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1 Introduction

A topic of great interest, both for central banksl &r financial markets, is the
effectiveness of monetary policy transmission measiby the extent to which
market participants can anticipate policy actiolismarket reaction to policy
announcements is large and significant it wouldlyntpat central banks are not
succeeding in a smooth management of monetary ypatiormation. Several
studies have analysed this relation by measuriegrtipact of monetary policy
announcements on changes in stock prices, in ahdrtong term bond yields, or
in interest rates futures (Cook and Hahn 1989, ltedgland Marshall 1996, Poole
and Rasche 2000, Kuttner 2001, Bomfim 2003, Bereaakd Kuttner 2005,
Hamilton 2008). The empirical results consisterghow that monetary policy
announcements by the Federal Reserve do haveisagifeffects in short-term
interest rates and stock prices. There is alscmargeagreement in the importance
of distinguishing between the unexpected and theeeed component of the
announcement. Since interest rate futures refletket expectations of future
interest rates, to isolate the unexpected compookmt target rate change the
common procedure has been to identify this compowégh changes in the rate
implied by the Fed funds futures contract.

Although the majority of these studies have focusedhe United States and the
Fed’s monetary policy actions, the topic has atssed interest in other financial
markets. Results for the European Central Bank (E€Hw that in general

market participants were able to predict ECB deosiquite well (Gaspar, Perez-
Quiroz and Sicilia 2002), but policy actions arsslepredictable than Federal

Reserve or the Bank of England actions (Ross 2002).

The aim of this study is to contribute to the deblay examining the impact of
monetary policy announcements on market expecttiorthe case of Mexico.
Moreover, it exploits the fact that the monetarjigyotransmission mechanism in
Mexico underwent through various changes duringldsedecade to explore the
effects of a transition on the market's ability aémticipate the central bank
movements. This study also differs with most of thenouncement effect

literature in that it is set in a conditional vdliag framework. In particular, it
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focuses on the volatility of interest rate futuriesstead of the level of returns, to
measure to what extent monetary policy decisioasaing anticipated by market
participants. The intuition is that larger price latdity in days of policy
announcements would indicate that these announdsmentain significant new
information that market participants did not amgate, implying a low quality in

information management by the central bank (Beraotth von Hagen 2004).

More specifically, to analyze the impact of mongtpolicy announcements, the
research considers the 28-day interbank-rate faittwatracts that are traded in the
Mexican Derivatives Exchange. This contract, comipm&nown as TIIE futures,
is one of the most useful instruments in Mexicod&yive market expectations
about interest rates given its liquidity, the aability of monthly maturities up to
ten years ahead, and its common use as hedgingunresit by market
participants. According to trading volume, it isnkad among the 20 largest

futures contracts in the world.

In addition to its relevance among global markeétee Mexican case is of
particular interest because of the transition toirderest rate operational target
and to a more transparent monetary policy sigr@limechanism. Before 2004
the Central Bank did not determined a target ferdternight funds rate. Instead,
it transmitted its policy intentions by establishia target level for banks’ current
account balances at the central bank and penalangs with negative balances
in those accounts. Because of the high market iliplanh the aftermath of the

1995 financial crisis, the Central Bank delibenatéécided not to set the target
rate, since short term interest rates were the migrence in the money market.
Furthermore, in an environment of decreasing imftatrates, a target level for
banks’ current account balances allowed interessréo decline in line with

inflation expectations (Banco de Mexico, 2007).c&iipril 2004, and once the
Mexican economy presented more stable conditidres Central Bank started to
announce its target for the overnight interbanke raigether with the level of

banks’ current account balances at the central la@nkarket rates. In January
2008 the level bank’s current account balancesdeéisitively substituted by the

overnight interbank interest rate as operatingetargnother important change



was the decision in 2003 to define pre-establistads to announce the monetary

policy stance.

Using a GARCH model to estimate futures price viiiatin contracts with

monthly maturities up to 12 months ahead, and dioy policy announcements
days as exogenous variable on the conditional negiawe find that the

announcements significantly increase futures pvigtility. This suggests that
interest rates futures market is not correctlycyoditing the central bank monetary
policy signals. Moreover, the results indicate tih& impact is mostly related to a
restrictive monetary policy stance. The result® akow that the change in the
operational target do not correspond to an impr@rénin the anticipation of

monetary policy actions. The paper contributes e announcement effect
literature by assessing the impact on volatilityd dy looking at the differences

between several policy transmission’ mechanismiiwihe same economy.

The rest of the document is organized as followse fiext section contains a
review of previous studies. Section three provittes necessary background to
understand the conduction of the Mexican monetatigcypover the last 15 years.
The data and methodology are explained in sections and five. Section six

presents and discusses the results obtained wine éinal remarks are exposed

in the last section.

2 Previous studies

There is an extensive amount of literature whicldigts the response of interest
rates to changes in the central bank monetary ypaliance. Probably the first
study in this direction was by Cook and Hahn (1988)o examined how vyields
on Treasury securities reacted to changes in t&gétfund rates between 1974
and 1979. Using just those days on which there avelsange in the target, their
procedure was to regress one-day changes in Tyeh#igy notes and bonds rates
on changes in federal funds target rate. They fahatithe response to increments
in the target rate was positive and significanalamaturities, but smaller at the

long end of the yield curve. Their work was follavéy a large number of
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studies, including Roley and Sellon (1998a, 1998jttner (2001), Poole and
Rasche (2000), Poole, Rasche and Thornton (2003aarilton (2008). These
studies developed further analysis either focusitngmore recent periods or
introducing improved specifications or techniquAsconsistent result emerges
from this literature: interest rates systematicaigpond to policy actions or
policy related information, implying that these ians are not being fully

anticipated.

After their introduction in the Chicago Board ofatie (CBOT) in 1989, the 30-
day Federal Funds Futures contracts became poasllaredictors of the Fed’s
changes in target rates. The question of the plofithe Fed funds futures rates to
forecast the funds target rate and, by extenstwr{-sun movements in monetary
policy was initially considered by Carlson, Mcletirand Thomson (1995).
Krueger and Kuttner (1996) presented more elabdratelysis and concluded
that the Fed funds futures market is very goodhtitipating changes in the target
fund rate. Robertson and Thornton (1997) pointtbatdifficulties arising from
the fact that the fed funds futures rate forectssfunds rate and not the funds
rate target, but still agree in the usefulnesshef federal funds futures rate as
predictor of whether the Fed will change its tar@xderstrom (2001) shows that
futures-based proxies for funds rate expectati@awe hweak predictive power for
the average funds rate using daily data but aresraoccessful in predicting the
average funds rate and the funds rate target anawget changes and meetings of
the Federal Open Market Committee (FMOC). The ptedi power of futures
rates has also being assessed by Gurkaynak, SackSwanson (2006) and
Gurkaynak (2005) for the Fed funds rate, while S@&04) demonstrates how to
extract the expected policy path of monetary pofioyn futures rates, under the
assumption that risk premia is constant over time @nsidering both Fed funds
and Eurodollar futures contracts.

