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Abstract

Can official news and policy announcements affertifjn exchange speculation? This paper
investigates the impact of macroeconomic surpsessk perceptions of carry traders and the
size of their overall positions. Unlike much of gk@vious literature, we are able to identify a
significant impact of macroeconomic surprises aeifyn exchange volatility of JPY/USD even
at low (daily) frequency. We use information gleaf®m risk reversal contracts (tails of the
implied returns distribution) during the period wh&ncerns about sharp yen appreciation were
particularly high, hence more likely to show uptie price of risk. We also consider a broader
set of U.S. and Japanese news than previous wamlisihg on the announcements with
particularly large surprise components to them.r@Vewe find that macroeconomic news is an
important determinant of risk reversals during pasi of heavy carry trade volume, particularly
when the cost of hedging against large yen appgresi& increasing. The results are more
supportive of the trade-balance flow channel owetfplio-balance or monetary channel of
exchange rate determination during the sample ge8pecifically, Japan (U.S.) macro news
that worsen (improve) the trade balance generaflyaasociated with less perceived risk of sharp
yen appreciation, as reflected in the value of reslersals. Moreover, there is a close link
between risk reversals and non-commercial futuosgipns. We calculate a substantial effect of
macroeconomic news on carry trade activity, wittk neversals (the cost of hedging) as the
transmission mechanism.
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Introduction

One of the consequences of the zero-interest dditeypn Japan was the emergence of
massive yen currency carry trade activity wheregtors borrowed in yen (funding currency)
and bought higher-yield assets in other currentseget or investment currency). Specifically,
carry trade is a foreign exchange arbitrage styategvhich an investor borrows in a low interest
rate currency and takes a long position in a highterest rate currency betting that the exchange
rate will not change so as to offset the profitslean the yield differential. For example, an
investor can fund higher yielding deposits in th& Wby borrowing from commercial banks in
Japan at low interest. This strategy will necetsigaforeign exchange transaction to sell yen for
U.S. dollars in order to convert yen liabilitiesardollar assets. In addition to issuing liabiktie
in low-interest currencies, carry trade can be ceotetl using currency forwards and futures on
the margin (Gagnon and Chaboud 2007). For exarapgiedge fund could enter a forward
contract to sell yen for dollar at some future d&ech carry trade strategies generated persistent
excess returns (e.g. Burnside et al., 2007; Dag@@9; Hichradl and Wagner, 2010), but also
exposed carry traders to substantial currencyamgklarge losses if the yen were to appreciate

substantially (Gyntelberg and Remolona, 2007).

Figure 1 shows the U.S.-Japan interest differeatial the JPY/USD exchange rate during
2004-06 when the yen carry trade was at its heigie. prolonged low interest policy and weak
economy in Japan, during which short-term moneyketaiates were continuously near zero,
combined with a strong economy and rising interatgs in the U.S., led to a rising, large and
persistent interest differential. The figure albows that the JPY/USD depreciated on average
over this period, but that trend depreciation wasrrupted by several episodes of sharp
appreciation and considerable volatility. This segnviolation of uncovered interest parity
(UIP)" 2 allowed profit opportunities (ex post) for carrgders, but the riskiness of this strategy

was also exposed during the bouts of large yeneagiion.

One way to hedge against the risk of substantialaygreciation is to enter into a risk

reversal contract. A risk reversal contract isgimeultaneous purchase of a deep out-of-money

! An appreciation of the high yield currency is ammple of the forward premium puzzle and the viokabf the
uncovered interest parity (UIP) well documentecdHaynsen and Hodrick (1980) and Engel (1996).
2 |chiue and Koyama (2011) estimate the UIP regoessbefficient as low as -2.79 for the yen.



(OTM) call option and the sale of a deep OTM pui@p. The holder of the risk reversal is
hedging against sharp yen appreciation and accgfitimikely) downside risk of sharp yen
depreciation, taking on a one-sided bet. If yemdfog currency) appreciates sharply, the payoff
is positive for the risk reversal. The opposit&ige for sharp yen depreciation. Carry traders
would lose on this risk reversal contract if the yepreciates sharply, but this loss is more than
offset by gains from holding an open yen carry-radsition. As such, the value of risk
reversals are frequently treated as a proxy of @agtiens about the risk of very large changes in
exchange ratésDuring the “carry trade” period in Japan, wheraficial institutions were
borrowing heavily in yen and investing in assetsaeinated in U.S. dollar and other currencies,
the value of the risk reversal was always negalfifes indicates a market hedge against sharp

appreciation of the JPY/USD exchange rate.

This paper investigates market perceptions ofitkeaf large exchange rate movements by
using information gleaned from risk reversal coctsand macroeconomic news surprisége
focus on the height of the carry trade period pada(March 2004 through December 2006),
where the sample is delimited at the beginningheydessation of the Bank of Japan large-scale
intervention operations and ends before the firdmrisis emerged. Our view is that concerns
about sharp yen appreciation were particularly @vidluring the period of heavy carry trade

activity and are more likely to show up in the prif risk.

We are interested in which macro news announcena@pisar to influence the risk
assessments of traders involved in the yen caadetrDoes macroeconomic news explain the
hedging behavior of foreign exchange traders atitissmportant for the carry trade? To
investigate this question we focus on “big” newspsises (greater than one standard deviation
movements) that are more likely to convey inforimaiibout the risk of large changes in the
exchange rate. To our knowledge, we are the ooljysthat investigates the direct impact of

news (other than foreign exchange market intereahfior the value of JPY/USD risk reversals.

% Arisk reversal is a directional bet on (or hedgainst) a large price movement constructed bynalsineous
purchase of out-of-money call and sale of out-ofamoput option (usually 25 or 10 delta) of the sanadurity.
The value itself is the implied volatility for tleall minus the implied volatility of the put.

* Brunnermeier et al. (2009) interpret such persist#P violations as a compensation to carry trader the
downside risk of sharp funding currency appreciatio

® Evans and Lyons (2008) investigate the impact aénm news on order flow, while Ito and Hashimot61@) and
Fatum, Hutchison, and Wu (2010) investigate higlgdlency responses to macro surprises in JPY/USEnage
rate. Galati et al. (2006) and Disyatat and G&2iD7) consider the impact of official foreign eaclge market
intervention on risk reversals in the JPY/USD magda Czech Koruna — Euro market, respectively.



In our investigation we consider a broad set ofsiewhirty three sources (18 U.S. series and
15 Japan series) — the choice of which is guideld by theory and previous empirical work in
related areas. A critical issue in the yen cartyésparticular concern over large yen
appreciation, so we explicitly consider the asymioétnpact of news possibly stemming from
loss aversion when the cost of hedging yen apgdreniss increasing. Finally, we consider the
indirect effect of news through the value of riskersals on the yen carry trade, using (non-
commercial) open interest positions in future mexles a proxy for carry trade activity. The
investigation of the link between macroeconomic siewd futures positions through the risk-
reversals channels may provide an explanation masarry trade activity to the finding by
Chen and Gau (2010) in that the contribution ofifes prices to overall price discovery in
foreign exchange markets increases markedly arthenimes of macroeconomic

announcements.

Unlike much of the previous literature, we are d@bleentify a significant impact of
macroeconomic surprises on foreign exchange vityabit JPY/USD even at low (daily)
frequency. We use information gleaned from riskersal contracts (tails of the implied returns
distribution) during the period when concerns atsharp yen appreciation were particularly
high, hence more likely to show up in the priceisk. Overall, we find that macroeconomic
news is an important determinant of risk reverdalsng periods of heavy carry trade volume,
particularly when the cost of hedging against largle appreciation is increasing. Estimates
using predicted values based regression coeffemdw that the cumulative impact of
macroeconomic surprises can account for more thhainchof the total change in risk reversals
during particularly dramatic episodes of changisg perceptions in the JPY/USD market.
Moreover, there is a close link between risk reasrand NCMS positions (a proxy for carry
trade activity), and this link is borne out in Ggan causality tests. Using this metric, we are able
to calculate the effect of macroeconomic news arydeade activity, with risk reversals (the
cost of hedging) as the transmission mechanismeiipg on the subsample and calculation
method macroeconomic news surprises can transi@enore than one third of the total

adjustment in yen speculative positions.



