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EXEOTIVE SUMMARY

| 2y @S NAEX i K 2 JIRASR S Wz&C dzii deNaBvami FsybRy ooaiadia Gp oo ¢ u @ @ dl

by AitetGdoep,the sederctaiomenddr bede friegpdd cating t he
S&P 500 retur ns vviear seugsud-etkya Hi anddgef xu nfdust W(rEeTskFs) fr om a
pract’st ponatintoefr wiiebvwesl dwewsetdle Ipwy tf ol i o managers an

teeek their pers$gayt iindd uemctelse tdahduetuhreeisr adnedci si o
ETFs.

Key takeawayy ifmolmudded et Is¢ ufdol | owi ng:

T The most enhdghagrederdkssetheyri ght tool for the
the right mar klkeyt @@all gruhléa tdee dghib @ dalhdnege e n

futamBSFs to i mplement a trade.

T I's hard tte tolwverismmportance of | iquidity. And w
under marnaddMpeet grown considerably, the 1iqgu
futures mar ket for S&Powed0 equeirt yt hiend e xq ue xdpi ot
comparable ETF | istings.

T For somestior types and mar ket scenari os, futu
effective optiamidnt €Eh eaf u tadwtedp drydo hditn factor
determining the total costFoohe omoaetr ship for
sophisti gatdedikrstreawdviinewed, the twmpor al natur e

viewed more as a source of axppdrt(wnmity and p
operationfadtrhebstradlie)y desk.

T For i nvesithogns!| depeadee alhiey winadsd tairoe

T For firmwidmmftaomiasikbramgk aod f g pgarett’'sl e s k
trading, oETFset appiemmintieos sbecompl ex solution wi
barrdiewesn their similarities to how equities
f igframidtihaernmszel|l ves with the way futures work,
thinking such that futures hdw®&elTFlsess operati

© 2017CME GroupAll rights reserved. Reproduction of this report by ameans is strictly prohibited. 4
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INTRODUCTION

Bot hE&POD’' exce0lP@Emftor mance of dipmpolowd emag eed yir M2 . 3 %
and di)ainden dree spuolotrs of uatc hieve hmpes ed by extensi ve
caused investors to paesdince eiarsd enxg | nBeuphl eittcea teisd re ds ti rna
ways in which institutiegaltynvedergrsagavargxpgosal
considerations associated with trading and hol di n
guite different.

There has been muchefdébatacalkrcoadnéder&obablgse versus
Futuaes d&Meneral ly Dbeteon icnosntsriudreernetd ttyhpee goo gain exp

equity index investments f os uitrhsewrsaonscte scoopnhpi asntiiecsa,t
pensiomnfdumdé$her institutions. Stid lvolBUTnFes have be
steadily iowgears.ing year

The purposetedhfaseidipsipietrbecear n how portfohtdermanager ¢
consi der-oftdhreo htgiemad € r U me ottosl ecrapt ure i ndex returns wi
or sellipgrahokigoityadhi sgebafbeinhcgamatkdgettoeg vity
debandompl ement vari ass wiakcduwseteri ¢ pstiudd itceast d ® n s

As we |heearreseatratgys t o gain access tdoicudexd returns
primarily on bhetvwsdtourse s tdhred ¢elidtgou meat et ypes

typically preferred for their liquidity, pricing,
Stiilvleen ¢ he | arge rangesvwef dd caerharedearlsi ywaridempeo s si bi | i
Sifziegtlsln s Wiehrer e ar e, however, di pokenthoavwajred tthheeme s an
optimal solutions in each type of scenario. These

t hr oug hwhuitt et. hpiasp er

a9¢hs5h[ hD,

Thi s udtistdwprei nseoruyrod e sldascto mpar i son data was provided
Gr oaipd obt aiinowd @ asamlda Bd olombed djiqtuiadn t ati ve i nform
was gaftrhdemiemt ercwinedwsct ed by sAlibtjineadcGreoruipsaxwgetrht s
institutional assdur imagn a@le nPeOnlt7 .i ndustry

© 2017CME GroupAll rights reserved. Reproduction of this report by ameans is strictly prohibited. 5
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WRAPPINGEQUITY INDEX RETURN

There are several ways an investor can gain exposi
purchasing and mana:giemuitthye ibiggdixent f eoxf u sse aopcsk,s and
index options. While the returns might be similar
can be very different and may have significant i m
perfor matnrcanotha eipi,dstax ef ficiency, and | everage.