Roley and Sellon (1998a) and Kuttner (2001) poirttethe need to distinguish
between the expected and unexpected elements ofetargn policy

announcements. Kuttner argued that bond yieldsnskirward-looking markets
should respond very differently to anticipated amthanticipated elements of

monetary policy. If the market anticipates muchhaf target changes occurring on
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dayd, then those expectations would have been incamgaiato long-term rates
on dayd - 1. Therefore little change should be observed ordtheof the target
change. On the other hand, a surprise in the taa¢ewill lead to a change in the
long-term rates. To isolate the unanticipated camepb of the target change,
Kuttner used the spot-month 30-day Federal Funtisr€sicontracts as a measure
of expected Fed policy. Under this perspectivengea in the futures rate on day
d are used as a measure of the unexpected chartge target rate on day.
Regressing the change in the interest rate on tiexpected and expected
components of the target rate change, Kuttner foansmall and statistically
insignificant response to the anticipated piece,lavlihe response to the
unanticipated component was large and highly sigamt. In fact, for the surprise
component, the coefficients obtained were largan tthose reported by Cook and
Hahn.

Poole and Rasche (2000) argued that monetary psticyld be conducted in such
a way that the market can predict policy actionsother words, the interest rate
futures rates can be used as a tool to measureffitbency of monetary policy

transmission. If the market was able to perfectiffcgpate the central bank policy
decisions — actions or non-actions — then markierest rates should adjust in
response to information innovations, but not to¢hetral bank’s announcements

of monetary policy decisions.

The research has widened up to include other ddvdrgks and markets, and it
has also tended to support the view that, as temespy and markets’
understanding of policy have increased over thesydae accuracy of market
forecasts of central bank policy actions has impdovFor example, Haldane and
Read (2001) found that the introduction of inflatitargeting in the United
Kingdom appears to have a dampening effect in iblel yurve responses at the
short term. For the United States, Poole, Rascteranrnton (2002) showed that
predictability of the Fed’s actions increased aftex 1994 decision to announce
changes in the target rate immediately after thé1EQmeetings. The study of
Gaspar, Perez-Quiroz and Sicilia. (2002), examthesimpact of the European
Central Bank (ECB) policy decisions in the leveldavolatility of the daily
overnight interbank rate (EONIA) using a GARCH miodéney concluded that
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market participants were able to predict the ECGBtsrest rate decisions quite
accurately. However, the study of Ross (2002) ssigghere was some difficulty
of the market in anticipating large changes in E&§et rates.

Bernoth and von Hagen (2004) analyze three aspscthe predictability of
interest rates in the European Monetary Union (EMtbg efficiency of the
Euribor interest rate futures market, the impaanohetary policy announcements
on the volatility of Euribor futures rates, and tldfect of ECB policy
announcements on the prediction error containeuinbor futures rates. They
find that Euribor futures rates with a forecastibom of up to four months are
unbiased and efficient predictors of future spdesaand that the patterns in
volatility indicated that market participants caftg anticipated the direction of
interest rates changes intended by the ECB bug thvais uncertainty about the
timing. During the first five years of EMU the aage volatility of Euribor futures
rates on Council days was significantly larger tbannon-Council days. Finally
they found that the information released by the €&owmg Council meetings did

not improved the market’s ability to forecast iefgrrates.

3 The Mexican Central Bank’s Monetary Policy

Transmission Mechanism.

3.1 The “corto”

During the last decade the monetary transmissiooharesm in Mexico have
undergone important changes. The decade was mhbykéte recovery from the
1995 financial crisis that brought a strong dem®en of the currency, high
inflation, and a severe deterioration in the rean®my. In such a context, the
Central Bank considered inadvisable to use tanggtrest rates as operational
target. The argument was that, in a period witthhiglatility and when short-
term interest rates were practically the only refiee rates in the money market, it
was not convenient to determine a specific levehtdrest rates: too low a rate
would have encouraged lending and higher inflatvaim)e a high rate would have
aggregated the problems faced by borrowers andditfieulties faced by

commercial banks.



In 1995 the Central Bank introduced an operatiéraahework to send qualitative
signals to the market without determining intereste levels. It comprised a
reserve requirement with averaging around a le¥eteno reserves over a 28-
calendar-day maintenance period. Under this schémeeCentral Bank did not

remunerate positive settlement balances nor didatged for overdrafts posted at
the end of each day in the commercial banks curenbunts balances at the
Central Bank. Instead, it charged a penalty ratéhatend of the maintenance
period if the cumulative balance of daily positieed negative balances was
negative. The high level of the penalty, twice theernight interbank rate, was
intended as an incentive for the banks to end tamtenance period with a zero
cumulative balance, making the net cost of endevignl negative cumulative

balances similar to the cost of holding end-of-pepositive cumulative balances.
The transmission of monetary policy under this ®amrk involved providing or

withdrawing liquidity, at market rates, so that ksincurrent accounts at the
central bank equalled zero at the end of the measemt period. To maintain a
restrictive policy, the central bank announced gatige balance target, and for an

accommodative monetary policy, a positive balaacgst.

By 1998, once the major difficulties posed by thisis were overcame, Banco de
Mexico started to signal a bias towards a reswectmonetary policy stance
through a negative overdraft target on the cumwdatialance of commercial
banks’ current accounts (the monetary policy imsgat known as "el corto").
When the negative balance target is used, the ateh&ink provides all the
liquidity needed by the financial system. Howevmart of this liquidity, the size
of the corto, was provided at the penalty ratesTdution pressured interest rates
upwards as banks tried to obtain the funds thrahghnterbank market to avoid
paying the penalty rate. An increase in the corms tus interpreted as a signal of
a tighter monetary policy stance, while its redmttivas seen as a more neutral

stance, even though the level of the corto wagsakan to zero.



3.2 Transition to an interest rate operating target

Since 2001, Banco de Mexico's monetary policy reenbconducted exclusively
under an inflation targeting framework. In 2008, annual inflation rate of 3%
was defined as the long-term inflation target, wahvariability interval of
plus/minus one percentage point. The introductign Banco de Mexico of
inflation targeting has been associated with a mhjeak in the transmission
mechanism: since then, the level and volatilitynffation have not only declined,
but the degree of inflation persistence has fa{léapistran and Ramos-Francia
2006) and inflation has switched from a non-staignto a stationary process

(Chiquiar, Noriega and Ramos-Francia 2007).