The paper is organized as follows. Section 2 dessrihe data and institutional features of
the carry trade and market for risk reversals.i8e@ presents the main empirical analysis and
results. This section establishes a link betweecroegonomic surprises and the value of risk
reversals which is robust to a number of empincatiel specifications. We consider a large
variety of news types and, given that risk revergaice the probability aéxtremeexchange rate
fluctuations, we identify large surprises. Secdoimvestigates the link between risk reversals
and carry-trade activity where, as a proxy forlditer, we use open interest non-commercial
short futures positions (NCMS) in yen on the ChaMdgercantile Exchange (NCMS increased
from 40,000 to over 160,000 during our sample hriBy examining the correlations and
through Granger-causality tests we establish astdink between risk reversals and net NCMS
showing that the short positions in yen declingg)ifollowing an increase (decrease) in the cost
of insurance against a substantial yen appreciafibe empirical link between non-commercial
futures and risk-reversals may help explain themetinding by Chen and Gau (2010) that the
share of the contribution to the price discoverthie JPY/USD markets of futures rates rises
relative to spot rates during the times surroundi@gmacroeconomic announcements. The
Granger-causal relationship between risk reveesasNCMS allows us to obtain an estimate of

the impact of macroeconomic news surprises oniskesensitive carry trade activity.

1. Data and Risk Reversals

1.1Institutional Features

A risk reversal is a directional bet (or hedge)iagfdarge price swings. It is a contract long one
unit out-of-the-money (OTM) (typically 25-defjaFX call option and short one unit OTM FX
put option. In other words it is the cost of buyinsurance against large foreign currency
appreciation, financed by providing insurance agjderge foreign currency depreciation. The
value of a risk reversal is equal to the impliethatibty of an out-of-money call minus the
implied volatility of an out-of-money put of theraa moneyness and maturity. Garman and
Kohlhagen (1983) applied the original Black and@eb (1973) framework to foreign exchange

® The delta of an FX option measures its sensitivitthe spot exchange rate. The strike price &-délta option is
far enough from the spot price such that the ogi@mium exhibits only a 0.25 correlation with cpas in the
strike price.



options. We following Galati and Humpage (2006 )witie following representation of a price
of a European foreign exchange call option:
1

C(X,s) = (1+i)T(F><F(d1(X,s))- X 5F (d2(X,s))) (1)
where,
_In(F/X)+(s2 1T
di= T dz2=di- sT 2)

X is the strike priceF=e("?T Srepresent the forward raieandi* are domestic and foreign
interest ratesSis the spot exchange rate alRds the cumulative distribution of a standard
normal. An option’s delta represent is sensitititythe changes in the exercise price. Risk
reversals are constructed from out-of-money optieitls only 25% sensitivity to changes in the
strike price. Then the call price has the followprgperty:

ICX.5) - 025 (3)
X
Finally, a 25-delta risk reversal is the differemcé¢he implied volatility of a 25-delta call and
put option:
_ 254 25d
RR25=s . -5, (4)

Under a symmetric risk-neutral distribution theueabf risk reversal should be zero since
both OTM call and put will have the same probapitit landing at-the-money by the expiration
date. Therefore, risk reversals only take on nan-zalues if the risk-neutral distribution of
foreign exchange returns is skewed, their value/eging the combined effect of expected
skewness and skewness risk premium. Negative vafugsk reversals imply that out-of-money
dollar puts have a higher probability of being exsrd than out-of-money dollar calls indicating

a market hedge against large yen appreciation @l&r depreciation).

Jain and Stafford (2006) find that yen ralliesygarade unwinding, and bouts of risk
aversion are correlated. Hence, risk reversal$yli@pture risk appetites of carry traders during
the times of high cost of insurance against yemeapation. Whether risk reversals are forward
looking is still uncertain. Jain and Stafford (2p@i6d that sharp movements in spot are usually
followed by risk reversal overvaluation as riskmpprem increases and implied skew in the

following period is higher than the realized skessef the return distribution. Examining data



at daily frequency, Chaboud and Gagnon (2007) attgateduring periods of high volatility
movements in risk reversals postdate movementsdhaage rates. At weekly frequency Carr
and Wu (2007) find that JPY/USD and GBP/USD retwimsw positive correlations with
changes in risk reversals. Farhi et al. (2009) fivat monthly changes in nominal interest rates
and risk reversals exhibit strong contemporaneiols The same authors also find some
evidence of exchange rate excess returns (relati\dP) predictability with risk reversals —

very high levels of risk reversals may predict enay appreciation.

Unlike the implied skewness of at-the-money optjoisk reversals provide potentially
useful information on market pricing of extremedyde events Farhi and Gabaix (2008)
formulate a general equilibrium model in which tlspw that under certain conditions risk
reversals depict the difference in the resilieniciée two country’s export sector productivities

to aggregate shocks.

We are aware of two studies that have investigdte@mpirical links between risk reveréals
and official foreign exchange market interventioging macroeconomic news in one case as
control variables. Galati et al. (2006) estimate ¢ffect of Japanese foreign exchange market
intervention on the value of JPY/USD risk reversd¢sg with other measures of dispersion in
exchange rate expectatioh$hey consider daily data over January 1996 — Ndesr2005 and
find weak evidence that intervention operationsaoigisk reversals. Disyatat and Galati (2007)
study the impact of official intervention on thdwe of risk reversals in the Czech Koruna —
Euro, using daily data over September 2001 to Sapte 2002. They also find that intervention
has a limited impact on risk reversals, but thatrm@conomic news is not significant. (They
consider several measures of price, output and plogment surprises for the Czech Republic

and Germany).

Risk reversals are also used indirectly along witter option derivatives to derive higher momeritssk neutral
distributions.Galati et al. (2005) and Morel and Teiletche (2088Hy the relationship between official
interventions in foreign exchange and market uagetyt. They use FX strangle and risk reversal gricerecover
option implied higher moments of the risk-neutrl feturn distribution.

8 Several related studies including Beber and Br&2@i6), and Aijo (2008) investigate the impact of
macroeconomic surprises on options implied highements, including option implied skewness, whildayge et
al. (2010) study the effects macro announcemenjsrap components in realized volatility.

° Galati et al. (2005) consider the effect of inmion and macroeconomic news on several measfires o
expectations regarding exchange rate movementsyfomkich (skewness) is derived from the valueisk r
reversals.



1.2Data

We obtain daily data on 1-month and 1-year 25-dé&tareversals from Bloomberg. We
confine our sample to the tranquil period of actieery trade after the last episode Japanese
official interventions that ended in March 2004 dosdore the beginnings of the emerging
financial crisis in the middle of 2007. In all weceup with 715 daily observations excluding
weekends from 03/18/2004 through 12/31/2006.

In terms of macroeconomic news, we seek to idemtafyables that may influence the
risk perceptions of carry traders regarding thelilood of large exchange rate movements (as
gleaned from risk reversal contracts). Althouglréhere various theoretical exchange rate
models linking macro news surprises to exchangemaivements, there is no consensus in the
literature over which drivers are most importantiaory or empirical analysis. Two broad
exchange rate theoretical paradigms may be idedtii (1) flow models that emphasize the
impact of various economic drivers on the tradeubed and thereby the exchange rate and (2)
stock models that emphasize the impact of varicos@mic drivers on asset prices and thereby
the exchange rate (e.g. portfolio balance modedsnaonetary models of exchange rate
determination). The academic profession generaéfeps the asset-market approach to
exchange rate determination, while practitioneegdiently refer to the trade balance/exchange
rate nexus as important in practice. Moreover, neggnomic drivers may enter in either
theoretical paradigm but frequently with differelitections of causal influence. For example,
strong GDP growth may be an indicator of strongeney demand and lead to a currency
appreciation in the asset model, or an indicatavafsening trade balance and currency

depreciation in the flow model.

Unfortunately, the empirical literature is not abddully distinguish which model
explains exchange rate movements best in pratieetherefore cast the net widely and include
in our set of explanatory variables an array of ma®ws, guided partly by those having
demonstrated significant explanatory power in eglampirical work and partly by data
availability. As discussed in the next sectionurhs out that our results—in terms of the signs of
the coefficients-- are most easily economicallgipteted in the context of a trade-balance flow

model of exchange rate determination, i.e. fadtwas tend to improve the Japanese (U.S.) trade



balance appear to decrease the value of risk @gemplying a rise in the expected likelihood

of large yen (USD) appreciation.