We have chosem domd ocfu the ri 9Ks,equaodtys,i nadrek dpugar

and equETFeirntdkeks survey, but the analysis could
of i mplementations.

Futees and ETFs have commonal ities. Botihf utili ze st
anyounterparty risk, and they both of©Oere investor :

way to think about these pr odu% trsetiuwr nshaaf tthheey caas
equit yWhials&«bedthieme vengi whédeevalO Q%ompdtdlen n e,
buttheyrdoi de other benefits and opportunities tha
associated with thadgongtyhéeéashdeéer!| Andgtbhasinvesto
desired exposur e, and the mar ket environment will
i mpl ement the position.

Tabllpe ovi des a brief overweawhof the cash flows fo

TableA: Cash Flows Compared

Position/Exposure Hypothetical cash flows

Longequity-indexbasket Receive dividends
Capital gains/losses

Opportunity for lending returns (stocks)

Longequity-indexfutures Earn interest inomeon cash collateraloffset the
implicit financing cost (which may reflect lender return
embedded in futures

Futures position gains/lossemcluding those coming
from quarterly roll activities, as well as accrual due to
dividends of underlying stds

Longequity-indexETF Receive dividends
ETF position gains/losses

Opportunity for lending returns (ETF)

SourceAite Group

While futures and ETFs have the common goal of tr.
for eachTabBae chindAfierzes some of the price dynamics

© 2017CME GroupAll rights reserved. Reproduction of this report by ameans is strictly prohibited. 6
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TableB: Price Dynamics

Instrumenttype Summary

ETFs ETFs are investment vehicles managed by an investment company registere
particular prisdiction

Thenet asset valués published on a daily basis and audited periodically by
independententities.

During market hours, investorsaybuy and sell shares at a pritteat reflects
the current market value of the assets

Premiums and discountsan occuyreflecting supply and demand, ETF creation
and redemption fees borne by authorized participanthich are typically banks
and thecosts to replicate the index

Most ETFs have their indicative net asset values calculated and published e
15seconds

Futures Futures arestandardizederivative contract between two counterparties
whose performanceare guaranteed by a clearinghouse

Futures price arebracketed by the replication cost by the marketker, which
performs arbitrage among relateinstruments (e.gthe stock basket, related
ETF, index options)

Listed futures may be traded between two end userbetweenan end user
and a markeimaker—anonymous centralized trading ensures best available
price, andas such, futures pricdall within the arbitrage bounds

Replication costsan differ among markemakers based on their particular
situation (balance sheet, funding position, inventory,.gtttis important to
appreciate that buyers of futures contracts are implicitly paydaliels not only
to replicate the index returns but algo do so withthes e | bvenmsney so
pricing reflects a component that
funds

SourceAite Group
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KEY FINDINGS

Bel ow i s a summary eod fkreaqgm a b sAe attel VGer tosuspv g e &a n
with gnabijtectiedhperntnsti tuti onal asset management in

[Lv! L5Lhetb{L59w! ¢LhbD{

Liquidity was repeatedly highlighted as one of mo
process. Traders acknowl edpe nteleateldhbeen dé y mhii ot t ¢ wi
i nterrel atedness of the futures, cash, and ETF ma

t ©hbeenef it of al |

USindex futures ame tlymiudal tyhamudthemaorresponding
benchimad.ikaudur es dail y ttuhranto vtehre ocfotrerne sopsoanrdfisng ETF s
comparable to the aggregate turnoveratofonall const |
Mar BSedt.Emglirlel ustrates &andgxtbbuvbhowes obdbmpared
correspgpdirdi agtdh,ssthoawstubageesphepr oxsmat ebyh® ti mes
daily obheadE&Es

Figurel: Daily Q1 2017 Turnover &.S Index Futures, Corresponding ETF&nd Underlying
Sock Basket