Once stability in financial markets and low inftati were attained, the exclusive
use of the corto to signal the monetary policy stabecame less appropriate. In
an environment of stable inflation, the desirecelenf interest rates needs to be
specified more clearly. For this reason, and tergfthen monetary policy
implementation, Banco de Mexico started in 2003gielual process of adopting
an operating interest rate target. First, the talges| for banks’ current account
balances at the central bank was determined ory dmilances instead of
accumulated balances. In addition, Banco de Mexieoided to announce its
monetary policy stance on pre-established day#piil 2004, in addition to the
level of the corto, it also started to communicspecific levels of interest rates
(euphemistically called "monetary conditions"). dtaigh its press releases, Banco
de Mexico's signalling of an adjustment in moneteoynditions led to a precise
and stable adjustment of the overnight interbamé. 1&ince 2004, the market has
functioned according to the interest rate signabgdBanco de Mexico. In fact,
the last change in the overnight interbank rate@ated with the corto took place
in February 2005. This smooth transition to an apeg interest rate target
concluded when, in January 2008, the corto wasitiegly substituted by an

operating target for the interbank overnight rate.

Banco de Mexico has insisted that the change imatipg target does not imply
any other change in monetary policy objectives rstruments. Open market
operations will continue to be carried out to attaizero balance of banks’ current

accounts at the end of each day, and to providdgtbdraw liquidity. The interest
9



rates at which surpluses are rewarded will contiouge zero and the rate charged

on banks’ overdrafts will continue to be twice theernight rate.

4 The TIHE rate and its futures contracts

4.1 The TIE Spot Rate

Since March 1996, Banco de Mexico determines arulighes the short-term
interest rate benchmark known as Tasa de Intetésbancario de Equilibrio, or
TIE. This rate is the measure of the average obstunds in the Mexican
interbank money market and it is based on quotatgubmitted daily by full-
service banks. The participating institutions suhtimeir quotes by noon (Mexico
City time) and Banco de Mexico determines the Té& a weighted average
between bid and ask quotes. The rates quoted hiyutrens participating in the
survey are not for informational purposes onlyythee actual bids and offers by
which these institutions are committed to borrowniror lend to Banco de
Mexico. In case Banco de Mexico detects any irragyl it may deviate from the

stated procedure for determination of the TIIE gate

Figures 1 and 2 show the evolution of the TIIE smde and of its volatility
(measured as the absolute value of daily retunos) flanuary 2001 to the second
quarter of 2008. During this period different ptesen the TIIE spot rate
behaviour can be identified. However, what strikesst is the contrast between a
period of high volatility that prevailed throughdtie first half of 2004 and where
movements of almost 150 bps within very short mi(® weeks) were present,
and the later period, where the TIIE spot rateiktad. In fact, after June 2006,
the volatility of TIIE changes has remained claseero.

The most likely explanation for the abrupt decreaseolatility may be related to
the changes in the monetary policy transmissionhaui@sm explained above. As
we have mentioned, since April 2004 Banco de Mexioonmunicates the
overnight funds target rate which resulted in tihegpessive reduction in short-

term interest rates volatility.
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4.2 TIHE Futures Contracts

The TIE futures contracts are traded in the Mexidaerivatives Exchange
(MexDer) and have as underlying 28-day depositsghaduce yield at the 28-day
TIIE. Each (28-day) TIIE futures contract coversfaxwe value of $100,000
Mexican Pesos (approximately 7,600 US Dollars). Dex lists and makes
available for trading series of the TIIE futuresitacts on a monthly basis for up
to ten years. It is important to observe that,anttast with analogous instruments
like CME's Eurodollar or LIFFE's Short Sterling dugs, TIE futures quotes are
in terms of future yields, not in terms of pricd$e relation between the quoted
future yield on day and the corresponding futures prigeis determined by the

formula

o 100,000
Y 1+Y, (28/36000)

1)

whereY; is the quoted yield divided by 100. The last itngdday and the maturity
date for each series of 28-day TIIE futures com$réecthe bank business day after
the Central Bank holds the primary auction of goweent securities in the week
corresponding to the third Wednesday of the matumionth. Since these primary
auctions are usually held every Tuesday then, imege, expiration days for TIIE
futures correspond to the third Wednesday of evapnth. For purposes of
discharging obligations, settlement date on matisithe bank business day after

the maturity date.

5 Methodology

5.1 Sample data

The TIIE futures contract was initially listed 1999 and it took a couple of years
to reach reasonable levels of trading volume. Risrreason, and considering that
it was not until 2001 that the Central Bank conddcits monetary policy
exclusively under an inflation targeting framewotke period analysed is from
January 2001 to June 2008. During that period BatedVexico released 77

policy announcements, 44 of which maintained mogetanditions unchanged,
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22 announced the contraction of monetary conditaon 11 the expansion (Table
1). As mentioned above, before 2003 there werespetific release dates, for
example, there were only three policy announcemien2901 and four in 2002.
From 2003 the third Friday of each month was sehaspredetermined date to
communicate the monetary intentions, but the Cememk kept the right to
release further announcements if necessary. In 200B 2004 there were 14
announcements, that is, two more than the expegfiédour additional releases
were to announce monetary contraction, three ahtf@lowed a predetermined
announcement of unchanged monetary conditions, thedother one at the
beginning of 2004, was to increase a previous amcexnl contraction. Despite the
fact that Banco de Mexico started to set the tafi@gethe overnight interest rates
since April 2004, policy press releases during 2@d not contain explicit
information about target interest rates. During 20be four releases that
mentioned interest rates announced the decreatbe darget rate. From January
2006 every press release mentions the interestageget, in most cases leaving
the target rate unchanged.

The futures rates data used in this study are tpo®aded by the MexDer. In
particular, the analysis considers the period fd@muary 3rd, 2001 to June 30th,
2008 (a total of 1890 trading days). For each tgdday, we consider 12
observations corresponding to the daily settlerratés of each of the 28-day
TIE futures contracts expiring every month, frolne thext-to-expiration contract
to the contract expiring 12 months ahead. For @i¢hese series, plus the series
of TIIE spot rates, the analysis considers the rittgaic price changes (or log-

returns)
S
Ty = ln( t ) (2
St-1
where§ is the settlement price on dgywhich is calculated according to formula
(1"

To avoid the problem of the limited lifespan of iWidual futures contracts, a
panel is created by rolling over contracts: once thost immediate contract

reaches maturity, we rollover each of the log-metseries to the contract that is

! For consistency TIIE spot rates are also transédrto prices.
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next according to maturity. The result of this mdare is a panel consisting of 12
rollover series defined according to time to mayurThe first series (Series No.
1) contains log-returns for the most immediate @t} the second one contains
log-returns for the contract that will expire beemetwo and one months ahead,
the third one log-returns for the contract with iexfpon between three and two

months ahead, and so on.

