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ABSTRACT

The emergence of currency exchange traded funds (ETF$ritxaded an alternative vehicle for both
speculation and hedging in the currency markets. Because @ui@&irs trade like equities and have no
relevant expiration data, they represent an intriguiligrnative for managing certain types of foreign
exchange risk.

This paper reviews the particular advantages and disadvarttagerrency ETFs as hedging instruments.
Next, a discussion is provided of the potential divergence fndraliintended ETF hedging results based
on the particular characteristics of certain currency ETHF&e technique of dynamic rebalancing is
introduced. A test of ETF hedging using the technigulees outlined for a dataset of historical currency
ETF prices and exchange rates. Finally, recommendai@nsade concerning how market participants
might assess the utility of currency ETFs in their spedédieign currency risk hedging application based
on the expected results.

OVERVIEW

The trade press has presented various practitioner atiartieles concerning the usefulness of currency
ETFs in hedging foreign currency risk. However, such discussigmisally do not approach the topic
systematically. Generally, such treatments fail t@ogeize the similarities and differences between ETF
based hedges and other hedging techniques using futures confrtiotss oontracts, or money market
transactions. Most notably, many of the practitioner orgeatécles discount the use of currency ETFs in
hedging applications because of the necessity of tying up capitajdhe hedge. This criticism lacks
merit since other well established techniques for dealiitiy foreign exchange risk also tie up capital
during the hedging period. In the following sections this papaews the issues which arise in using
currency ETFs in managing foreign exchange risk. Traiogadetails specific to currency ETFs are then
discussed. Examples are given contrasting various hedging deebniwith special emphasis on how
currency ETF investment objectives can impact the eff@oéiss of a hedge.

MANAGEMENT ISSUE

The basic issue at hand is the management of foreigmcymesk for those market participants who face
only very small or occasional foreign currency exposuredtzogke who face extremely long-term foreign

currency exposures. For such market participants, existjngl Imarket derivative securities simply do

not match the transaction scale or maturity. Table Onerguizes this situation for the dominant U.S.

market derivatives for the euro. In this case, the sstallgional principal amount involves 10,000 euros.
A smaller size transaction would force the market ppdit to, in effect; take on a residual exposure of
opposite nature to the initial exposure.

While services for small scale market participants dot e@asong the retail foreign exchange dealers,
these arrangements have a reputation of being of a disageans cost structure with account details



which may create more difficulties for the potential hedfdl margin calls, etc.). Also, the smaller FX
dealer based derivative contracts or minor electronic egdsa suffer from illiquidity which may
negatively impact pricing.

Table One: Example Derivative Contract Sizes

PHLX:
Euro Option 10,000 eurc
CME:
Euro Futures 125,000 eurc
E-mini Future: 62,5000 eurc
E-micro Future 12,5000 eurc

*CME Options are limited to larger contras

With respect to maturity, the available exchange tradetracts tend to have relatively short maturities
when compared to certain long-term foreign exchange expos8mae OTC derivatives do have longer
maturities, but these would be expected to have low ligquidit

CURRENCY ETFS

In recent years numerous currency ETFs (CETFs) haveibeeduced. These include ETFs which cover
most of the major currencies and an increasing numbexcons tier currencies. Variations include both
long and short position ETFs, and more recently, doublergid long and short varieties. Table Two
presents a sample listing of available CETFs as presentéheArtremis.comwebsite. For the majority
of these CETFs, there is no relevant maturity.

Table Two: Examples of Currency ETFs *

Symbol Name Fund Family Currency

FXE CurrencyShares Euro Tri Ryde> Eurc

EU WisdomTree Dreyfus Eu WisdomTre:  Eurc

ERC iPath EUR/USD Exchange Rate E iPatt Euro/U.S. dollar exchange r
ULE  Ultra Euro ProShar ProShare 2x EUR/USD daily price chan
EUO UltraShort Euro ProShai ProShare 2x inverse EUR/USD dailchang:

URR Market Vectors Double Long EL Market Vector 2x long eur:
DRR Market Vectors Double Short Et Market Vector 2x short eur
UUP PowerShares DB US Dollar Ind: PowerShare US Dollal