)]
o
w
o

200
é 150 § 40 520
@ 100 @ fs
0 - 0 - 0 —
Futures ETFs Stocks Futures ETEs Stocks Futures ETFs Stocks
S&P 500 Nasdaqg 100 Dow Jones Industrial Averac

SourceCME Group

I n the case -oif nliS&&dP PHrg@chiemtde Xk yiethbtehewl eqdqgi dity i s
much gr etahdemmp,tthhomwdder book f & kendS&Pu t5Wr0e s nidse xmuch de
(by approxi mahahyt L8t tofmes)eadx ovhdangempapabdbtdecEIT Fs/
(e..§t ate Street SR 6SXPCHOHD FEIAF 500 ETF 1 VV, Vang!
V@) combinedar Al avai fabbeet opeday,e whirlteu atlHe 2.4S .h
exchanges that | ist &ItFe nEasnéynopemefrom 9: 30

1. For S&P 500,-fini S&P and S&P 500 index futures turmowersusSPY, IV\and VOO combinedor
Nasdaq 100, #nini NasdadL00 futuresversusQQQ, QLDPand 1570 JP combingtbr DJIA, #nini Dow
Jones FuturesersusDIA

© 2017CME GroupAll rights reserved. Reproduction of this report by ameans is strictly prohibited. 8
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And whstknowl edgevde nt hEaTdg rwoaviny mdé hlea ETF mar ket gener

on liquidity in the futures whaeankftndndr adéstBEF®{
mar knatker i s sourcing liquidity in the futures mar
t hfei denbbave | iquidity threshoilldesl stehvaet eamsve bf v ol ume

functioning mar ket and the presence of arbitrageu
whers needed.

An exampl e was pltoekgdteldarnbagidtot rae nfsi rsm:gni fi cant posi

|l arge index ETFs, and whsirk niciwihsea euask etros tarraen s ac t i
relying on the underlying futures markets to make
mar ket o alciiquitditteynidt esehdeawdihleabi | ity of I iquidity

providi ngi nhbvespbesways to execut e.

Traders are clearly very conscious of | arger trad:
expl ai hevb utloddatwant to be mbnaBimPgopormdémrrgeetUSBHe co
of t hter addayng wiwteh ghtedadl amer age,f pri teataofjegestirage
“pi ckétdhroddghout the | ife of the order among a fra
trader explained he felt thehfustdibdmm iih@®r Kett eirsacmor
with fewer deal er swhaennd/ iffi mndetcdecsnsitasrkyalvii cigoft oer eveal
about t hed atvroa de “Deaemwduinn g

Deal erpiagetheir clients gain transparency into |j
l iquidity may be found.-erSaobmee & olprhd kseri sc aa reed , n d ve cphrnc
clientsbwseth dveadbhboards so clients,c&@Fobsaswhe t h
and omargamsd get a feel for how much hotional can
each one of. these venues

twL/ 9 5L{/ hx9w,

Thei scussion around price discovery preatvi ded some
l eft macdel aot ebd. Much was“tmadé fabawt spt ecdi wgt and
each product. Dihigpukdrt diddpomrddmtys about this asp
tree.

Some respondents explained how thédeybalrigeeed ETF p
the continued deacfrfeaars esp me aderfagratdtbk eli mcs e aki ggi d
rates of turnover awidbh odhuareed pauft fEUTtFlr eosn prairci ng.

The same respondents suggestedcketthats pruibgecdi ¢ ®oove
fluctuations and fgremtielki devumt pcivos @ shy@many tE TIFesa s tT hre:
common belief is that thissidetbtfe rtlesumar bdt chranygi
i nvest ment banks, aedstbﬁttthalf'ekﬂ:lm@rmebmblah

2. Afuture roll involves closing out @ expiring futureposition and initiating a positioin the next
mont h’s contract, wusual | ythatsonulenebugly ekecutedbiothg a cal endar
transactions