As we mentioned before, in April 2004 Central Bankoduced the spot rate
target as its main instrument for monetary polidgnce, the analysis will also
consider two separate subperiods: a first subpefrmoh January 3rd 2001 to
March 31st 2004 (816 daily observations) and arsg@soibperiod from April 1st.
2004 to June 30th., 2008 (1,074 daily observa)fons

5.2 The GARCH Specification

To take into account the heteroscedasticity ofsirges, the study will consider a
GARCH(1,1) specification to model the volatility e futures prices. More
specifically, to test the effects of monetary pgpliannouncements, we will
consider an AR(1)-GARCH(1,1) model of the form

T = U+ Pri_q +u 3)
he = ag + ayui_q + Brhe_g + ¥ Dry ()

where i is a constant; is the logarithmic change of settlement pricesdagt
and the residuals; are assumed to be normally distributed with mezno and
conditional variancé;. The variabledD, will be a dummy variable for the different
type of monetary policy announcements. Moreovecpotatrol for possible day-of-
the-week effects not related with monetary poliop@ncements, we will also
include in the conditional variance equation dailymmies for days of the week

as exogenous variables.

2 Estimations were also performed with differentesdbetween April 2004 and December 2004 as
break points to separate the two subperiods. Thétseobtained are qualitatively the same.
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Equations (3) and (4) will be estimated jointly fagaximum likelihood (ML). The

ML estimates were obtained with RATS (v.5) softwpaekage using the Berndt-
Hall-Hall-Hausman algorithm. Since the accuracyG#HRCH model estimation
and of the associatetdstatistics may depend on the software employed, the
maximum likelihood estimation was also performedemEViews package using
the Marquardt optimization algorithm. Although tlkeefficient estimates and

their standard errors differ slightly, the reportedults are qualitatively the same.

The methodology is similar to the one used by far@reconomists to analyse the
effects of economic data releases on market vityaBomfim, 2003 and Jones,
Lamont and Lumsdaine, 1998). These studies use GABSIimations to model

the conditional volatility to assess the surprigegent of policy announcements.

6 Results and discussion

The reaction of the TIIE futures price volatility monetary policy decisions will
allow us to draw conclusions of how well money nedrkarticipants predict
Central Bank decisions. It also should indicate hiogvchanges in the operational

target affected the way monetary policy stanceaisdmitted to the market.

The analysis of the TIIE futures volatility is penfned in two directions: the first
focuses on the changes occurring between thedidtsecond subperiods. The
second takes into account the type of announcenhbat.is, the analysis not only
considers the dates in which monetary policy anneorents occur, but will also
distinguish between restrictive announcements, isiga announcements or days

where the announcement meant no change in the argrpdlicy conditions.

6.1 Preliminary analysis

Panels A, B and C in Table 2 provide summary diesioof each series of rate
changes for the whole sample and for the first sexbnd periods, respectively.
For the whole sample means are significantly dsifiéifrom zero in the first four
contracts (Panel A), and standard deviation is driglor contracts closer to
14



expiration. In the first subperiod (Panel B) someans are significantly different
from zero and the standard deviation also tendsdrease when contracts are
closer to expiration. However, in the second subgef(Panel C) no mean is
statistically different from zero, volatility hasnsller values and it decreases as
contracts approach to expiration. This inversiowaltility patterns confirms the
change in the market conditions: as the monetaligyponplemented since April
2004 removes uncertainty in short term interests;aand inflation progressively
stabilizes, long term contracts tend to show higiadatility with respect to short

term ones.

All series, including the spot rate, tend to hawgative skewness, they are
leptokurtic and, according to the Bera-Jarquesttafiare far from being normally
distributed. However, the non-normal behaviour tetw be stronger for nearby
contracts. The Engle (1982) LM-test for an autoeegive conditional
heteroscedasticity (ARCH) effect clearly rejects thull of no ARCH effect in
both the futures and TIIE log-price changes.

To further explore the behaviour of futures prickanges on announcement days
we estimate the mean average abnormal return fdr eantract using the TIIE
spot prices change as the expected return forutineels contract on any particular

day. We use the following equation:

n

— 1

ARy == (= 1)
t=1

where AR, is the average abnormal return for contia@te {1 to 12}), r; is the

()

daily log return on day for the futures contract from equation (2), afds the
daily log return for the spot TIIE. The average @iomal returns are estimated for
all announcements, and for restrictive and expa&naivmouncements separately.
Fig. 3 (a), (b) and (c) plot the average abnorret@dirns for all announcements,
restricive and expansive announcements respegtiv€lonsistently, the
magnitude of the average abnormal returns for egenjyract, regardless the time
to expiration, is higher on the announcement dags tdays without monetary
policy news. As it will be confirmed later, markgdrticipants seem to present a
strong reaction to the information released by @entral Bank reflected on

futures contract prices.
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6.2 The impact of monetary policy announcements

Table 3 reports the maximum-likelihood parametéineges for the GARCH(1,1)
specification defined by equations (3) and (4), wiad the announcements are
included as exogenous variable. Results show thlagn the whole period is
considered, the announcement days are always isamtif especially for nearby
contracts. This is also true for the second subgef2004-2008), but not for the
first subperiod, where the announcement days @oeffi is only significant in
five contracts. This suggests the introduction robbgerational interest rate target

increased the non-anticipated component in taejetahanges.

It should also be noted that, in general, theneoispparent relation between the
magnitude of the impact of the announcement orrdstuolatility (i.e. the size of
the announcement coefficient), and the time to ntgtaf the contract. However,
the magnitude of these impacts tends to be smaltbe second period, a result in
line with the previous observation that in the setperiod futures volatility has
diminished as a consequence of the monetary patgtemented since April
2004, and of the stabilization of inflation rates.

We now distinguish between announcements corregpgpnb an expansive
policy, a restrictive policy or those that impliad change in the monetary policy
conditions. Table 4 reports the coefficients ol#difor the whole period and the
subperiods when the dummy varialidg; in the GARCH(1,1) model takes the
value 1l whenever the announcement corresponds to a rielaxait the monetary
conditions and zero otherwise. It can be seen #ithiegr in the whole period or in
any of the subperiods, the effect of expansive anocements has little

significance in explaining changes in volatility.

