39** 0.29
TB3 B-5 0.62 0.12** -0.18 0.52**
B-1 0.10 0.03 0.00 0.32
B-10 0.58 0.00 0.39** 0.26
TB6 B-5 0.69 0.09** -0.12 0.60**
B-1 0.14 0.03 -0.02 0.27

2011y order to present the estimation results in a compact form, we only report the coefficient estimates and
indicate their significance as a superscript. The equationsthat are reported in the first column refer to

three-month, six-month Treasury bills and two-year through thirty-year Treasury securities respectively.
** (*) indicates significance at the 95% (90%) confidence level.
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Post-1994, Before a Policy Tightening (Continued)

Explanatory Variables
Time Period Constant Anticipated Revisionsin
R? Change Expectations
B-10 052 -0.05 0.52** 011
TB2y BS 051 011 -0.33 0.73*
B-1 0.22 0.04* -0.10 024
B-10 048 -0.07 0.60** 0.00
TB3y B-5 0.52 0.08 -0.31 0.73**
B-1 0.38 0.05** -0.16%* 0.10
B-10 047 -0.09 0.65** -011
TB5y B-5 050 0.07 -0.35 0.59**
B-1 0.26 0.03 -0.13* 0.16
B-10 053 -0.11 0.71** -0.13
TB7y B-5 0.56 0.05 -0.36* 0.50**
B-1 0.30 004 -0.17 0.13
B-10 050 -0.09 0.65** -0.07
TB10y B-5 052 0.05 -0.39* 0.46*
B-1 031 0.04 -0.16** 0.14
B-10 049 -0.09 0.57** -0.10
TBSOy B-5 0.29 0.01 -0.30 021
B-1 0.35 0.03 -0.15** 0.03
Post-1994, Before a Policy Easing
Explanatory Variables
Time Period Constant Anticipated Revisionsin
Change Expectations
B-10 011 -0.05 0.22 -0.36
TB3 B-5 041 0.02 0.23 021
B-1 0.26 0.05 0.18* 0.01
B-10 0.08 -0.05 0.16 0.02
TB6 B-5 0.35 -0.04 0.00 041
B-1 031 -0.01 -0.01 0.35*
B-10 0.02 -0.06 -0.06 021
TBZy B-5 021 -0.03 -0.14 041
B-1 0.33 -0.07 -0.17 0.42*
B-10 0.05 -0.06 -0.07 0.27
TB3y B-5 0.22 0.02 0.02 0.30
B-1 0.31 -0.07 -0.20 0.38
B-10 0.01 -0.06 -0.07 0.13
TB5y B-5 0.17 0.03 0.06 0.20
B-1 0.25 -0.08 -0.21 0.33
B-10 0.01 -0.02 0.05 -0.08
TB7y B-5 0.18 0.05 0.07 0.25
B-1 0.22 -0.08 -0.19 0.28
B-10 0.01 -0.05 -0.08 0.02
TB10y B-5 0.13 0.05 0.05 0.22
B-1 0.24 -0.07 -0.18 0.31
B-10 0.02 -0.04 -0.09 0.07
TB30y B-5 0.01 004 0.04 0.01
B-1 0.16 -0.03 -0.07 0.23
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Table7. Term Structure After a Change?
TR+i—-TR =a +b, (antiD), + b,(unantiD), +e, (18)

Pre-1994, After a Policy Easing

Explanatory Variables
Time Period Constant Anticipated  Unanticipated
R Change Change
D 052 0.05 0.38** 0.75**
TB3 A-1 0.01 0.00 0.05 0.06
A-5 0.04 -0.07 -0.20 -0.12
A-10 0.10 -0.02 -0.13 0.24
D 0.60 0.06 0.44** 0.78**
TB6 A-1 0.06 -0.01 0.09 -0.03
A-5 0.12 0.10 0.36 0.37*
A-10 0.09 -0.04 -0.24 0.12
D 0.59 0.07* 0.43** 0.75**
TB2y A-1 0.12 0.03 0.24 0.05
A-5 0.08 0.09 031 0.39
A-10 0.08 0.01 -0.05 0.25
D 040 0.07 0.38* 0.64**
TB3y A-1 0.19 0.03 0.28** 0.08
A-5 013 0.12 049 0.51*
A-10 0.04 0.00 -0.06 0.16
D 044 0.08* 0.37** 0.64**
TB5y A-1 0.18 0.02 0.25* 0.05
A-5 0.07 0.09 0.33 0.30
A-10 0.01 -0.01 -0.02 0.06
D 0.37 0.07 0.31* 0.51**
TB7y A-1 022 0.02 0.29** 0.08
A-5 0.10 0.08 0.35 0.33
A-10 0.00 0.00 -0.02 0.03
D 0.27 0.06 0.30* 0.42**
TB10y A-1 0.19 0.02 0.24** 0.08
A-5 0.09 0.06 0.33 0.23
A-10 0.00 0.00 -0.03 0.02
D 017 0.04 0.25 0.30**
A-1 013 0.01 0.19* 0.07
A-5 0.03 0.02 0.19 012
TB30y A-10 0.00 0.02 0.03 0.01