© 2017CME GroupAll rights reserved. Reproduction of this report by ameans is strictly prohibited. 9
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20X¥Bune 2015,0fimcrtehaes ek srudgul ati on, such as bal an:
increased | everage ratios.
Still, othe detpendenligshfade rfeut uarheed sperhosvei e oduct

for fWhhiechpri ce'whertelase wiitdhe ETFsSs there remain quest
price: the bid/offer on tfhreslawre eairshdedpdid @o fwihrat s
I'l sortenotostder implied transact:i

book, and a

Al | respondents acknowledged that trading noise h
respondents shared their sense that during ti mes
di scovery is worséebhha fbeatE@fatmalrkast tlhmrtni | mar ket
The extreme volatility and associated mispricing
August ,wér e?28dfbildid taampong al mo $hte ya lalc krneoswpl oenddgeendt st.h a
during periosisuocfAhumaiske hetyr2ec8ai 8 | i kely to step ba
unt hnear ket sbutalbidatl itzheey had to get in or out of pos

futures before ETFs.

/I h{¢{
We | eapbpwe-dbnsci ous nfoinrinisd ncpladhse tyhei r model s to det
whiicrhstrument typeweisltl iprpdwimeettalt @lom tceorsmiss afo t h
the costs associ aitwdr ywimthch htkce d aiit vy etsmhasdodl,d ,t ype of
ti me haorrd zmanr,kmeneBviweoml so | earynpectsr aofffas , f or s ome
futuralswawshd oufTabheatd((unfdeldl y nvestors, however,
be welrved to consider all their options and input

TableC CostHfectiveness bysenarios at &3ance

Scenario Futuresroll ischeap (under3- Futuresroll isrich (over 3mL)
month USDBLibor[3mL])
Fullyfunded investor Futures Depends on holding period and
richness
Leveraged (2x, 8x) player Futures Futures
Short seller Futures Futures
International investor Futures Futures

SourceCME Group

TabbDdescri bes the cheapness/richneas ofXpiroilhgng fu
mi 8&P 500 futrurinight oonhtheaotxt nearest expiring con
spred@8dbhheed upon the |l ast eight quarterly rolls u

Appendi xt hfeoowrt Iciunsetsomer and -tta atdee ascewmmptiiosn swittd h
t he rceocandseirder total costs of the tradeenhhe ocost ¢
onfeor ffuwnldled i nvestors, outlined in Appendix I, al

© 2017CME GroupAll rights reserved. Reproduction of this report by ameans is strictly prohibited. 10



ConverationsWith the BuySide:Futures and ETFs MAY2017

TabhD eshowmi howS&P 500r  udbubreecst iawree tmoan ETFs for al
when the rolll cost trades at or bel ow the cal cul a

TableD: Roll Cost at a Premium ton3L for Fully Funded Scenario

30days 60days 90 days 180days 1year 2 years 4 years
Spread to +56ops +28ps +17ps +8bps +3bps +1bps Obps
3mL

SourceCME Group

There have been ample repcsassoandt ddswusbi ohe ftba:
ETFs and futures. Mostosheowehar, aiftbicadby oanmnedénl pot hi
explicit. The realityarieské¢ehpnttealkd difimeroadt i tExpl
transaction cost s, brokerage fees, financing, and
anotahnedr very much depend upon tdhe épnarptliaccuel ami tahr r an
t heirs broker

Still, explicit transaction costs associated with
typically medaisguirte doaisni ssppnagirlocet ycet nvebemssel ves with
trackingtdiaftrhoasrtelnyc edsr i ven by r ol | fcuonsdtesd and t he ca
i nve Buadcsor dihreg rtessiponeewnit ewed, the temporal nat ur ¢

vi ewed more as a sdouwroctes nafi adspepadsrpthlaroitthya peer at i on al
obstacle) to the trading desk.

A consideration of costs also must Taabklee i nt o acco
summari zes some of the kehWwopétdfoomamosi dmyihear s i n
bet weleem t wo instrument types.