In contrast, restrictive announcements appear tcsigeificant for almost all
contracts during the whole period, as can be sedrable 5. However, when the
subperiods are considered separately, we find lebgpve very differently. While
in the first period restrictive announcements doappear to have a major effect
on the volatility of the TIE futures returns, ime second subperiod those

announcements are highly significant.
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Although not reported here, we should add that when consider those
announcements in which no change was made, onlyghkby contracts appear to

be affected, either on the whole period or in thigperiods.

In summary, the results indicate that: 1) The angements most of the time have
a positive and significant impact on volatility. Zhe strength or significance of
the impact depends on the nature of the announdenastrictive announcements
are the ones that significantly induce a changevalatility, while expansive

announcements have little effect. 3) With respedhe effects of announcements
on futures volatility, the two periods present fiedent behaviour. With respect to
the first period, in the second period the annoomeds have a much greater

impact increasing futures volatility.

Although not reported, the normality and correlatitests for standardized
residuals and squared standardized residuals cotifie adequacy of the model
for all the series considered.

6.3 Controlling for day-of-the-week effects

Although differences in price volatility in futuresontracts across days of the
week has been mainly attributed to macroeconontiedided announcements, it
is important to verify that abnormal behaviour dgrpolicy announcements is not
the result of day-of-the week anomalies. These atiesnhave been commonly
reported in the literature, for example Dyl and Mdyp (1986a,b), Harvey and
Huang (1991), Ederington and Lee (1993) and HamgikKbnd Sell (1999).

To control the potential effects of any recurreattgrn in a particular day of the
week in the futures price returns and variance, egémate the following
regressions,

e =U+ ¢ri_q + Sy Dyt + 67Dpp + SyDyy + 65Dy + us (6)

7
he = ap + ayui_y + Brhe—q + ¥uDpe + Z Yk Dkt (7)
X
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The variableDy;, D1, Dut and Dg, are binary dummies for Monday, Tuesday,
Thursday, and Friday respectively. Given that astamt term is allowed in the
regression equation, the dummy trap is avoided ddyimcluding a dummy for
Wednesdays (the choice was dictated by the fad¢t\Whednesday is the usual
expiration day for all contracts). As befol@,; are the dummies for monetary
policy announcements aridk; in the conditional variance are day of the week
dummieske{M, T,H F}).

Results (not reported here, but available from dbéhors) show a significant
Tuesday effect in volatility which can be strongiyated with the fact that Banco
de Mexico conducts Treasury Certificates (CETES}ians on Tuesdays. These
auctions release information about interest rabesHe 28 and 91-days treasury
bills. Regardless of this Tuesday effect, the impat monetary policy
announcements on futures price volatility remaiosifive and significant. We
therefore conclude that the results obtained allerabust after controlling for

day-of-the-week effects.

7 Conclusions

This paper investigates the existence of monetaligypeffects in the volatility of
the interest rate futures in the specific casehef Mexican market. Using a
GARCH model to estimate futures price volatility aontracts with monthly
maturities up to 12 months ahead and includingcgaiinnouncements days as
exogenous variable on the conditional variance fimg that the announcements
have a significant and positive impact on futureltility. This suggests that the
market is not correctly anticipating the CentralnBanonetary policy signals.
Moreover, the results indicate that this impact thyosoccurs when the
announcement corresponds to a restrictive monetaigy stance. In other words,
there is an asymmetry in the way market participg@rceive or anticipate the
Central bank monetary policy actions.

The results also show the change in the operatitanget used by the Central
Bank to transmit its monetary policy brought change the effects of the
announcements on futures price volatility. Morec#pslly, it appears that with
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the introduction of a interest rate operationaji¢dmmarket participants have been
less capable of anticipating monetary policy adidResults are still robust after

controlling for day-of-the-week effects.
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Fig. 1 TIIE spot rate
(January 1, 2001 — June
30, 2008). The graph
presents the daily TIIE

spot rate in percentage.

Fig. 2 TIIE spot
volatility (January 1,
2001 — June 30, 2008).
The graph presents the
volatility of the TIIE
spot rate measured as
the absolute value of

daily log rate changes.
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Fig. 3 (a) Average daily
abnormal returns by contract
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Table1l Banco de Mexico, Monetary Policy Announcementaiday 2001 — June 2008

Monetary Policy

Target rate

Year Contraction Expansion Unchanged Total In@eas Decrease Unchanged Total
2001 1 2 0 3 N.A N.A N.A

2002 3 1 0 4 N.A N.A N.A

2003 3 0 11 14 N.A N.A N.A

2004 9 0 5 14 N.A N.A N.A

2005 3 4 5 12 4 4
2006 0 4 8 12 4 8 12
2007 2 0 10 12 2 10 12
2008 1 0 5 6 1 5 6
Total 22 11 44 77 3 8 23 34

Note. The table reports the number of monetarycg@nnouncements by year from January 2001

to June 2008. The first set classified the anneomamnts in contraction, expansion or unchanged;

the second set indicates if target interbank ratzensed, decreased or remained unchanged.

Between 2001 and 2004 there was no indicationrgetaates.
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Table 2 Statistics for the TIIE futures log returns by pabiods

Standard Excess Bera-
Series  Mean Deviation Skewness Kurtosis Jarque ARCH-LM

Panel A: Whole period 2001-2008 (1890 obs.)

1 0.0116 ** 0.1365 0.981 94.28 7002659 ** 641.26* *

2 0.0073 ** 0.1206 0.831 38.71 118198.8 ** 338.90* *
3 0.0071 ** 0.1115 -0.484 19.6  30336.8 ** 283.53 **
4 0.0059 * 0.1183 -0.544 16.45 21391.3 ** 171.03 *
5 0.0047 0.1211 -0.858 24.11  45993.8 ** 156.80 **
6 0.0044 0.1200 -0.391 25.76  52286.4 ** 195.87 **
7  0.0030 0.1109 -0.152 18.99  28392.0 ** 15250 **
8 0.0038 0.1108 -0.464 16.86  22449.2 ** 21712 **
9  0.0037 0.0995 -0.263 12.33  12001.7 ** 155.78 **
10 0.0035 0.0986 -0.441 12.44 122420 ** 200.83 **
11  0.0035 0.0990 -0.359 1254 124152 ** 195.29 **
12 0.0033 0.0949 0.096 1146  10340.3 ** 220.33 **