We begin by choosing Japanese news variablesréhabaparable to U.S. news
variables found to be statistically in the Anderséal. (2003) investigation of exchange rates
and other asset pricéSThe inclusion of most of these variables may Iséifjed by both the
flow and asset models of exchange rates. We alssider several uniquely Japanese news items
that are considered to be particularly importanndgtors for the strength of Japan’s economy,
e.g. surprises regarding the Bank of Japan’s TANKsAN/ey variable$' In addition, we
include on our list news surprises regarding UdBsamer and producer price indices, variables
that are especially important in the monetary apgindo exchange rate determination. In total,
the data includes announcements and survey exipedaegarding 15 types of Japanese macro
news and 18 types of U.S. macro news. The Japaeesevariables are GDP (quarterly),
Industrial Production, Capacity Utilization, Congttion Orders, Overall Spending, Large Retall
Sales, Trade Balance, Current Account, Retail Tr&d@sumer Price Index, Consumer
Confidence Index, TANKAN Large Manufacturing INnd&ANKAN Non-Manufacturing Index,
Leading Economic Index, and Monetary BaBlee U.S. news variables are GDP, Non-Farm
Payroll Employment, Industrial Production, Capatitylization, Personal Income, Consumer
Credit, Consumer Spending, New Home Sales, Duf@btids Orders, Factory Orders, Business
Inventories, Trade Balance, Producer Price Indexs@mer Price Index, Consumer Confidence

Index, NAPM Index, Housing Starts, and Index of dieg Indicators.

Consistent with the recent literature on exchangges and news, for each of the
macroeconomic announcements in our data we follevhiroader literature in defining news

surprises as the difference between the macroedoremmouncement and the preceding survey

9 This selection criteria follows Fatum, HutchisondaWu (2010).Japanese macro announcements are from
Bloomberg News Service and are also available fteerdata banks of the Bank of Japan and the Jap&iadsinet
Office. Andersen et al. (2003) consider U.S. andn@& macro news in their study of exchange ratesJapanese
news.

M The Bank of Japan website @&tvw.boj.or.jp/en/theme/research/stat/tk/index.pnovides details (in English)
regarding the TANKAN survey variables.




expectation of that announcement. Subsequentlystaredardize each news surprise series in

order to allow for a comparison of the relativdiehces of different types of news.

In addition we construct a daily series of interes¢ spread between U.S. and Japan as
the difference between the effective federal furads and Japan's uncollateralized overnight call
rate. Both are publicly avaiable from the Federas&ve Bank of New York and Bank of Japan

respectively.

We obtain the weekly futures positions data froe@ommodity Futures Trading
Commission (CFTC)’'s Commitment of Traders (COT)arepvhich is released at weekly
frequency and reflects positions at the close efebusiness Tuesday. Among other variables,
the OTC reports include weekly times-series of nommercial trader long and short positions
in yen as a percentage of total open interest. JFEC defines open interest as the sum total of
all futures contracts not yet offset by transactuabelivery or exercise. We construct the measure
of CME net non-commercial short positions (NCMSpagsercentage of open interest (% O.1.)
by subtracting non-commercial long from non-comnashort positions divided by total open

interest in yen futures.

2. Empirical Results: Macro News and Risk Reversals
2.1Preliminaries
The upper panel of Table 1 reports summary stegistir the 1-month and 1-year risk
reversal series in levels and in first differenddse maximum and minimum are (-0.05, -2.45)
and (-0.725, -2.75) for 1-month and 1-year riskersuals respectively indicating that both series
have remained negative throughout the sample pedosdistent with market hedge against sharp

yen appreciation.

12 A standardized news surprise is given by the ueetgul component of the macroeconomic announcenéded
by the associated sample standard deviation.A(ﬁt denote the value of a given macroeconomic fundsahepn

announced at time (minute) t. LEq't refer to the median value of the preceding maeketectations for the given

fundamental at announcement time t, and fe(} denote the sample standard deviation of all theprse

components associated with fundamental q. The atdimbd surprise of macroeconomic fundamental eqpanced
at time tis then defined &8, , = (Aqt - By )/§q :



Augmented Dickey Fuller (ADF) and Phillips-Perortunot tests are shown in the
lower panel of Table 1. These tests indicate tmaidg levels were not stationary. The null
hypothesis is that there exists a unit root. Tret olumn shows the unit root test on the value of
a one-year 25 delta risk reversal. The second aolsrthe corresponding tests on first
differences of the values. Both tests fail to rejbe null hypothesis of a unit root in levels, but
reject the null in first differences by a large giar(greater than 99% level of confidence). We
therefore proceed to estimate our empirical model the dependent variable in first difference

form.

3.2 Estimation Results

Tables 2 and 3 report the results. We focus irfaunal empirical analysis on one-year
risk reversals, the longer maturity options, inesrtb capture the hedging horizons of carry
traders®. Table 2 shows the baseline results where thessigms are estimated using OLS and
all the macroeconomic surprises are included irddta set, i.e. we do not drop “small” surprises
from the sample. Table 3 focuses on whether “laginges affect the value of risk reversals, as
would be expected since risk reversals reflectiieof very large exchange rate changes. We
use two criteria to select “large” surprises. Tingt fapproach is to consider only surprises
outside “narrow bounds,” i.e. exclude all surprikss than one standard deviation from the
series specific mean value. The standard devi&ioalculated based on all observations of the
surprise variables, including days with no sur@iséhe second approach, which denote as
“wide bounds,” is a stricter criteria whereby thamslard deviation is calculated on non-zero
observations only, thus effectively making the asan bounds wider. The results reported in
the two tables are similar and most of the discumssiill focus on our preferred equation
reported in Table 3. Only the significant coeffitig are reported for brevity. Complete

regression results are reported in the appendiggab

The two panels of Table 2 include the same newwises, while the right-hand-side
panel also controls for the exchange rate andntieeest rate differential. The point estimates for
those coefficient values which are significantartually identical in the two regressions, but

controlling for exchange rates and the interest ddferential (right panel) give substantially

13 The one-month results are available upon reqilibsse are generally weaker than the one-year sesoltsistent
with the view that the carry trader horizon is lfi@dges of longer maturity.



higher explanatory power (highef)Rand a better fit of the equation based on a léagsolute
value) AIC statistic. Two U.S. news surprises (Gidld Consumer Credit) and three Japanese
news surprises are significant (Trade Balance, @oes Confidence and Overall Household
Spending), in addition to the exchange rate aretést rate differential.

How may the significant estimates be interpretazhemically? The signs are consistent
with the trade balance/flow model of exchange datiermination. Recall that the value of risk
reversals remained negative throughout the caaidetsample we are investigating, indicating a
market hedge against sharp yen appreciation. Ativeggositive) coefficient value indicates
higher (lower) risk of large yen appreciation. (Am negative value of risk reversals indicates
greater combined effect of expected probabilitgudden yen appreciation and of the associated
risk premium.) U.S. trade deficits are associatétl higher GDP growth and stronger U.S.
consumer credit, leading to a lower value of riskersals—the perceived risk of sharp dollar
depreciation against the yen rises. News of imprearg in the Japanese trade balance reduces
the value of risk reversals, increasing the peestiikelihood of sharp yen appreciation, while
rising Japanese Consumer Confidence Index and Dikrasehold Spending reduces the
Japanese trade balance, in turn increasing the wdlisk reversals and leading to less risk of

major yen appreciation

The value of including the exchange rate and istewge differential is evident from the
estimates in Table 2, so we include these variahl&sble 3 where we focus on “large” news
surprises. The left-hand-side panel is estimatetyuUBLS and the right-hand-side is estimated
using an ARMA(4,4) process, for both “large” sugeriselection criteria. In particular, closer
analysis of the errors of the initial estimatioggested both AR(4) and MA(4) terms were
appropriate—based on a significant lag in the aartetation function and partial autocorrelation
function, respectively—in the estimation. This mloglas chosen, relative to a simple OLS

estimation, given the Akaike information critetfa.

