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Abstract AMRETE. ARILEBSOSHEET—2ZALVT, BARTOEN - ENERENCHTINE

AREBETESMECTBHZIML L. BHN- BENESRENGE. BERROBA, BBEOILEK, XA
FTAEFRHEOEA, RESABRECBALVS4O0BEICHIND, BEZ &L, BERARA
OARILEENEEZFLOMIZDE, AREFRITOTFIIVALESICRIELT, KR
ICRHUBML TVWREFZERTENS,

Tio, AHARTR., BRBITOTF IV ALE>TEERIENETHESMEOY TS 4 X &5+
Bll, 32, BRETFIVALLEBOTBOHT A AFERELChEL, RITHRTEHE
ENEEBEEYTBIIHETRI VTS AR ENEN 21z, 2hiZR, AERETESMEN.
RICBAZN2BERONBZR/EBHICTFEL., A AFHNSTOMRZABHEBICEVIAATL
ECENTNERIHDEEASND,

LAL, BRIV DOLRENDHAZERICTFEITIORELL, WHEFABEBCTFRE+IC
BYATKBABVCELEEHYFED, HIAEFE, THESMEL. XA FTASIBROBAZERL
NROVBEFHETTFRALTVEBL2EEASND, THESMER. HLBELAREBRIZVE
RIS, EABIRYOBRAT a2 ek, FREKET o, TORR., EXBETFI2
ATFTONBDBHETICE, NAFTRAERNEAOA NI MABERNICRNEZEFE, KSOFRR
LRERICRSAZ &R I,

FHROHKERE., ERMBRIROSMCEITIRIEONIVOZZZOBHEICHL T, EELES
ZRLTVWBREEZSND, BF, BRIV IVZERET -2/ SHEL. £RBEEONYIO
BENDAVNIRNZFRLEIS EVSHBENMEATVWSD, LAL, AEAEHESB TR, XKD
BREZNATFTIOAENDABYEL SHEEICHBVIAATLES S, EXBTF IV AN
BENLEZOMBEANDA NI NI NELBRERNF HD, LENF 2T, ERXBTFIAL
BRICEEChDHESZEHERTVRLETTE., BRVRZBNMFTFTLTLES TR 5.

We characterized the reaction of the FX market to the quantitative and qualitative easing
implemented by the Bank of Japan (BOJ), using the high frequency data on the yen/dollar
exchange rate. The quantitative and qualitative easing is divided into four phases: the introduction
of the policy; the strengthening of the policy; the addition of negative interest rate policy; and the
addition of yield curve control. We examined closely the behavior of the yen/dollar FX market on
the dates of policy announcement. We found that the yen responded to the BOJ's announcements
and quickly depreciated against the US dollar.

We also calculated market participants' surprises induced by the BOJ's policy announcements.
Interestingly, market surprises observed after the announcements were very small and smaller
than those measured in a preceding research on the Japanese government bond futures. We
found that the participants in the FX market forecast the contents of forthcoming policies
aggressively and incorporated that information into the exchange rate from a few months before
the official announcements.

It is difficult, however, to predict exact dates of policy announcement. The market may be short of
time to fully incorporate its expectations into the exchange rate. For instance, the market
participants did not expect the addition of negative interest rate policy until a few hours before the
official announcement. Without new public information, they immediately took into consideration as
many policy options as they could. Consequently, the range of expectations was so wide before
the official announcement was made that the impact of the introduction of negative interest policy
was within their expectations.

The results of this research issue an important warning to the recent direction in the

macroeconomic analysis of monetary policy. We have witnessed recently growing literature in




which policy shocks are extracted from high frequency data to quantify the macroeconomic impact
of monetary policy. In the FX market, however, the impact of forthcoming policy is incorporated into
price movements well before the policy are announced. As a result, the price impact observed at
the moment of announcement tends to be small. Consequently, we are likely to underestimate the
policy effects, if we focus on the impact on exchange rates observed only after the official policy
announcements are made.
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Quantification of Surprises in Financial Markets Using High Frequency Data