TIIE  0.0043 0.1001 -0.585 2498 492584 ** 67.20* *

Panel B: Subperiod January 2001- March 2004 (816.pb

1 0.0259 ** 0.2034 0.488 42.67 61951.37 ** 275.89* *
2 00175 ** 0.1776 0.453 17.42 10347.44 ** 142.00* *
3 0.0168 ** 0.1623 -0.520 8.74 263555 ** 103.19 **
4 0.0141 * 0.1723 -0.533 7.10 175345 * 46.67 **
5 0.0120 0.1758 -0.753 1125 437798 ** 48.89 **
6 0.0114 0.1737 -0.394 1222 5095.76 ** 68.42 **
7 0.0079 0.1588 -0.183 9.07 2800.50 ** 48.75 **
8 0.0101 0.1583 -0.460 8.05 2230.76 ** 71.74 **
9 0.0097 * 0.1399 -0.298 599 123359 ** 4564 **
10  0.0093 0.1382 -0.450 6.23  1345.06 ** 65.10 **
11 0.0093 0.1381 -0.384 6.42 142285 ** 63.47 **
12 0.0087 0.1306 0.019 6.14  1283.75 ** 76.26 **
TIIE 0.0118 * 0.1475 -0.533 10.80  4007.55 ** 15.41*

Panel C: Subperiod April 2004- June 2008 (1074 obs.)

1 0.0007 0.0330 -1.232 18.04 14831.78 ** 180.91 **
2 -0.0004 0.0386 -0.985 12.47  7133.89 ** 176.14 **
3 -0.0004 0.0417 -0.592 7.37 249595 * 183.42 *
4 -0.0003 0.0450 -0.357 545  1354.07 ** 14117 *
5 -0.0008 0.0476 -0.495 549 1393.10 * 158.67 **
6 -0.0009 0.0486 -0.575 512 123356 ** 100.39 **
7 -0.0007 0.0495 -0.525 4.34 891.33 ** 83.65 **
8 -0.0010 0.0502 -0.378 3.51 577.78 ** 89.41 *
9 -0.0009 0.0501 -0.562 4.48 955.01 ** 76.91 **
10 -0.0009 0.0508 -0.482 3.48 583.01 ** 63.04 **
11 -0.0008 0.0522 -0.413 3.37 538.15 ** 69.76 **
12 -0.0007 0.0537 -0.386 3.3 513.92 ** 62.34 **
TIIE -0.0014 0.0324 -2.720 29.89 41295.37 ** ZB.8**

Note. Seriem consists of rates changes for the contract withiration betweem andn — 1
months ahead. LM(5) is the LM-statistic for ARCHfeets with 5 lags. * and ** indicate
significance at 5% and 1% levels respectively.
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Table 3 GARCH estimates for all monetary policy announceisie

Series 1 X 10 tstats @ tstats  agx 10 tstats 0; tstats pi tstats  yx10 tstats
Whole sample
1 0.1283 3.31° 0.15 7.15° 0.00003 264" 0.31 16.97" 0.77 817" 0.0046 22.38"
2 0.1351 2.10° 0.14 575" 0.00003 1.69 0.20 19.34" 0.83 1275" 0.0029 7.73°
3 0.1623 2.04" 0.17 6.92"° 0.00008 245" 0.18 19.62" 0.85 121.3" 0.0027 5.02°
4 0.1533 1.54 0.13 590" -0.00006 -2.25"° 0.06 13.62" 0.94 278.4"° 0.0029 4.74°
5 0.2319 2.43° 013 497" 000014 215" 0.17 2857" 0.86 173.6° 0.0046 4.28°
6 0.1112 099 0.12 577" -0.00010 -1.98"° 0.05 14.42"° 0.96 429.2° 0.0031 3.47°
7 0.1996 1.91 0.11 526" 0.00010 1.30 0.14 17.22" 0.88 137.7" 0.0037 2.72°
8 0.1589 1.39 0.11 526" -0.00001 -0.17 0.09 20.74" 0.92 273.7° 0.0040 3.19°
9 0.0865 0.72 0.10 4.78"° -0.00010 -1.55 0.04 14.46° 0.96 4258" 0.0033 2.63"
10 0.1001 081 011 569" -0.00014 -2.07"° 0.04 13.29" 0.96 389.2" 0.0042 3.37°
11  0.1194 094 011 540" -0.00008 -1.20 0.06 16.30" 0.94 3257 0.0043 3.33°
12 0.1777 140 010 4.88" 000012 1.11 0.12 1890" 0.88 162.2° 0.0076 4.61°
TIE 00264 151 0.05 217" 0.00000 0.13 043 2253"° 0.70 107.2° 0.0105 33.10"
Subperiod 2001-2004
1 1.8911 352° 0.5 358" 0.01218 892" 021 9.38° 0.78 46.17° 0.0004 0.02
2 14576 3.42° 0.16 4.64° 000352 276" 0.17 11.14° 0.84 93.97° 0.0298 2.14°
3 2.0006 483" 010 2.35° 0.02841 7.04° 0.39 14.03° 056 21.16° 0.1089 2.70°
4 1.7110 3.43° 0.09 207  0.01181 547" 018 9.21° 0.80 46.20° 0.0162 1.16
5 15170 4.11° 0.09 1.87 0.00906 495" 0.23 15.07° 0.78 76.85° 0.0079 0.62
6 0.8915 1.88 0.01 0.21 0.00494 561" 0.04 867 ° 0.94 141.19° -0.0473 -6.31"
7 1.1301 3.25° 0.02 057 0.00407 350" 0.20 11.27° 0.83 62.95° 0.0022 0.20
8 1.3318 3.59° -0.01 -0.21 0.00521 534" 0.19 12.00° 0.82 63.84" 0.0182 1.60
9 0.7557 1.90 -0.04 -1.00 0.01153 6.75° 0.18 10.81° 0.78 52.38" 0.0235 1.54
10 1.1099 321" -0.01 -0.33 0.00932 723" 020 12.14° 0.78 5852 0.0184 1.52
11 1.1139 3.24° 0.00 0.05 0.00688 5.13° 0.26 13.98° 0.74 60.62° 0.0535 4.48°
12 1.1539 3.38° 0.00 0.05 0.00600 530" 0.21 1253° 0.78 66.18° 0.0312 2.85°
TIE 07322 160 0.36 846° 0.01830 508 ° 021 781" 069 3031° 02305 7.26°
Subperiod 2005-2008
1 0.1443 357" 007 226" 000017 7.66° 045 13.24" 061 4581"° 0.0087 16.65"
2 0.1722 2.66° 0.10 261" 000027 579" 0.32 969" 069 3582° 0.0065 7.57°
3 0.1250 1.51 0.18 4.86° 0.00025 4.10° 0.17 7.96° 0.80 47.11° 0.0042 569"
4 0.1466 1.43 0.16 4.48° 0.00027 345" 0.13 7.34" 085 5212° 0.0053 5.43°
5 0.1103 1.00 0.16 4.66° 000039 326" 011 729" 0.86 50.99° 0.0051 4.39°
6 0.1199 1.05 0.19 572" 0.00030 244" 011 7.85" 0.87 5481° 0.0060 4.63"
7 0.1372 1.19 0.17 514" 0.00049 3.05° 0.13 795" 0.84 44.28" 0.0059 3.56°
8 0.0537 0.44 0.18 574" 0.00008 072 0.06 6.30° 0.92 72.69° 0.0044 3.41°
9 0.0701 058 0.19 589" 000027 1.89 0.09 756" 0.89 5893" 0.0038 2.69°
10 0.0644 053 0.18 559" 0.00040 259° 010 7.00° 0.87 51.83" 0.0056 3.44°
11  0.0539 042 019 585" 000029 195 0.09 6.35" 0.89 5547" 0.0046 293"
12 0.0401 030 0.17 504" 000038 223" 010 6.36° 0.88 51.08" 0.0074 4.05°
TIE 0.0255 1.25 -0.22 -6.02° 0.00008 7.22° 055 14.07" 0.54 4860° 0.0187 23.82°