TableE PerformanceDrivers

Instrumenttype Main costs and fees

ETFs Bid-offer spreads, which resultinreali me pr emi ums and
net asset alues

Transaction costs, which include brokerage fees and implied creation or
redemption fees incurred by the ETF authorized participant and passealthe
investor

Fund management fees and total expense ratio

Dividend withholding tax considerations, tdsng from the underlying index
calculation assumptions and fund jurisdiction

For short sellerghe prime brokerage cost associated with borrowed shares

© 2017CME GroupAll rights reserved. Reproduction of this report by ameans is strictly prohibited. 11
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Instrumenttype Main costs and fees

Futures Futures transaction costs, usually limited and agreed between investors and
their brokeragefirms

Roll costs, determined by whether futures are rollfmgh” or “cheag—this
calculationis performed bycomparing the interest rataninvestor earns by
holding unused cash on deposit to the implied irstrpaid for holding the
future (if the future is rolling cheagt means that the implied funding is below
the interest rate whereas if it is rolling rich the implied funding is abtve
interest rate

Cash drag, which for fulfunded investors is the performance of thaused
cash allocation-depends on the basis between key rates on the relevant
currency and the credit risk poliégr the fund

SourceAite Group

Hol ding costs have a very | ar,ge itmp&cinaoanetbbe ¢08
with the perioids ofeltd meTle s®icaeg imiygha hbas | arge anc
management fee, orsudclcastexdudtirrrgufreeasn.g Dependir
they will come from different sources.

Futures are structfur@d@@Fsomphetei gbdambéenenthat i s
when the position opens, called an initial mar gi n
exchangéearThighomaregi n is typicadilgyi ti npetrhcee nrtaanggee o
the notional wedl by, baebhbhcbBidespos$tthe transaction
mefflhi s initial mar gin doesqumdti thya & e nntcoogreg e met i ft he s
can be pledged as coll ateral. When potstasng cash c
wel |

Al suot,urfes buyers do not need to pay af dtumrpesum upf

contract, thereby deploying |l everage. I n exchange
interest on these fundscaihhkbeinhteeséedrhbhyetba t ha
the futures, but it is most readi“tgli’'ntested in t

Calculating the spread bet vwershrwv etrhd hiemplaimed piermrti eorde

al lomso det elremirmceel liifng is rich or cheap (positive
respectively)fuid#hed ampes tsipsr detahdé yexact hol ding coc
futures replication by buying contracts and keepi |
Th buyer must pay the futures seller the funding
deposit i nitsesrsaugne,d wihoi dolre Bher Sand ,bevind tshue hcost of

the futures position.

© 2017CME GroupAll rights reserved. Reproduction of this report by ameans is strictly prohibited. 12
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ETFsn the qgithmeur hmodtngfcahtes rvihdaldanagement fees

service provider. These comprise the replication
t he'se he ITdhiengrsaBEd &€s mboangamendu medst ovélems t o

9 p.’s

One r es,pombdechtt r dbears eadd gal obal as satmmealnhaagpe ment f

fi'sdeci si on process succinctly:

There are two parts to our procesBe initial establishment of the position when

cash comes in, and then managing the position on an ongoing. Wdkien you use
futures, you're going to need to think about
and costs associated with it, change depending on market conditions:
supply/demand, positioning, regulations, and more. And there can be mispricing, or
premiums and discounts. If the roll moves away from the price that we originally
targeted, which can be a calculated price or an average level, then we-will re
evaluate the roll and decide whether we want to continue the roll and hold at the
current levelspr switch into something else that does not have the roll.tisk " r e
constantly thinking about the costs and benefits. We also consider the holding
period of the position, as it can impact the cost of trading it. If the benefits

(
[

t he

outweigh the costs, thewe ’ | | | ook at a possanbdl ewei’mpel ement ati o

always monitoring this closely.

ht9w! ¢Lhb! [ ¢ hat[9- L

We asked respondeaeny sopetrraabddmead!| onrb epteween ved)
trading futures versus ETFs.

I n ter ms

noteworthy just ahews ovnaer ireals geopnitdrieiectrep i ni on t hat
much | ower otphearbBudamnes. rCekiments rasgedi &t ed
with tradikEg,Bsamd es ethtelyi ng adeaminld| at ebéhyell iecE TiFe & e
strucaaumiocggeded wveht oé ef actant hat han (dEF hateifvienittel vy
mont hly or quarterly roll required for future

t he

Yesto

ETFs and identified

eqgui

| arge ETF creation o

Stpt

me respondents shared their concerns about
the higher rates-vafniddtat
ties as well as the
r redemption i s associate

d

ofmadnyompéeé rextiiti es associated swith tradi

n

ETF
t he
pl ai

t he
emen:

admedt cfomnipd Mehxse sSwh eannda pot e

Wi

€f er encseese nieodr aEaTeFbsd o tna b ¢ s(oppehricsetii vceadt eodr ot her w

respondents identified thentusfeoapfd rhdeidieya tainvdes as
scoffed at the notion that futures represent addi:
that once a fund -tgieme lowie@gguttd etersgqnd bhgbi ngeconcern
operational c om@ih sesxui @ .y Fcercoamer ea, t his view will Ve
3. CME Group
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type of f undt e df ar reublj eetcitdcrhsa r t whefpleemi t s t he use
derivandvebet hkenro wlte dogaeedkbbliece t o support it.

I n terms of @asoducopbebesond®in complexity, one port
expl ai had ctohnaset efseE®abi | ity to track the underl yin

i mportant source of concern si nc@& ebBTeH omaen a geeTrFss h a
require additional d u e—odi Itihgee mea,tEhdalbr&i,t at a hi g
composi toinotns, hainsdt or i cal tr ackamncgo npse rdfeorrenda nac eb.e t Heerre
choice since there is no portfolio manager overl a

Lat hwe¢d bhWC [ 9+9w! D9

For twhaodelrys on | ever aget,erpnarptosciutliaorniyngf,orf wthuwrrees a
attr amntei vee.spondenthexpbhamopkdshaw onfsaoadsof some o
but ttheeater | ay coul d nome @dret ivwniptl ednreaawierdgoif§0% tof t he
the market to set it asi dkaver apbeldgsed g¥hoilteh smoamreg i
funds have considered the wuse ofr epsoprothfddelnito mar gi n
the exposuwet hs'sowhhkedgness to extend credit and
little sense, especially given the availability o

One respondent i 9hawhrea haf stcleeaiar i ®l i ents inquired al
order tompxhiotiides and costs associated with the ric
manager wal ked the -ocfldissmtci talt eaugvh tthhd ottthadend onc
how much extra cash would have to be poested for m
portfoliotowblddi Haved, it was c¢clear why futures w

One respondélnthewe lmdtnesdeerSoag clale BEHhEs ecamec mpet
with futures once you factor | meteldes iimportance of

Leverage is general |l yBultreavweaialgabtlihey osuhgehn [twehdel rugs eE ToFfs
derivatives dwapmplrament |l hgk ®ad rtgou-iatngbeaxgerd t y i ndex
ETF But these insgeacaomeditdpemdeactt $brt okquires addi
documenstuacthin tagsr N Bvd Pferad kSrsSO c iagtrieement s, mwhi ch may or
not be in place and can t aaknaldedit menp ted ittlgesour ces t
trade. Futur esamral tmaurcrhateiavse er

Anotrheesspoofieat ed ian swhéimcglr mo ght consi der switching
mi gbhhet f or fecammmpinseurance clientrstshamainagemiemg a f i
stratege®ot bwandoto .mokdhattbeiabet mvasoiids ilseverage
managing the portfol i onobty gtoriandgi nsgheid i c doyurg a tnicact @alelry
exposure.,the thi®ota$end WwOth a prospectus that p
dertiivvae s . Basi cafldcyus @ d etthieerpmardat dtiilk el y ar e i ncr ee
restrictions on the use of derivatives.
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OBSERVATIONGN THE FUTURES ROLL

Aite Group inmaerveewexpesutbseat CME Group in order
understanding of how the S&P 500 futures roll has
foll owing section discussed insights as explained

Fut Ugueasr t erly roll s dictate ftclel occvism gwolfihehi ntahnec i n g
positamomiiids ci mplied finanscuipnpg dbeoasntdddepenthe odbonighe

vershigrotsi t i ¢sn nhecelddears wel | as '@lbihleirt ynaarket wiplalritngnm
to absorb the resiFbualt hpognotsisor oiqrab @lcd mi¢air hi s i nt
rate, as expressed in terms of spread to key benc
stable and | ower than the comparable ETF manageme

futures rmilni c®&R foup sEr e$i nvaess 2012, with the adven
banking regul atthieo @rdradgkt mmeh eurned ehras been more apprec
in this financing cost.