1% These results are omitted for brevity but arelaisé from the authors upon request. Monday andifri
dummies were also included in the initial estimatimt were not statistically significant. Variouslwes of p,q in
the ARMA (p,q) process were considered andpthé andq=4 were selected based on the AIC criteria.



The right-hand-side panel of Table 3 shows thastrme explanatory variables remain
significant (U.S. GDP and Consumer Credit and Japarade Balance, Consumer Confidence
and Overall Household Spending) when only “larg&’psises are considered. In addition, U.S.
Personal Income and Japan’s TANKAN Non-Manufactytimdex are highly significant under
the “wide bounds” selection criteria. In all, thideS. macro news surprises and four Japanese
macro news surprises have a statistically sigmfic@pact on the value of risk reversals during

our sample period.

The standardization of the macro news surprisesvala comparison of the relative sizes of
the coefficients. Consumer Credit has the highestficient in absolute value among U.S.
surprises at -7.0 compared to -3.9 for U.S. GDPJlaBdor Personal Income. Among the
Japanese macro surprises Trade Balance has theshagefficient in absolute value of -6.4

followed by Overall Household Spending with 4.8.

3.3 Conditional Regressions

Next we examine the possibility that surprise macomomic announcements may have an
asymmetric impact on risk reversals during periofdscreasing risk of a large yen appreciation
compared to periods of decreasing risk of a laggeappreciation. We construct an increasing-
risk-dummy variable that takes on a value of 1 aypwhen risk reversals rise in absolute value
and a value of 0 otherwise. Then we repeat theessgyn of LARGE macroeconomic surprise
announcements using the ARMA (4, 4) specificatieracting each news surprise with the
lagged rising-risk dummy. Table 4 shows the redoltdoth “narrow bounds” and “wide
bounds” regressions. An estimate is missing (irtdatavith “—*) if no LARGE surprise
announcement for a particular news type was precbgean increase in the absolute value of

risk reversals during our sample period.

The regression results in Table 4 indicate thas#tef significant macroeconomic surprises,
when an announcement is preceded with an increase icost of hedging yen appreciation risk,
is not the same as the unconditional specificafiboreover, under the stricter “wide bounds”
selection criteria for LARGE surprises, more typésacroeconomic news surprises have a
statistically significant impact on risk reversal$ie difference is especially stark for news

emanating from the U.S. Both conditional regressiexhibit higher R-squared, Durbin-Watson,



and Akaike information criterion than unconditiomegressions reported in Table 2 and Table 3
indicating that most of the explanatory power otcne@conomic news surprises is higher during

periods of increasing risk aversion.

Focusing on the “narrow bounds” regression (leftgp@f Table 4) first, different U.S. news
surprises are significant when conditioning on @ésiof rising risk aversion towards yen
appreciation. A positive surprise on Capacity @étion and Housing Starts tend to increase the
value of risk reversals (reduce the perceivedaisen appreciation) in times when that risk was
rising. In terms of the exchange rate/balance-gfyEnts nexus, a rise in these variables may
indicate greater U.S. demand for domestic interatedjoods relative to Japanese imports. This
represents a reduced trade surplus of Japan antbmeythe risk of sharp yen appreciation.

Among Japanese macroeconomic news, large surpoisies Leading Economic Index,
quarterly GDP, and Retail Trade exhibit significapgative coefficients while Overall
Household Spending remains positive and signifiegntas also the case in the unconditional

regressions.

Next we focus on the “wide bounds” regression (riggnel of Table 4). Under this
specification 8 U.S macro and 5 Japanese macroiseignnouncements are statistically
significant. Most notably, U.S. and Japanese Tealance surprises have the largest
coefficients in absolute value and are both stesidy significant at the 1% level. Consistent
with the exchange rate/balance-of-payment nexespretation a surprise improvement in U.S.
Trade Balance is also associated with a reduatidhg absolute value of risk reversals while the
surprise improvement in Japan’s Trade balance mgtk@® yen appreciation more likely to

increase risk reversals in absolute value.

Among other U.S. news, the coefficients on Capdditlzation and Housing starts remain
positive and the coefficient on Personal Incomgoaisitive and significant as was also the case in
the unconditional regressions. On the other haigthen values of Consumer Credit, Consumer
Price Index, and Index of Leading Indicators inseethe perceived risk of yen appreciation
(reduce the value of risk reversals), with theslativo variables having an impact only under the

current specification conditioning on the enviromtnef rising risk aversion. As for the rest of



the Japanese macroeconomic surprises, a positipasgito TANKAN large manufacturing
index and construction orders mitigate the perakngk of yen appreciation whereas large
surprises to Japanese Retail Trade and Consunoer IRdex are associated with a further

increase in the absolute value of risk reversals.

3.4 Assessment of Economic Impact of Macro SurpriseRisk Reversals

We conduct a rough assessment of the cumulativadtmgd macroeconomic surprises on the
value of risk reversals. In this section and thet,n@e focus on two subsamples of particularly
dramatic changes in the value of risk reversalg. first period, 01/07/2005 through 03/13/2006,
corresponds to a substantive reduction in the ateswohlue of risk reversals from about -2.4 to -
1.0. The second, 04/12/2006 through 05/172006espands to a substantial increase in the
absolute value of risk reversals from -1.0 to -Zl0e impact of each type of macro news is

calculated by multiplying the regression coeffi¢ibg the value of the standardized surprise.

Table 5 shows the results for the two subsamples fifst two columns show the cumulative
impact from surprise macro announcements for tiseé ubsample, using both the “narrow
band” for upper bound and the “wide band” for tbeér bound regressions from Table 3. The
cumulative impact of macroeconomic surprises raffiges 0.32 to 0.37, accounting for 25-30%
of the total change in the value of risk reversadsr this episode. In particular, the net negative
GDP and consumer credit news in the U.S., comhividdnegative trade balance news in Japan,
led to a sharp reduction in the perceived riskac§é yen appreciation. Recall that tHeifRthe
baseline regression not controlling for exchange oa interest rate was approximately 0.03
indicating that over the entire sample period ssgpmacro announcements explain
approximately 3% of the variation in the value iskireversals. However, focusing on a
subsample of dramatic decline in the market vafuesk we see that macro surprise

announcements can account for over 30% of the atimelchange in the value of risk reversals.

The third and fourth columns of Table 5 report ¢henulative impact for the second
subsample when the perceived risk of major yenegpgtion jumped markedly. The rise in
absolute value of risk reversals (rise in percenskl of large yen appreciation) during this

episode is associated with several surprise anmeooemcts, namely a sharp unanticipated rise in



the Japanese Trade Balance and fall in Japanessehiald Spending. These announcements
accounted for approximately 10% of the total risalsolute value of risk reversals during this

episode.

Figure 2 depicts the results graphically in terrhthe volatility smile for the two
subsamples: 01/07/2005 through 03/13/2006 (toelpand 04/12/2006 through 05/172006
(bottom panel). The asymmetric “volatility smirkidicates a thick left tail (negative skewness)
of return distribution. The solid line is constredtbased on option implied volatility (historical
options data) while the two dashed line represeanterfactual volatility distribution based on
the results reported in Table 5. During the fitdisample, the impact of the negative growth and
consumption data from the U.S. combined with negatiade balance news in Japan effectively
reduced the negative skewness in the market expect JPY/USD returns. The opposite is
true of the second subsample (bottom panel), whigtden rise in Japan’s trade balance and fall
in household spending made sharp yen appreciatae hkely, thus raising implied volatility

curve in the left tail area of returns distribution

4 Link to Carry Trade Activity

Despite the well-documented profitability of catrgde activity, aggregate flow volumes
are difficult to measure because of diverse caaye strategié3and data limitations. Following
Klitgaard and Weir (2004), Galati et al. (2007) &rdnnermeier et al. (2009) we proxy for
carry trade activity with futures positions of noommercial traders on the Chicago Mercantile
Exchange (CME), which is the largest exchangedagifin exchange futures by voluthe
The Commodity Futures Trading Commission (CFTCallgueleases its Commitments of
Traders report (COT) on Fridays after the bell,ibtgflects the position at the close of previous
business Tuesday. CFTC classifies traders as nmmreocial if they have no foreign exchange
exposure to hedge and therefore presumably tranhake profit’. These traders on average

!5 For instance Hattori and Shin (2009) argue thatydeade can be accomplished through inter-offiems of
multinational investment banks.
16 Galati et al. (2007) also examine the currencyodginations of international assets and liabilisésommercial
banks available to the Bank of International Setdats (BIS). Focusing on Japan, Gagnon and Chal200d)
trace the balance sheets of not only the bankiomsebut also Japan’s official sector and privae-banking
sector.