Note. The table reports results from the GARCHnestion:;

Te=u+Qre_q +up s he = ag + aui_y + Bihe_q + ¥nDpy

where 1 is a constantr, is the logarithmic change of settlement pricesday t, the
residualsu, are assumed to be normally distributed with mearo zand conditional
varianceh,. Dy is the dummy variable that takes the value of &mthere is a monetary
policy annoucement.* indicates significance atSbelevel.
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Table4 GARCH estimates for expansive monetary policy ameements

Series 1 X 10 tstats @ tstats 0o x 10 tstats 0p tstats pi  tstats  y x10 tstats

Whole sample
1 -0.0196 -0.49 012 559° 0.00015 9.67° 026 1829° 0.80 104.8" 0.0083 4.31°
2 0.1074 193 013 564" 0.00011 6.80° 020 23.71° 0.84 149.5° 0.0056 1.89
3 0.1208 1.74 016 7.05° 0.00011 423" 0.15 18.07° 0.87 129.2° 0.0023 1.14
4 0.1325 1.36 0.13 581" 0.00006 3.21° 0.07 13.82° 0.93 260.3" 0.0019 1.30
5 0.1944 212" 0.13 513" 0.00024 4.08° 0.16 27.43° 0.87 176.9" 0.0035 0.99
6
7
8
9

0.0879 079 012 580" 0.00005 282" 0.05 14.73° 0.96 462.0° 0.0017 1.49
0.1740 165 011 524" 0.00021 342" 014 17.57° 0.88 141.8° 0.0033 1.01
0.1241 1.10 011 522" 0.00013 291" 0.09 20.06"° 0.92 268.7" 0.0025 1.13
0.0637 054 0.10 4.83° 0.00005 1.82 0.05 14.11° 0.95 400.1" 0.0021 1.29
10 0.0807 0.66 0.11 5.72° 0.00006 2.20° 0.04 13.34° 0.96 394.7" 0.0019 1.19
11 0.1012 0.80 0.11 548" 0.00009 245" 0.06 1522° 0.94 300.7  0.0029 1.19
12 0.1695 1.33 0.1 4.97° 0.00036 3.80° 0.12 17.86° 0.89 160.9" 0.0092 2.12°
TIE -0.0136 -0.23 0.15 6.56°  0.00042 34.82° 0.30 2595° 0.77 126.8° 0.0186 7.65°

Subperiod 2001-2004

1 18761 358" 0.16 3.62° 0.01264 951° 020 9.36° 0.78 46.46° 0.3868 1.24
2 14416 330" 0.16 4.62° 0.00584 577" 015 10.52° 0.84 89.26" 0.1823 0.90
3 19317 459" 010 240° 0.02966 7.16° 0.37 13.71° 0.57 20.77" 0.4862 0.84
4 16326 335° 009 210° 0.00806 5.48° 016 9.74° 0.83 67.56 0.3691 2.15°
5 1.4996 399" 0.09 1.85 0.00917 6.32° 022 15.10° 0.78 80.24" 0.1761 1.02
6 11903 3.01° 0.01 0.30 0.00521 8.13° 0.10 10.65° 0.89115.32" 0.0536 0.73
7 1.1075 3.18° 0.02 0.48 0.00509 4.32° 021 11.40° 0.81 59.17° 0.1805 1.08
8 1.2383 341" -0.01 -0.27 0.00656 6.16° 0.18 11.57° 0.81 59.86" 0.2812 1.87
9 0.8429 221" -0.05 -1.47 0.00252 3.48° 0.10 10.00° 0.89 94.65" 0.7115 5.29°
10 11235 3.19° -0.01 -0.18 0.00473 583" 0.16 11.94° 083 75.78" 0.8678 4.03°
11 1.0274 2.93° 0.00 0.06 0.00780 6.91° 024 13.26° 0.75 59.79" 0.5141 1.59
12 1.0884 3.25° 0.00 0.04 0.00772 7.15° 021 12.48° 0.76 63.11" 0.4182 2.05°

TIE 0.6863 156 0.34 864" 0.01754 548" 0.21 1042° 0.71 38.91" 1.1094 571"

Subperiod 2005-2008

1 0.0056 0.14 0.00 0.00 0.00032 10.61° 050 15.02° 0.63 43.11" 0.0163 3.81
2 0.1426 224" 0.09 268° 0.00031 7.92° 033 1426° 0.71 43.31° 0.0106 1.90
3 0.0721 0.94 018 550° 0.00009 3.07° 008 826" 091 91.40" 0.0022 1.59
4 0.0942 093 016 4.73° 0.00025 3.95° 0.10 7.73° 0.89 6597  0.0035 1.61
5 0.0587 0.54 0.16 500" 0.00035 3.91° 009 7.93° 0.89 6590 0.0043 1.53
6 0.0664 0.57 020 6.16° 0.00030 3.64° 008 819" 090 72.32" 0.0039 1.80
7 0.0862 0.73 0.18 569 ° 0.00032 3.04° 009 7.92° 090 62.77" 0.0039 1.41
8 0.0253 0.21 0.18 587" 0.00020 256" 006 6.43° 093 80.38" 0.0028 1.44
9 0.0462 0.39 0.19 6.08° 0.00032 290" 009 7.85° 090 6542" 0.0024 0.93
10 0.0388 0.31 0.19 582" 000040 328" 0.09 7.17° 0.90 61.65" 0.0026 0.86
11 0.0366 0.28 0.20 6.11° 0.00033 282" 0.08 6.49° 0.91 6510  0.0023 0.75

12 0.0306 0.23 0.18 537" 000041 3.17° 0.08 629 091 62.14" 0.0042 1.02
TIE 0.0036 0.06 -0.11 -2.72° 0.00071 23.49° 0.36 13.15° 0.66 49.17  0.0249 6.90 "

Note. The table reports results from the GARCHnestion:

Te=U+ Pre_g +up; he = ag + @ uf_y + Brhe_q + Yo Dy

where 1 is a constantr, is the logarithmic change of settlement pricesday t, the
residualsu, are assumed to be normally distributed with mearo zand conditional
varianceh.. Dy is the dummy variable that takes the value of #mtihe monetary policy
announcement is expansive.* indicates significaiidae 5% level.