1. HIREBRFROBE

AHETIE. ANLESEOEEET —4Z2AL T, BARTOEN - BEMERENIN T 2NEABHSESMEDITBESLI.
EN-ENERENE. ABREOEA, ABEDILK, IMTRAEMBROBA RESFMEEDOZEALS 4 DOBEIZHT M
%, BECEIZ, BERARBOARNLBSOEBEZF LN T L. AIXBRBITOTFIVRICELIZRIELT, KU Uil
LTWaHFERTERND,

F . ARRTIE BARRITOT T IV RICEOTEIERIEN=TIHESMEDY TS5 XE5tBILI=. THE BEETF VU ALL:
BOTHEDYTSA X EFBIT/PE EITHARTHASN-EBEEYTBZITE T2 TS XLYB/NEhof=, ChiZE, S EA
BEMISSMEN. RICEASNIBEORNBRZRBHMICFEL. BARTINOZOMNRELBRGITHYRAATHIENEZDER
ZHdEEALND,

AL RSV D RREINIMDEZEEHEICFETIDORFELLL TEALBHBICTFEET D ICHYRATKRALTNLLHYE
BIZIE, THEMEF, 1T RAEFBEROBEAZERXGLAROYFMAETFEL TG SEEZ LMD, THSME, %ﬁ
FRARBEEROVGVEFIC, ZXEIRYDBEERATLavEREHL, FRERET o2, TORR. ERXGTFHUANTHhN L]
EFTIZF . RAFRAEFEADA NI BRERICNFEDFE . HoDFRIILEEHRE IR S EEL0T=,

APROBRIEL. ERBRDRDOANICEITIREDIIVORFZOHECHLT. ERLEFERLTNDEEZAOND EE,
BR avIESHEET S0 oHHEL, EMBEROTIOZEFADAU/NIMEFRILESIEVSHRAEA TS, LL, SAE AR
IS TIE FROBREZNLT T IV RASNENEYRI NG E IZBYIAATLESI = ERXBT FOU AN GShzEE D%
ANDANYFINEKBDEAMBH D, LI=M> T EXGTF IOV ALURICEESNABBEEBHZR TV ST TR, BEMRZ@E
INERTLTLESAIREME D B D

2. HEBREROBE FER)

We characterized the reaction of the FX market to the quantitative and qualitative easing implemented by the Bank of Japan (BOJ),
using the high frequency data on the yen/dollar exchange rate. The quantitative and qualitative easing is divided into four phases: the
introduction of the policy; the strengthening of the policy; the addition of negative interest rate policy; and the addition of yield curve
control. We examined closely the behavior of the yen/dollar FX market on the dates of policy announcement. We found that the yen
responded to the BOJ’ s announcements and quickly depreciated against the US dollar.

We also calculated market participants’ surprises induced by the BOJ’ s policy announcements. Interestingly, market surprises
observed after the announcements were very small and smaller than those measured in a preceding research on the Japanese
government bond futures. We found that the participants in the FX market forecast the contents of forthcoming policies aggressively
and incorporated that information into the exchange rate from a few months before the official announcements.

It is difficult, however, to predict exact dates of policy announcement. The market may be short of time to fully incorporate its
expectations into the exchange rate. For instance, the market participants did not expect the addition of negative interest rate policy
until a few hours before the official announcement. Without new public information, they immediately took into consideration as many
policy options as they could. Consequently, the range of expectations was so wide before the official announcement was made that
the impact of the introduction of negative interest policy was within their expectations.

The results of this research issue an important warning to the recent direction in the macroeconomic analysis of monetary policy. We
have witnessed recently growing literature in which policy shocks are extracted from high frequency data to quantify the
macroeconomic impact of monetary policy. In the FX market, however, the impact of forthcoming policy is incorporated into price
movements well before the policy are announced. As a result, the price impact observed at the moment of announcement tends to be
small. Consequently, we are likely to underestimate the policy effects, if we focus on the impact on exchange rates observed only
after the official policy announcements are made.

3. ABEREICET DHR

FRHE KA R B FRFMES FIRGERITEA
(G - BEE) FE4 - 1E EHERITH - BHER) (EEFITHEA - BEEA)