2111 order to present the estimation results in acompact form, we only report the coefficient estimates and
indicate their significance as a superscript. ** (*) indicatessignificant at the 95% (90%) confidence level.
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Post-1994, After a Policy Tightening

Table 7 (Continued)

Explanatory Variables
Time Period Constant Anticipated  Unanticipated
Change Change
D 0.72 0.01 0.00 0.74**
TB3 A-1 0.18 -0.03 -0.09 0.24
A-5 0.63 0.12** -0.41** 0.07
A-10 0.03 -0.04 0.09 0.26
D 0.30 0.00 -0.05 0.52*
TB6 A-1 0.18 -0.01 -0.10 0.19
A-5 0.18 0.09 -0.33 0.27
A-10 0.06 0.03 -0.04 0.36
D 0.18 0.07 -0.26 042
TB2y A-1 0.06 -0.04 011 -0.06
A-5 011 011 -0.18 -0.32
A-10 0.17 0.06 -0.27 0.81
D 0.19 0.06 -0.27 049
TB3y A-1 0.02 -0.02 0.06 -0.01
A-5 0.20 0.12 -0.13 -0.65
A-10 0.20 0.09 -0.39 0.86
D 0.18 0.06 -0.31 042
TB5y A-1 0.03 -0.02 0.05 012
A-5 0.20 013 -012 -0.86
A-10 0.26 0.10 -0.49 0.92
D 0.17 0.07 -0.35 034
TB7y A-1 0.13 -0.05 0.15 0.08
A-5 0.28 0.16 -0.19 -1.11*
A-10 0.34 0.11 -0.54* 111*
D 0.19 0.06 -0.33 0.32
B 10y A-1 0.07 -0.04 0.10 0.10
A-5 0.25 0.13 -0.13 -1.01*
A-10 040 011 -0.58* 113
D 0.20 004 -0.27 0.22
TB30y A-1 0.10 -0.03 0.07 0.20
A-5 0.17 0.14 -0.21 -0.63
A-10 0.48 012 -0.54** 0.92**
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Table 7 (Continued)

Post-1994, After a Policy Easing

Explanatory Variables
Time Period Constant Anticipated  Unanticipated
Change Change
D 0.29 0.03 0.19 0.42*
TB3 A-1 0.23 -0.08 -011 0.39
A-5 0.00 0.01 0.01 -0.01
A-10 034 014 053 0.05
D 033 0.03 0.24 041*
TB6 A-1 024 -0.07 -0.15 0.25
A-5 0.02 0.06 0.15 0.10
A-10 0.15 004 0.19 -0.04
D 0.01 -0.02 0.08 0.05
TB2y A-1 0.13 -0.02 -0.03 0.22
A-5 0.02 -0.01 -0.12 0.02
A-10 0.03 -0.09 -0.18 -0.23
D 0.01 -0.03 0.03 -0.02
TB3y A-1 0.06 -0.03 -0.03 0.12
A-5 011 -0.06 -0.27 -0.06
A-10 0.01 -0.03 -0.09 -011
D 0.03 -0.05 -0.07 -0.13
TB5y A-1 0.02 -0.05 -0.08 -0.01
A-5 0.07 -0.02 -0.22 -0.06
A-10 0.01 -0.03 -0.14 -0.04
D 0.09 -0.06 -0.09 -0.21
A-1 0.00 -004 -0.05 -0.02
A-5 0.09 -0.02 -0.20 -0.02
TB7Y a0 002 -001 012 005
D 0.16 -0.07 -0.12 -0.27
B 10y A-1 0.00 -0.03 -0.03 -0.02
A-5 0.00 0.00 -0.06 -0.07
A-10 0.02 0.03 -0.08 0.07
D 041 -0.06 -0.10 -0.29**
A-1 0.05 -0.02 -0.01 -0.09
A-5 0.02 -0.03 -0.13 -0.13
TB30y A-10 0.11 0.08 0.06 0.32

47



Refer ences

Akhtar, M. A. (1997), Understanding Open Market Operations, Public Information
Department, Federal Reserve Bank of New Y ork.