26



Table5 GARCH estimates for restrictive monetary policpanncements

Series 1 X 10 tstats @ tstats agx 10 tstats 0; tstats p1  tstats y x10' tstats
Whole sample
1 0.1814 424" 013 5.38° 0.00004 6.12° 0.17 1810° 0.86 147.0° 0.018310.26"
2 0.1733 262" 014 587" 000010 6.66°  0.17 19.12° 085 136.1° 0.0236 7.75°
3 0.1938 243" 017 7.06° 0.00016 519 ° 0.17 19.66° 0.85 119.1° 0.0231 6.19°
4 0.1914 1.85 0.13 5.82° 0.00009 344° 0.10 1459° 091 179.6° 0.0073 4.94°
5 0.2601 263" 014 4.99° 0.00029 4.43° 017 27.43° 085 1649° 0.0164 4.38°
6 0.0964 0.83 0.12 5.75° 0.00005 255" 0.05 14.69° 095 4335° 0.0016 1.54
7 0.2041 1.90 0.11 5.31° 0.00023 3.72° 0.14 17.20° 0.88 1386  0.0093 2.63"
8 0.1506 1.32 0.11 5.22° 0.00015 3.17° 0.09 20.45° 091 263.3° 0.0060 2.47"
9 0.0708 0.60 0.10 4.80° 0.00005 1.76 0.05 13.90° 0.95 364.8° 0.0025 1.61
10 0.0961 0.78 0.12 5.69° 0.00006 205° 0.05 1351° 095 361.4° 0.0034 2.08°
11 0.1212 0.95 0.11 548" 0.00009 226° 0.06 16.83° 094 343.7° 0.0051 2.47°
12 0.1876 1.45 0.11 4.92° 0.00031 350° 0.11 17.83° 0.89 173.4° 0.0115 3.14°
TIE -0.0171 -0.81 -0.01 -0.59 0.00007 21.27° 0.41 27.60° 0.72 1065  0.0645 6.23°
Subperiod 2001-2004
1 1.9838 3.75° 015 3.49° 0.01171 9.03° 022 945" 0.78 46.49° 0.0486 0.89
2 1.4678 3.38° 0.16 4.49° 0.00564 553" 0.16 10.61° 0.84 87.71° 0.0312 0.68
3 1.9016 465" 0.09 219 ° 0.02890 6.99° 0.36 13.29° 058 20.81° 0.1738 1.69
4 15887 3.13° 0.09 2.10° 0.01159 6.22° 0.16 897"  0.82 51.13° -0.0194 -0.50
5 15231 413" 0.09 1.86 0.00944 6.22° 0.24 1543° 0.77 78.48° 0.0192 0.53
6 1.0928 2.52° -0.01 -0.64 0.00012 1.05 0.01 8.06° 0.99899.60° -0.0229 -4.89"
7 1.1301 3.20° 0.02 0.57 0.00413 387  0.20 11.09° 0.83 62.85° 0.0074 0.31
8 1.3287 357" -0.01 -0.24 0.00562 567  0.18 11.89° 0.82 65.28° 0.0184 0.99
9 0.8145 2.07° -0.03 -0.92 0.01328 7.60° 0.19 10.82° 0.76 49.09° 0.0832 2.66"
10 1.1141 3.16° -0.01 -0.33 001034 791° 020 11.76° 0.77 55.45° 0.0125 0.56
11 1.0850 2.88° 0.00 0.00 0.01252 9.30° 0.26 12.67° 0.72 4825" 0.0124 0.44
12 1.0716 295"~ 001 0.20 0.00775 7.12° 049 11.79° 0.78 63.68° -0.0182 -0.94
TIE 0.7544 1.62 035 7.85° 0.02565 5.80° 0.23 13.44° 065 27.80° 0.4289 4.35°
Subperiod 2005-2008
1 0.1779 396" 007 223" 0.00007 6.46° 0.15 11.73" 0.84 83.03° 0.0206 9.56"
2 0.1933 289" 011 326" 0.00031 7.75° 022 970" 0.75 4255 0.0426 6.79°
3 0.1598 197" 018 541" 0.00038 571" 0.14 788" 0.82 46.46° 0.0324 6.31°
4 0.1915 1.87 0.16 4.61° 0.00060 542" 014 7.60° 0.82 4234° 0.0272 523"
5 0.1563 1.44 0.16 4.80° 0.00073 4.90° 012 7.21° 083 41.73" 0.0256 5.10"
6 0.1397 1.17 019 5.82° 0.00057 466" 010 7.85° 086 53.64° 0.0177 455"
7 0.1521 1.29 0.17 5.32° 0.00066 4.34° 012 826" 085 46.43° 0.0171 3.42°
8 0.0691 0.56 0.18 5.63° 0.00037 331" 0.08 657" 091 6220° 0.0094 3.12°
9 0.0941 0.78 019 5.93° 000052 3.79° 010 8.05° 0.88 5528° 0.0139 3.32°
10  0.0975 0.79 019 570" 0.00069 4.22° 011 7.22° 086 47.61° 0.0186 3.51"
11  0.0867 0.67 019 5.89° 000054 350" 0.09 6.45° 088 50.93° 0.0157 3.47°
12 0.0759 0.57 017 5.11° 0.00063 3.78° 0.09 6.34° 088 49.64° 0.0190 3.75"
TIE 0.0176 0.84 -0.31 -9.24° 0.00009 11.33° 059 16.55° 0.60 39.41° 0.0895 4.95"

Note. The table reports results from the GARCHnestion:

Te=U+ Pre_g +up; he = ag + @ uf_y + Brhe_q + Yo Dy

where 1 is a constantr, is the logarithmic change of settlement pricesday t, the

residualsu, are assumed to be normally distributed with mearo zand conditional
varianceh.. Dy is the dummy variable that takes the value of #mtihe monetary policy
announcement is restrictive.* indicates significaat the 5% level.
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