The persistent bull market since at Hwlakstof2011 as
the period | ed—®o,ffesmsphedggidergsneédi nvest ment gua
as wetheasshort hedgers. The | ongriicnhbeafliabngjcee i n t h

finanoiogder toedrawtonftiapbhdarntddi egGusriceo wd .t he net
deapesi ti on in S&P 500 QInGE#HtdH eu t quur aerst e rrloym r2dI1I5 it nop
financing@mkpread to

Figure2: Net Dealer Positions

Net Dealer Positions, Q2 2015 to Q1 2017

52,181
100,000 14,695

0 «

T —=74,977 2
Q2-2015 Q3-2015 Q4-

Q3-2016 Q4-2016 Q1-2017
75,121 -181,446

Q1-2016 Q2-201

-100,000
-200,000 -263,7
-300,000
-400,000
-500,000
-600,000 643,

-700,000

SourceCME Group
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Figure3: Roll Financing Spread for S&P 500

Average Roll Cost, Q2 2015 to Q1 2017,

(in bps)
35
17 20
N . 1
Q2-2015 Q%9 3-2016 Q4-2016 Q1-2017

SourceCME Group

About of wvolatility changed trheitsurdbyineagnmtco kent .t he f
The rné¢inmg cost flipped in actoewnadincagmowoeevdr d he bal a
e gaul hedging need on both sides.

This volatility manifests itself not in permanent
spread reached RUOODI,owsstsempmi ntn Fimaue e 4. The spr
negative tewhenoiy wepntl b®8k to 1bp. The ensuing
to 20bps. Overall, b 6bbses, aveschage pfadrec20he Wwa®m 8bps

and 2@kb%Hectively. This nega'tnieweats pyree ehb | ada mtgr iclowstt e
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Figure4: S&P 500 Futures Roll Richnegéth High/Low Rang

S&P 500 Futures Roll Richness with High/Low Range

—

i —
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The Mar-Jun S&P 500 futures roll traded at 3mL -28bps,
the lowest level since March 2009. The roll remained cheap
in Jun-Sep at 3mL -18bps before trading at 3mL +1bp in
Sep-Dec and 3mL +20bps in Dec-Mar.

'B
Mar-
De&0
S

w~
Mar-1
Dec-1
Se
Jun-
Mar-13
Dec-1
Dec-16

Financing Spread vs. 3m USD Libor
o

Average Weighted Roll (3 Weeks Prior to Expiration)

High Low Average Daily Roll Rate Range

SourceCME Group

Looking forward, this vol atg ldduwl dni gdtte rctoinali Inyu ee x
phenomenon, especiahkegttivoami Wibcivi g gthabdee ween
i nstrument s.
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CONCLUSION

T 1GGSYydAz2y dRf RE&eéntf iLhedéstorsandwdihfeidhterent
fundi g thha@reed di fferensi nopteirmal osolacthii@ewvwi ng t he
i nvest ment needs. I f the choclEdsmanadre restricte
fut ufuesu,res come out ahead in many of the scena

A = 4 oA X

T {GF NI GKS RA&AOdzA & A2 VI NIMRIRE lek pRERIRAG BRI K2MRA YR r
position is of crucial consideration. The key
drag ofs tmae aglefment fees must be considered ver
financing rated wa mmeey gitrupets i nto the function
which one of t hsemearetwiolsli twiomsqutf. utlkhores seem t o
winsemce the upfront savings afforded by futur
take ®ir el tcanseTsimnamgae ment fees are | ess than the
financing rate esthetelrem st muandldi &k efl Wt Uro be subj ec

t o warei alfii li impy i ed financing that may eventuall
to ETFs.
 Qzi dzNB A BN} R WSHe equity bull market has argual
decade, withindheedmincdmatrikrak i migghad levery week,
volatility hasmest tdlwytoewensahl br departure in
can rebBmamceéenof roll demand tilting from | ong
situation closely, as roll cost could become m

position holders.