A trader is classified as “commercial” or “non-coemeial” by filing the Statement of Reporting Trader



hold approximately 20 percent of total open intepesitions in major currencies (Sun (2010)).
While CME non-commercial futures can only serva @soxy for the broader yen carry trade,
Cecchetti et al. (2010) show that this metric sholwse association to a novel BIS measure of
carry trade activity based on the BIS banking stigs, foreign exchange swap data, and stock of
yen-denominated international bonds. As a way exklhe consistency of CME non-
commercial short positions in yen with the broackary trade Figure 3 plots the time series of
non-commercial short positions and a simple ratetfrn to carry trade (following Hochradl

and Wagner (2010)):

CR+k=(@A+i})S+k/S- @+iF (6)

whereiktdenote the effective k-period deposit rates avhalabJapan and U.S. at a given
Tuesday of the same weékWe use 1-month deposit rates. This trend is sters with the
expected behavior of carry traders increasinglygahort Yen and long USD during the period

of rising ex-ante returns to carry trade.

Figure 4 shows the time-series of net non-commiestiart positions (NCMS) as
percentage of total open interest (% O.1) (lefdiagt 1-year risk reversals (right), where the
frequency of 1-year risk reversals has been coegdrom daily to weekly (Tuesdays of each
week to conform with NCMS data). The series exteibimovement indicating that an increase
in risk reversals towards smaller negative valoa/@r cost of insurance against Yen
appreciation) is associated with an increase ioldptave Yen short positions as proxied by
CME non-commercial futures. The pair wise correlasi between the weekly changes in non-
commercial futures and weekly changes in 1-monthlagear risk reversals are 0.58 and 0.73,
respectively. We conduct Granger-causality tesextomine whether risk reversals lead (predict)

speculative futures positions or vice-versa:

2 2 2
DNCM = aDNCM-;+ A&-DRR.j+ d.Dn.j+e 7)

=1 =1 =1

(CFTC Form 40). The CFTC staff may re-classify titaeler if they possess additional information alibattrader's
use of the futures market. Furthermore, each trebmrives a separate classification for each coritypnddpending
on the traders' use of each market. In 2009 theGabdgan published the Disaggregated COT with metaildd
trader classifications. Its own historical companidetween the two reports finds that historictily “non-
commercial" category included professional moneypagers (such as hedge funds and commodity tradivigexs)
and other “speculative" traders while the “commafatategory has included producers, merchantggssors, and
swap dealers who use futures markets to offset isturred in over-the-counter markets. For furthetails see
http://www.cftc.gov/MarketReports/CommitmentsofTeas!.



DRRIZajDNCM-j+th-jDRR-j+2d-jDrt-j+& (8)
=1 j=1 j=1

The Granger causality results, reported in Tabladicate that risk reversals lead
(Granger-cause) net non-commercial yen short positbut that positions do not lead risk
reversals. The results are robust to the inclusfdhe lagged (log changes) exchange rate as a
control, indicating that past values of risk reasshave informational content in excess of that
of the lagged exchange rate returns. While alisties are significant at the 1% level, the test-
statistics are higher for 1-year risk reversals.@&@mple, the cumulative effect (sum of the
coefficients) of the 2-lag specification for 1-yemsk reversals controlling for the exchange rate,
is 30.38. A 100 basis point decrease in the absefaiue of risk reversals over a two-week
period is followed by a 30.4% increase in the nEME as a fraction of total open interest
potions, i.e. a sharp reduction in the perceivekl of large yen appreciation leads to
substantially more carry trade activity. Overalta@ger-causality results indicate that risk
reversals convey important information on currensk in excess of the exchange rate itself that
is taken into account by non-commercial tradersdeciding to take on an open interest
futures position. Our findings are consistent vBtimnnermeier et al. (2009) who find that the
value of risk reversals tends to decline togethén varry trade activity when financial markets
in the U.S. become unstable suggesting that i@y carry traders who rely on risk reversals

to ensure their portfolios.

A simple “back of the envelope” calculation measgrihe impact of macroeconomic
surprises emanating from U.S. and Japan on cadg @ctivity transmitted during the two
episodes of wide swings in risk reversals (a radadh perceived risk and a rise in perceived
risk) discussed in the previous section is infomeatAs Figure 4 shows, the first episode
(1/07/2005 through 03/13/2006), when perceived distlined (-2.5 to -1.0), was accompanied
by a switch from a 20% net long position to a 4086short open position of non-commercial
traders, indicating a sharp rise in carry tradeveigt The second episode (04/12/2006 through
05/17/2006), when perceived risk increased shdrflp to -2.0), was accompanied by a large
unwinding of short yen open positions—a switch fa®0% net short position to a 10% net

long position for non-commercial traders.



The cumulative impact of news surprises on rislkersals is multiplied by the sum of the
coefficients on RR;in the Granger-causality equation (7) in Table &bl€& 7 shows the results.
The first column of each panel corresponds to theservative estimate obtained by multiplying
the cumulative impact of macro surprises in exoéswide bands” by the coefficient onRR;
in the specification of (7) with 1-lag. The secaradumn yields a higher estimate by multiplying
the cumulative impact of macro surprises in exoésearrow bands” by the sum of the

coefficients in the 2-lag Granger causality speatiion in equation (7).

Based on these calculations, during the first efgidd.S. GDP and Consumer Credit
surprises had the effect of increasing net NCMS$esbhtotal open interest by 2.9 and 6.0
percentage points, respectively, while Japan’s @ Balance surprises accounted for another 2.8
percentage point rise. In total, our estimategesgthat macroeconomic surprises account for
38% (11.2 percentage points) of the rise in NCMSitpans as a share of total open interest in
the first episode. During the second episode,dahénf NCMS positions is mainly attributable to
Japanese news. Japan’s trade balance contribltmg &l.7 percentage points to the reduction
in speculative positions on CME, while Japan’s @llddousehold Spending and Japan’s
Consumer Confidence surprises contributed arour@dai@d -0.3 percentage points, respectively.
Overall, macroeconomic surprises emanating from Bn8 Japan accounted about 10% (-2.67
percentage points) of the fall in NCMS positionsilg this episode.

5 Conclusion

This paper investigates market perceptions ofitkeaf large exchange rate movements by
using information gleaned from risk reversal cottisaand macroeconomic news. We focus on
the height of the carry trade period in Japan (M&@04 through December 2006), where the
sample is delimited at the beginning by the cessaif the Bank of Japan large-scale
intervention operations and ends before the fir@mrisis emerged. Concerns about sharp yen
appreciation were particularly evident during tleeipd of heavy carry trade activity and are
more likely to show up in the price of risk.

We focus on “big” news surprises (greater thansiaadard deviation movements) that are
more likely to convey information about the risklafge changes in the exchange rate, and

consider a broad set of news—thirty three sourt®83)(S. series and 15 Japan series) -- and the



investigate the direct impact of news other thaerirention for the value of JPY/USD yen risk
reversals. We also consider the effect of the vafuesk reversals on the yen carry trade, using

(non-commercial) open interest positions in futun@kets as a proxy for carry trade activity.