Bullish
UDN PowerShares DB US Dollar Ind: PowerShare  short US Dolla
Bearish
FXY  CurrencyShares Japanese Yen 1 Ryde> Japanese Y
JYF  WisdomTree Dreyfus Japanese WisdomTre: Japanese Y¢
JYN iPath JPY/USD Exchange Rate E  iPatl Japanese Yen/U.S. dollexchange
rate
YCL Ultra Yen ProShar: ProShare 2x JPY/USD daily price chan
YCS UltraShort Yel ProShare 2x short , JPY/USD dailchang:
FXC CurrencyShares Canadian Dollar T Ryde» Canadian Dolla

* Source: Artimis.con



CETF managers strive to match the change of the targeincyrin the specified proportion on a day-to-
day basis. Essentially, the CETF substitutes for a dorghort position in the target currency. Because the
CETFs are traded on a share basis, an investor can takeoacgivable position depending on the
number of shares purchased. Based on varying notionaliras) most attempt to capture the daily
percentage change of the target currency. While most apphisadf both speculation and hedging in
foreign currencies can be accomplished with outright cuyregmacles and traditional derivatives, the ease
of trading CETFs is attractive to the new or occaslgriateign currency impacted investor. Also, there
is no set denomination per share of such CETFs. Som&<C&&E quoted in multiples of the underlying
currency, while others are based on an arbitrary notionatipal. Recent per share values range from
$15.87 to $132.72 for the CETFs presented in Table One.

The minimum number of shares which an individual invesmild trade depends on the individual

brokerage housing the account. This conceivably could be asagewne share, and should not be
confused with the inter-institutional “creation units” of rhukarger magnitude [1]). Commissions on

CETF trades are also subject to wide variation, withclpcommissions at discount brokerages below
$10 per trade. Some brokerages also offer commission-frdiagran select ETFs. The basic CETFs
involve foreign currency denominated bank accounts. The inverskeveraged CETFs also use

derivatives to attempt to meet their objectives. [11]

CETF INVESTMENT OBJECTIVESAND RESULTING RETURN DYNAMICS

CETFs are available in both long and short varietiesjmteleraged long and short varieties. Naturally,
the capability to easily take either short or long positsiag these financial instruments would be of
interest to those engaged in hedging applications. Thetjbtatility of using CETFs in hedging foreign
exchange risk would appear at first glance be highest foe thu® only occasionally face foreign
exchange risk or those who face foreign exchange rislagnitudes smaller than the sizes of the existing
exchange traded currency derivatives. While foreign cuyrelealers have in recent years introduced
smaller trading lots, the trading startup learning cuoretfading forward currency contracts probably
serves as a deterrent for the market participants iniqoes

However, existing CETFs operate under investment objectivéshvare defined relative to the daily
returns on the underlying currency. The nature of the fund'stiment objective is crucially important
to the potential use of CETFs in constructing hedging parfoliThe essence of any hedging approach is
to create an offsetting position which is negatively elated to the position originally at risk. However,
this inverse relationship must be defined relative to theeshblding period. It is here that the CETF
investment objective is crucial. While the typical CEddes a good job of tracking the daily changes in
the reference currency, the effect is to create a congpoeturn which can differ significantly from a
continuous holding period return [4]. Thus, constructing hedgéfopos using CETFs can be
problematic.

Given the existing CETFs one day return defined investmigetiive, the value of the CETF is driven
by its own value change during the previous trading day. difiexs significantly from other hedging
instruments such as futures and forward contracts inhwthie value of the contract is always defined
relative to the current value of the underlying. The ovefédict is that CETF based hedges will drift
away from the “perfect hedge” over time while derivatives tdselges will not deviate from the perfect
hedge state during the contract period.

The drift effect is more pronounced for larger dailyredes in the price of the underlying currency, and
for longer periods of time [2]. For lower volatility marketnd for shorter periods of time, the drift effect
is negligible. However, for longer periods of time or high #ita markets, the effect can be substantial.



Thus, to ensure a CETF based hedge remains effective, ongbialgncing of the CETF position is
required. This rebalancing, though theoretically relagieasy to accomplish due to the CETF trading
format, significantly offsets the apparent appeal of CE3@§ a hedging instrument for the occasional or
small scale foreign currency market participant. In amlditthe ongoing effort and expense of the
rebalancing program would impact the overall effectivenesiseofiedge.