Anderson, R. G. and Raasche, R. H. (2000), “Retall Sweep Programs and Bank
Reserves, 1994-1999,” Federal Reserve Bank of S. Louis, working paper 2000-
023A.

Bartolini, L., Bertola, G. and Prati, A. (2000), “Day-to-Day Monetary Policy and the
Volatlity of the Federd Funds Interest Rate” Federa Reserve Bank of New York,
Staff Report no. 110.

Cook, T. and Hahn T. (1989), “The Effect of Changes in the Federd Funds Rate on
Market Interest Rates in the 1970s,” Journal of Monetary Economics, 24, 33-51.

Clouse, J A. (1994), “Recent Developments in Discount Window Policy,” Federal
Reserve Bulletin, November 1994

Clouse, J. A. and Dow, J. P. (2000), “A Computationd Mode of Banks Optima
Reserve Management Policy,” Federa Reserve Board, manuscript.

Cohen, G. D. (1997), “Open Market Operations during 1996, Federa Reserve
Bulletin, July 1997.

Demiralp S., and Jorda O. (2000), “The Announcement Effect: Evidence from Open
Market Desk Data,” Economic Policy Review, Federd Reserve Bank of New York,
forthcoming.

Demiralp S, and Jorda O. (2001), “The Pavlovian Response of Term Rates to Fed
Announcements” Federd Reserve Board Working Papers, Finance and Economics
Discussion series, 2001-10.

Edwards C. L. (1997), “Open Market Operations in 1990s,” Federal Reserve Bulletin,
November 1997.

Feinman J. (1993), “Edimating the Open Maket Desk’s Daly Reection Function,”
Journal of Money, Credit, and Banking, Vol. 25, No 2.

Ferguson R. W. (2001), “ Transparency in Central Banking: Rationale and Recent
Developments’ Remarks & the National Economists Club and Society of Government
Economists, Washington D.C. April 19, 2001

Furfine, C. H. (2000), “Interbank Payments and the Daly Federd Funds Rate”
Journal of Monetary Economics, 46, 535-553.

Guthrie, G., and Wright, J. (2000), “Open Mouth Operations,” Journal of Monetary
Economics, 46, Issue 2, 489-516.

Hamilton, J D. (1996), “The Dally Market for Federd Funds” Journal of Palitical
Economy, 104, 26-56.

48



Hamilton J. D., and Jorda O. (2000), “A Mode for the Federa Funds Rate Target,”
NBER working paper 7847.

Hilton, S. (1999), “Highlights of Domestic Open Market Operations during 1998,”
Federal Reserve Bulletin, April 1999.

Kohn, D. (1991), “Alternative Operating Procedures,” Cover letter to the Federa
Open Market Committee, August 14, 1991.

Kuttner, K. N. (2001), “Monetary Policy Surprises and Interest Rates: Bvidence from
the Fed Funds Futures Market,” Journal of Monetary Economics, 47, pp. 447-676

Lange J, Sack B., and Whitesdl W. (2001), “Anticipations of Monetary Policy in
Financid Markets” Federal Reserve Board Working Papers, Finance and Economics
Discusson series, 2001-24.

Mayer, M. (2001), The Fed: The Inside Sory of How the World's Most Powerful
Financial Institution Drives the Market, Free Press.

Meyer L. H. (20014), “Does Money Matter?” Homer Jones Memoria Lecture,
Washington Univeraty, St. Louis, Missouri, March 28,2001.

Meyer L. H. (2001b), “Comparative Centra Banking and the Politics of Monetary
Policy,” Remaks a the Nationd Association for Business Economics Seminar on
Monetary Policy and the Markets, Washington, D.C. May 21, 2001.

Meulendyke, A M. (1998), U.S Monetary Policy and Financial Markets Federa
Reserve Bank of New Y ork.

Orphanides, Athanasos (2001), Comments on: “Expectations, Open Market
Operations, and Changes in the Federal Funds Rate” by John B. Taylor. Federd
Reserve Bank of St. Louis, Review, forthcoming.

Poole W., Rasche R. H., Thornton D.L. (2001), “Market Anticipations of Monetary
Policy Actions,” Federd Reserve Bank of St. Louis, Working Paper

Taylor, J B. (2001), “Expectations, Open Market Operations, and Changes in the
Federd Funds Rate,” Federd Reserve Bank of St. Louis, Review, forthcoming.

Thornton, D. L. (2001), “* The Market Reaction to Changes in the Fed's Fund Rate
Target: Has the Fed Used Open Mouth Operations?” Federd Reserve Bank of St
Louis, Review, forthcoming.

49