Overall, we find that macroeconomic news is an irtggd determinant of risk reversals
during periods of heavy carry trade volume. Thelltesare most intuitively interpreted in the
context of joint trade balance/exchange rate mddatro news from the U.S. that increases the
size of the U.S. trade deficit (e.g. high GDP gtowahd U.S. consumer credit) generally reduce
the value of risk reversals, and increase the padeisk of sharp dollar depreciation against the
yen. Symmetrically, news of an improvement in tapahese trade balance reduces the value of
risk reversals and increases the perceived liketihaf sharp yen appreciation, while factors that
lead to a worsening Japanese trade balance (@ dapanese Consumer Confidence Index and
Overall Household Spending) increase the valuéskfreversals, indicating less risk of major

yen appreciation

In addition, we find that is a close link betwee&kmreversals and net non-commercial futures
positions (a proxy for carry trade activity), amastlink is borne out in Granger causality tests.
Using this metric, we are able to calculate theafbf macroeconomic news on carry trade
activity, with risk reversals (the cost of hedgimg)the transmission mechanism. Depending on
the subsample and calculation method, macroeconeenvs surprises can translate into more

than one third of the total adjustment in yen sfatte positions.
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Table 1: Summary statistics and unit root testsifk reversal series

1-month

(Levels) (1st Differences)

l-year

(Levels) (1st Differences)

Summary Statistics

Mean -0.717 0.000 -1.375 0.000
Median -0.650 0.000 -1.250 0.000
Maximum -0.050 0.525 -0.725 0.250
Minimum -2.450 -1.450 -2.750 -0.900
Std. Dev. 0.357 0.144 0.440 0.071
Skewness -1.137 -1.693 -0.595 -3.169
Kurtosis 4.826 19.921 2.439 41.925
Unit Root Tests

Aug. Dickey-Fuller -4.763*** -30.984*** -2.159 -26.808***

Phillips-Perron -5.436*** -31.203*** -2.216 -26.815***

Observations 715 715 715 715

Note: 3/18/2004 to 12/29/2006 sample period. kbt test 10%, 5%, and 1% critical values for 1-thaare -
2.568888, -2.865412, and -3.439371 respectivelyt idot test 10%, 5%, and 1% critical values foyelar are -
2.568864, -2.865366, and -3.439268. *, **, and #itlicate coefficients significant at 10%, 5%, afd tevel
respectively.



Table 2: Regression results for significant macmeamic announcement surprises on risk

reversals

ALL Macro Surprises Baseline(1) Baseline(2)

U.S. Announcements Coef. S.E. Coef. S.E.
GDP -5.517 ** (2.653) -4.259 ** (1.768)
Nonfarm payroll empoloyment 4.679 * (2.468) 0.616 (2)314
Consumer credit -4.293 * (2.550) -4.858 *  (2.619)

Japanese Announce ments Coef. S.E. Coef. S.E.

Trade balance -5.553 * (2.857) -5.452 ** (2.796)
Consumer confidence index 3.660 ** (1.865) 3.517 * (1)859
Overall household spending 5.738 ** (2.485) 5.558 **H30)
Exchange rate 5.239 ** (1.256)
Interest rate differential -0.067 * (0.041)
Lag dependent variable 0.008  (0.052) 0.003 (0.044)
R-squared 0.033 0.211
Durbin-Watson 1.814 2.085
Akaike info criterion -2.402 -2.600

Note: 3/18/2004 12/29/2006 sample, 715 observatidtdard errors in parentheses; *, **, and **dicate
coefficients significant at 10%, 5%, and 1% levedpectively. Constant and day of the week omitexhbse of
insignificant coefficient. Only coefficient on sigisgant macroeconomic surprise announcements regpfor
complete regression results see Table Al in theragig.

Table 3: Regression results of significant LARGEmaconomic announcement surprises on

risk reversals

LARGE Macro Surprises

Baseline(2)

ARMA(4,4)

Narrow Bounds Wide Bounds Narrow Bounds Wide Bounds

U.S. Announcements Coef. S.E. Coef. S.E. Coef. S.E. Coef. .ES
GDP -4.219 * (1.747) -3.557 *  (2.043) -4.327 * (1.841) -39+ (1.982)
Personal income 1.658  (1.293) 1.082 * (0.421) 1569 @16 1.211 == (0.374)
Consumer credit -4.873* (2.635) -6.478 *  (3.441) -5.518 12.726) -7.033 * (3.567)
Japanese Announcements Coef. S.E. Coef. S.E. Coef. S.E. e€o S.E.
Trade balance -5.526 ** (2.793) -6.396 *  (3.448) -5.620 *2.788) -6.436 * (3.512)
Consumer confidence index 3.513* (1.855) 1.812 (1.569) .538*  (1.939) 1.680 (1.765)
TANKAN non-manuf. index -1.946 (3.904) -3.702 *  (2.100) 2.765 (3.764) -3.017 *  (1.658)
Overall household spending 5.583 *** (1.478) 4.389 ***.9A8) 5.903 *** (1.948) 4,794 ** (1.573)
Exchange rate 5.237 ** (1.256) 5.193 ** (1.249) 4.593 *{0.705) 4.539 ** (0.691)
Interest rate differential -0.068 *  (0.041) -0.065  (Ap4 -0.076 ** (0.037) -0.074 * (0.037)
Lag dependent variable 0.003 (0.044) 0.002 (0.045)
AR(4) -0.658 *** (0.164) -0.653 ** (0.169)
MA(4) 0.726 ** (0.148) 0.724 ** (0.152)
R-squared 0.212 0.211 0.286 0.286
Durbin-Watson 2.084 2.078 2.129 2.126
Akaike info criterion -2.600 -2.599 -2.696 -2.696

Note: 3/18/2004 12/29/2006 sample, 715 observatidt@dard errors in parentheses; *, **, and **Hicate
coefficients significant at 10%, 5%, and 1% levedpectively. Constant and day of the week omiteszhbse of
insignificant coefficient. Only coefficient on sidicant macroeconomic surprise announcements regpfor
complete regression results see Table A2 in theragig.



Table 4: Regression results of significant LARGEmaconomic surprise announcements
conditional on increasing risk of sharp yen appeaticin

LARGE Macro Surprises ARMA(4,4)
Narrow Bounds Wide Bounds
U.S. Announce ments Coef. S.E. Coef. S.E.
Capacity utilization 10.679 =  (5.199) 8.407 **  (3.549)
Personal income 1.126 (0.867) 1.046 *** (0.349)
Consumer credit -5.076 (10.597) -26.313 ***  (2.157)
New home sales -2.690 (1.903) -1.290 * (0.742)
Trade balance 5.558 (6.012) 11.443 ¥*  (2.736)
Consumer price index 2.762 (5.401) -8.416 *** (1.208)
Housing starts 7.819 =  (3.871) 9.241 =  (4.276)
Index of leading indicators 1.432 (10.992) -10.328 ** .4@D)
Japanese Announcements Coef. S.E. Coef. S.E.
Trade balance -8.472 (10.264) -20.050 **  (0.998)
Leading economic index -9.856 * (5.380) - -
TANKAN large manufacturing index -3.593 (5.969) 3.080 * (1.286)
GDP (quarterly) -13.323 =+ (5.117) - -
Construction orders 3.788 (3.257) 6.030 ** (1.224)
Retalil trade -12.474 ** (3.797) -9.351 ¥ (0.776)
Consumer price index -0.669 (4.440) -10.530 * (6.064)
Overall household spending 10.630 *  (5.148) 4.097 A12
Exchange rate 4.479 =+ (0.659) 4.443 **  (0.695)
Interest rate differential -0.062 * (0.034) -0.065 * ®0
AR(4) -0.647 ¥+ (0.164) -0.648 ** (0.161)
MA(4) 0.728 ** (0.144) 0.728 *** (0.142)
R-squared 0.287 0.290
Durbin-Watson 2.189 2.160
Akaike info criterion -2.701 -2.730

Notes:All news announcement surprises have been intetadgte a lagged dummy variable that takes on aevalu
1 if the cost of hedging against sharp yen apptieciaose between dayandt-1. 3/18/2004 12/29/2006 sample
period, 715 observations. Standard errors in phesess; *, **, and *** indicate coefficients signifint at 10%, 5%,
and 1% level respectively. Constant and day ofitbek omitted because of insignificant coeffici€Dinly
coefficient on significant macroeconomic surprise@incements reported, for complete regressioritsesee

Table A3 in the appendix.