REAL WORLD RELEVANCE OF CETF HEDGE DIVERGENCE

From the literature it is clear that the divergence GEAF based foreign currency hedge arises from the
shape of the underlying position value functions [2]. BecauseCETF has a return dependent on its
own past return, its relationship to the underlying currency lma curvilinear [13]. Meanwhile, the
futures contract value remains in a linear relationshifne underlying currency since its value is always
X-S, which is the contract price minus the spot price ervétiue date.

The issue of CETF hedge divergence is thus dependent on thef Hieedaily returns in the underlying
currency and the length of time over which the hedge positibelts In examples in the literature, the
absolute magnitude of the daily return (i.e. change in pat#é)e underlying currency has been set as
high as 5%. Clearly this is an unusually high level of changegbmnly matched occasionally for any
currency in the historical record. As a benchmark, fiwnigh of around $1.45/€1.00 in June 2011, to
its level in June 2012 of $1.25/€1.00, the euro experienced only aegatgmpercentage return (price
change) of negative 13.79%. This one year change impliesadaigge price changes of .04% over the
period. If this period is seen as a relatively volgigeiod against the backdrop of the ongoing Eurozone
financial crisis, the example volatilities from certain psiibd hypothetical cases are clearly
extraordinarily large.

For smaller daily returns (volatility) in the currenajnose value is to be hedged, the divergence of the
CETF based currency hedge can be negligible. However, highlitolativironments are the essential
motivation to most hedgers.

DYNAMIC REBALANCING ASA CETF HEDGING STRATEGY

The discussion above has outlined the potential problem of dhargé CETF based hedges of foreign

currency cash flows. The literature shows that the divesgean be extreme under certain daily return
scenarios involving exceptional levels of volatility or exceml levels of daily returns. However, under

assumptions more in keeping with the historical record, likely that the divergence of the CETF based
hedge from the benchmark futures based hedge is rather small.

It has been noted in the literature that the divergefi@ &ETF hedge can be eliminated by periodic
rebalancing of the hedge [7]. In essence, this requéliags or purchasing the “excess” or “deficit”
amount in the ETF resulting from the divergent returns on therEl@Eve to the underlying asset. This
would significantly reduce the suitability of hedging curgenisk by less sophisticated market
participants, since such rebalancing would require a @ogid disciplined maintenance.

However, for reasonably sophisticated market participantgpalancing strategy could prove viable.
The approach would provide an alternative to other availdlddging techniques. One potential
advantage of such a CETF hedging strategy would be thetijpbtenkeep a hedge position in place for
an unlimited amount of time. It may well be that thktive efficiency of this type of CETF hedge would
compare favorably to the longer term derivative contracts negpect to total cost.

What is needed is an empirical test of the hedging strat®mye historical price data for CETFs is now
available, it is possible to assess the technique tdtiple currencies and for multiple historical market



periods and sub-periods. Such an investigation should be desigriadiuge sub-periods of high
volatility so as to provide meaningful evidence concerning thewedd likelihood of the theoretically
possible extreme divergence discussed above.

SUMMARY

While the basic construct seems robust, justification forotiS&ETFs for foreign exchange risk hedging
depends on some operational details. First, while the GEArfagement objectives are clearly stated (ex.
track double the inverse of the change in the underlying cyfrettee effectiveness of the CETF
managers should be tested. For example, a double long SiEOLfd correlate highly to 200% of the
underlying currencg value change. If not, the utility of using double or tripleg or short CETFs to
reduce the amount of capital that is tied up is diminished

Second, while many widely used currency risk hedging techniguasefmmarket hedges, back-to-back
loans) also do tie up capital during the duration of the hetigeproper opportunity cost treatment for

funds tied up in CETF based hedging must be more completelyodede Surely, those who dismiss

CETF based hedging due to this factor overstate the sewérihe issue. Nonetheless, a systematic
incorporation of capital availability and costs must taldshed.

Finally, due to the return dynamics of CETFs, it &aclthat a CETF hedge would require monitoring and
potentially rebalancing to ensure the hedge objectives wete However, this dynamic rebalancing
approach must be assessed relative to the potentiatradjus necessary for other types of hedges (ex.
rolling between futures contracts) for longer hedging periodsat &, through ongoing rebalancing, a
CETF hedge could be held open indefinitely. While studfeth® effectiveness of such rebalancing
approaches have been conducted for index and commodity E€FRaytttor is unaware of similar studies
specifically addressing CETFs [6].
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