Table5: Impact of significant news surprises onvakie of 1-year risk reversals

Subsample Period:  01/07/2005-03/13/2006 04/12/2006-05/17/2006
Surprise Announcement Narrow Bands Wide Bands NarrowBands Wide Bands
US GDP 0.096 0.070 0.000 0.000
US Personal income 0.000 0.014 0.000 0.000
US Consumer credit 0.198 0.143 0.009 0.000
JP Trade balance 0.091 0.106 -0.058 -0.058
JP Consumer confidence index -0.012 0.000 -0.009 0.000
TANKAN non-manufacturing index 0.000 -0.016 0.000 0.000
JP Overall household spending 0.000 0.000 -0.029 -0.024
Total 0.373 0.317 -0.088 -0.081
% of Change in 1-Year Risk Reversal 29.84% 25.34% 99.24 8.56%

Note: The impact is calculated by multiplying tharglardized value of the news surprise componéative to the
Bloomberg survey of market expectation by the regjom coefficient. The bottom row reports the cuatiué
impact of news surprises during each subsamplegeas a percentage of change in the value of 1risdareversal
during the same time period.

Table 6: Granger causality tests between risk-reaksr and net non-commercial short positions
(% O.1.)

Baseline Controlling for exhange rate
1-lac 2-lac 1-lac 2-lac
18 ositions SIS ositions 18 ositions il ositions
rersals P . rersals P ) rersals P . rersals P .
cause ris cause ris cause ris cause ris!
cause cause cause
N reversals L. reversals i reversals . reversals
positions positions positions positions
1-Month Risk Reversals

F-Statistic 3.837** (0.483 8.832*** 2 213 4.326** 0.362 8.374*** 1.409
Probabilty 0.052 0.488 0.000 0.113 0.039 0.548 0.000 0.248
Coeff. Sum 6.042 0.002 21.439 0.000 7.683 0.002 24.116 40.00
Obs. 146 143 146 143

1-Year Risk Reversals
F-Statistic 9.023*** 0.521 9.611*** 2.570* 7.720*** 0.022 6.924*** 1 798

Probabilty 0.003 0.471 0.000 0.080 0.006 0.882 0.001 0.169
Coeff. Sum 14.491 0.001 29.964 -0.003 15.495 0.000 30.388.005
Obs. 151 150 151 150

Note: *, ** and *** indicate the null hypothesid @ao Granger-causality is rejected at significant@?, 5%, and
1% level respectively.



Table 7: Approximate cumulative impact of macrgsises on CME net non-commercial
futures short positions through Risk Reversal viduna

Subsample Period:

01/07/2005-03/13/2006

04/12/2006-05/17/2006

. Wide Bounds Narrow Bounds Wide Bounds Narrow Bounds
Calculation Method:
1-Lag Coeff. 2-Lag Coeff. 1-Lag Coeff. 2-Lag Coeff.
Surprise  Announcement NCMS (% O.)  NCMS (% O.I) NCMS (% O.)  NCMS (% O.l)
US GDP 1.08 2.92 0.00 0.00
US Personal income 0.22 0.00 0.00 0.00
US Consumer credit 2.22 6.01 0.00 0.27
JP Trade balance 1.64 2.76 -0.89 -1.77
JP Consumer confidence index 0.00 -0.37 0.00 -0.28
TANKAN non-manufacturing index -0.25 0.00 0.00 0.00
JP Overall household spending 0.00 0.00 -0.37 -0.89
Total 491 11.33 -1.26 -2.67
% of Total NCMS(%0O.1.) 16.47% 38.03% 4.79% 10.14%

Note: The table shows the estimated cumulative atnpeer the sample period of macroeconomic newsrs@s on
net non-commercial short positions (NCMS) as agrage of total open interest (% O.1.) on the Ginica
Mercantile Exchange (CME). The impact is calculdigdnultiplying the cumulative impact of news slisps on
risk-reversals by the Granger-causality coeffigasftrisk-reversals on NCMS (% O.I).



Figure 1: U.S.-Japan interest rate differential abldY/USD exchange rate.
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Note: An appreciation of the high yield currencyaisexample of the forward premium puzzle and tblation of
the uncovered interest parity (UIP). The UIP regi@s coefficient has been estimated as low as {i7the yen
(Ichiue and Koyama , 2011).



Figure 2: Impact of macroeconomic surprises on IS0 implied volatility smirk.

Implied volatility: 01/07/2005 — 03/13/2006 subsaenp
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Notes: Implied volatility smirk means yen calls/@olputs are more expensivEhe vertical distance indicates the
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curve are based on results in Table 5. (SourcerBleerg, authors’ calculations)

. Estimates of the shift in the implied volatility



Figure 3: Carry trade return and total CME non-commial short positions.
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Note: We calculate carry trade return@g . « = @+iD)S+k/S- @+ whereik,t denote the effective k-period

deposit rates available in Japan and U.S. attil@&TC classifies traders as non-commercial if thaye no
foreign exchange exposure to hedge. A positiorespands to a contract value of 2.5 million yen (CFT
Explanatory Notes, http://www.cftc.gov/).



Figure 4: Risk reversals and CME net non-commer¢eh short futures positions.
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Notes: We construct the measure of CME net non-cerriad short positions (NCMS) as a percentage efop
interest (% O.1.) by subtracting non-commercialgdrom non-commercial short positions divided btatmpen
interest in yen futures.



Appendix: complete coefficient vector — impact aigroeconomic surprises on risk reversals
Table 1A: Regression results of ALL macroeconomimancement surprises

ALL Macro Surprises Baseline (1) Baseline(2)
U.S. Announcements Coef. S.E. Coef. S.E.

GDP -5.517 ** (2.653) -4.259 * (1.768)
Nonfarm payroll empoloyment 4.679 * (2.468) 0.616 (2)314
Industrial production -2.341 (3.396) -2.679 (3.154)
Capacity utilization -0.970 (3.025) -1.853 (3.034)
Personal income 0.766 (1.507) 1.661 (1.295)
Consumer credit -4.293 * (2.550) -4.858 * (2.619)
Consumer spending -1.961 (3.582) -2.553 (3.604)
New home sales 0.840 (2.728) 1.669 (2.473)
Durable goods orders 0.084  (2.387) 1.240 (2.567)
Factory orders 1.353 (1.650) -1.471 (1.607)
Business inventories 3.646 (2.673) 1.781 (2.277)
Trade balance 0.175 (3.476) -2.756 (2.406)
Producer price index -2.826 (3.080) -2.867 (2.720)
Consumer price index -1.654  (4.822) -0.687 (4.003)
Consumer confidence index 2.241 (3.747) 0.317 (3.788)
NAPM index 2.181 (1.975) -0.096 (2.271)
Housing starts -0.040 (2.218) -0.703 (2.123)
Index of leading indicators -2.248 (7.118) -0.775 (9)95

Japanese Announcements Coef. S.E. Coef. S.E.
Trade balance -5.553 * (2.857) -5.452 ** (2.796)
Current account -1.648 (1.782) -0.632 (1.760)
Leading economic index 2.220 (1.982) 0.752 (1.626)
Consumer confidence index 3.660 ** (1.865) 3.517 * (1)859
TANKAN large manufacturing index 0.317 (3.915) 4810 .64@)
TANKAN non-manufacturing index 2.639 (5.0112) -2.026 8685)
Monetary base -2.744  (4.125) -2.265 (4.115)
Capacity utilization -7.503 (13.797) -5.090 (9.934)
GDP (quarterly) -2.258 (3.118) -3.249 (2.366)
Large retail sales -5.532 (3.595) -5.086 (3.388)
Construction orders -0.019 (1.150) 1.326 (1.858)
Industrial production 0.434 (2.123) 1.683 (2.367)
Retail trade 0.386 (3.218) 0.097 (3.309)
Consumer price index -3.304 (2.229) 0.158 (2.951)
Overall household spending 5.738 ** (2.485) 5.558 **530)
Exchange rate 5.239 ** (1.256)
Interest rate differential -0.067 * (0.041)
Lag dependent variable 0.008 (0.052) 0.003 (0.044)
R-squared 0.033 0.211
Durbin-Watson 1.814 2.085
Akaike info criterion -2.402 -2.600

Note: 3/18/2004 12/29/2006 sample, 715 observatidtdard errors in parentheses; *, **, and **dicate
coefficients significant at 10%, 5%, and 1% levedpectively. Constant and day of the week omitexhbse of
insignificant coefficient.



Table A2: Regression

results of LARGE macroeconammouncement surprises

LARGE Macro Surprises Baseline(2) ARMA(4,4)
Narrow Bounds Wide Bounds Narrow Bounds Wide Bounds
U.S. Announcements Coef. S.E. Coef. S.E. Coef. S.E. Coef. .ES
GDP -4.219 % (1.747) -3.557 *  (2.043) -4.327 ¥ (1.841) -39+ (1.982)
Nonfarm payroll empl. 0.661 (2.317) 1.663 (2.388) 0.583 2.110) 1.567 (2.214)
Industrial production -2.744 (3.166) 0.354 (5.383) -1.51 (3.244) 0.897 (5.315)
Capacity utilization -1.784 (3.024) -3.847 (5.701) -D28 (3.041) -3.186 (5.544)
Personal income 1.658 (1.293) 1.082 = (0.421) 1.569 @16 1.211 *** (0.374)
Consumer credit -4.873* (2.635) -6.478 *  (3.441) -5.518 12.726) -7.033 * (3.567)
Consumer spending -2.522 (3.603) -2.284 (4.088) -2.289 .2573 -2.430 (3.688)
New home sales 1.620 (2.481) 2.850 (2.617) 0.666 (2.539) 7172 (2.582)
Durable goods orders 1.190 (2.576) 1.221 (1.842) 0.788 .48%2 1.511 (1.751)
Factory orders -1.488 (1.612) -1.512 (1.567) -0.900 @.50 -0.762 (1.461)
Business inventories 1.786 (2.278) 1.949 (2.844) 1.613 .248) 1.781 (2.788)
Trade balance -2.850 (2.396) -1.254 (2.825) -1.924 (2.379  -0.069 (2.867)
Producer price index -3.049 (2.771) -0.751 (1.060) 2.22 (2.164) -0.659 (1.010)
Consumer price index -0.717 (4.008) 1.308 (3.540) -0.263(4.031) 1.826 (3.593)
Consumer confidence index 0.406 (3.800) 1.052 (4.317) 1491.  (3.635) 0.139 (4.335)
NAPM index -0.064 (2.263) -0.456 (2.179) 0.163 (2.169) 390. (2.067)
Housing starts -0.612 (2.127) 0.602 (2.020) -0.936 (3.262 0.244 (2.179)
Index of leading indicators -0.774 (4.958) -4.849 (2)60 -2.628 (3.934) -5.116 (3.891)
Japanese Announcements Coef. S.E. Coef. S.E. Coef. S.E. e€Co S.E.
Trade balance -5.526 ** (2.793) -6.396 *  (3.448) -5.620 *2.788) -6.436 * (3.512)
Current account -0.622 (1.774) -0.762 (1.951) -0.696  1@).7 -0.868 (1.916)
Leading economic index 0.758 (1.634) 0.393 (1.753) 0.303(1.723) -0.322 (1.762)
Consumer confidence index 3.513* (1.855) 1.812 (1.569) .538*  (1.939) 1.680 (1.765)
TANKAN large manuf. index 4.823 (3.650) 4.440 (4.463) 873l (3.346) 3.640 (3.857)
TANKAN non-manuf. index -1.946 (3.904) -3.702 *  (2.100) 2.765 (3.764) -3.017 * (1.658)
Monetary base -2.209 (4.111) -2.144 (4.271) -1.551 (3.607 -1.062 (3.776)
Capacity utiization -4.751 (9.922) -6.452 (8.678) -B92 (10.476) -10.506 (9.524)
GDP (quarterly) -3.205 (2.355) -3.261 (2.410) -2.948  98)3 -2.828 (2.480)
Large retail sales -5.197 (3.399) -5.197 (3.495) -4.110 3.578) -4.798 (3.739)
Construction orders 1.365 (1.898) 0.736 (2.112) 1.321 69Q). 1.007 (2.126)
Industrial production 1.565 (2.379) 0.987 (2.583) 0.726 2.2@5) 0.648 (2.576)
Retall trade 0.064 (3.353) 1.833 (3.692) -0.102 (3.277) 304. (3.672)
Consumer price index 0.114 (2.972) 2.747 (3.460) 0.644 .616) 2.765 (2.995)
Overall household spending 5.583 *** (1.478) 4.389 **.4a8) 5.903 *** (1.948) 4.794 ** (1.573)
Exchange rate 5.237 ** (1.256) 5.193 = (1.249) 4.593 *(0.705) 4.539 ** (0.691)

Interest rate differential -0.068 *  (0.041) -0.065 (ap4 -0.076 ** (0.037) -0.074 = (0.037)
Lag dependent variable 0.003 (0.044) 0.002 (0.045)

AR(4) -0.658 *** (0.164) -0.653 *** (0.169)
MA(4) 0.726 ** (0.148) 0.724 ** (0.152)
R-squared 0.212 0.211 0.286 0.286
Durbin-Watson 2.084 2.078 2.129 2.126

Akaike info criterion -2.600 -2.599 -2.696 -2.696

Note: 3/18/2004 12/29/2006 sample, 715 observati®dtdard errors in parentheses; *, **, and **dicate
coefficients significant at 10%, 5%, and 1% levedpectively. Constant and day of the week omitexhbse of
insignificant coefficient.



Table A3: Regression results of LARGE macroeconsuarigrise announcements conditional on
increasing risk of sharp yen appreciation

ARMA(4,4)
Narrow Bounds Wide Bounds
U.S. Announce ments Coef. S.E. Coef. S.E.
GDP -1.829 (3.887) -6.944 (4.935)
Nonfarm payroll empoloyment -6.419 (8.050) - -
Industrial production 4.807 (3.080) - -
Capacity utilization 10.679 *  (5.199) 8.407 *  (3.549)
Personal income 1.126 (0.867) 1.046 ** (0.349)
Consumer credit -5.076 (10.597) -26.313 ¥+ (2.157)
Consumer spending 9.139 (8.657) - -
New home sales -2.690 (1.903) -1.290 * (0.742)
Durable goods orders 0.620 (2.836) 2.182 (3.035)
Factory orders 1.156 (3.350) -0.596 (1.306)
Business inventories 5.263 (9.269) - -
Trade balance 5.558 (6.012) 11.443 ***  (2.736)
Producer price index -5.381 (5.865) -1.152 (1.263)
Consumer price index 2.762 (5.401) -8.416 ** (1.208)
Consumer confidence index -4.303 (5.117) -2.432 (7.176)
NAPM index 5.185 (6.617) -2.551 (5.271)
Housing starts 7.819 **  (3.871) 9.241 =  (4.276)
Index of leading indicators 1.432 (10.992) -10.328 ** .4@D)
Japanese Announcements Coef. S.E. Coef. S.E
Trade balance -8.472 (10.264) -20.050 ***  (0.998)
Current account -6.551 (6.680) - -
Leading economic index -0.856 * (5.380) - -
Consumer confidence index 5.028 (5.800) 2.619 (3.428)
TANKAN large manufacturing index -3.593 (5.969) 3.060 * (1.286)
TANKAN non-manufacturing index -4.587 (16.470) - -
Monetary base 30.400 (21.217) - -
Capacity utilization - - - -
GDP (quarterly) -13.323 ***  (5.117) - -
Large retail sales -8.823 (8.179) -15.629 (13.881)
Construction orders 3.788 (3.257) 6.030 =+ (1.224)
Industrial production -5.762 (5.312) -6.696 (5.504)
Retall trade -12.474 ¥ (3.797) -9.351 **  (0.776)
Consumer price index -0.669 (4.440) -10.530 * (6.064)
Overall household spending 10.630 **  (5.148) 4.097 12
Exchange rate 4.479 ***  (0.659) 4.443 ***  (0.695)
Interest rate differential -0.062 * (0.034) -0.065 * (®40
AR(4) -0.647 **  (0.164) -0.648 =+ (0.161)
MA(4) 0.728 **  (0.144) 0.728 ** (0.142)
R-squared 0.287 0.290
Durbin-Watson 2.189 2.160
Akaike info criterion -2.701 -2.730

Notes:All news announcement surprises have been intetadgte a lagged dummy variable that takes on aevalu
1 if the cost of hedging against sharp yen apptieciaose between dayandt-1. 3/18/2004 12/29/2006 sample
period, 715 observations. Standard errors in phesess; *, **, and *** indicate coefficients signifint at 10%, 5%,

and 1% level respectively. Constant and day ofatbek omitted because of insignificant coefficients