T ' YyGAOALN GSR FdzidINBFRRPYS MAES g2ANEarA0508&S &AS
I PAs t he rate environserntheirre tchoaul d. H.e mdnt malcit 2 e
use for the cash reser vwessi tFiukmee d dtvaa sttaagecot| d
that as wel |l

T 90 fldf B SAINEEFHRE andr éusiumebar in many ways and
i mportant t edlde ftorp®meafgbdund & xsg & sEuarceh
instrument type does have unique advantages an
considered, and eolnrstei may dodadtyweindbclaashler age
management considerat i @nfah dovpeelr aitnisotnraul mepnrte fteyrpee
restrictions.

T LYF2NNIGA2Y AdF uNBRdnRerdt an g ek A fdrockdSee agjesks and del
have tool segwdmadate tbeir firms as to the most
equi ty i ngddxv eenx ptohseu ri emaea ktedr comarn ari-ioms, and t h
of f s. Firms should actively engage with their
and utiliegnhgrmdti ofh awei |l able to most effecti
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APPENDIX: SCENARIO ANALYSIS

Wi tak sumpti obnansadaouton and hol ding costosf made, the
the total costs of the mtepddemali ngs stsiang@gt s 1 wo
product st @mE®FEs). The scenfaulilowi fiwesd &dlr widadstheea@ua
the full notional wvalue of tshed |p onsga nidnovaens,t oa | ever
i nter nnantvteomfaHe costs will be calculated over a per
January.

The four scenarios applytrhi@padeemmat kansbmpaon wbae|
the position is opened. As the ef uwtonmrse sd eerxepdi rteh equ a
week before expiry.

The roll costs are assessed on the Wednesday bef ol
calculations were adjusted for the margihedeposit
sake of conser vatmes Mma rtgh ae astangroesyi itidst earsessut . At curr
r astehe i mpact of the carry is 1.88bps per annum.

{/9b! Wh¥C! [ [, C!bbt509{5¢ h w

I n this simple scenari o, t he calculation of the t
therpt@a portion of the holding costs. The graphic
anndex with both ETFs and futuFiegufer a period of

Figure5: Fully Funded Investor, SixMonths

Fully Funded Investor, Six Months
2016

12 +

N 4_//
8 -
Total Cost

(bps) 6

Jan Fep Mz, Apr Ms Y Jun
ES Futures (-0.06%) SPY s |\ VOO

SourceCME Group
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The fisrs¢urcoasd -t ni phexe®uimide nmar ket i mpact and t he
and cl eavhiicghngeesbrom 2. 9bps to 7. =%xwmpd. i Bhe aruiseidng
by the angrcedtisolldmanagement fees), while the fut
the quarterly futegrmplietdl ehedpresstoomparedl to

t |
management costs is the cause for the downward sl
rogl fotumesschaeadpmr. MmMbanHatvet heneaed of the six mo
futures are between 6. 73bps and 8. 43bps more effe

|l nsimont h peri od, futures become a more interestin
l ooking at tacticalfdscsettnalyl odatEiTeEss.i sThampes ted
transactions costs. For |l onger periods, depending

(partichéatr bty wid é 3, 0adhreed e€ hhei encwpmiegr .

Fi gtlerxepands t he peantdlde twasle€ rmeomdaihrss t he same: Fut
coeffective than ETFs.6MWpsh the fdutfueeenceoelilnatotl3a
bet ween 8. 8&%lps and 13.3b

Figure6: Fully Finded Investor, 12 Months

Fully Funded Investor, 12 Months
2016

18 -

16 -

14 A

12
Total Cost 10
(bps) 8

6
4
2

Jan  Fep  Mar Apr May Jun  Jur '4Ug S@p Oc;  Noy, Dec

ES Futures (-0.06%) SPY \AY VOO

SourceCME Group

{7/ 9b! Wi v [ 9+ 9 bl DO{5¢ h w

I ndex futures imply the use of | everage in the po
position of arbuondpédt 8o vietriesgestep vespr oxi mately 20
Similarly, the ETFs might be bought on margin to

di ct amkbe amounts to be | ent for securities bought
sca&mi os .

f CSRSN}f wSaASNDS:InvelsMBrwsBUA I 1 E2¢réaage their pi
times by the | imit set on the amount borrowe
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T CSRSNIt wS&aSNIISYE 24 mdn wiSl&ayifit | | oitAh2ey’ mar gi n can b
accessed through a prime broker if the invest
a ceiling of eight times |l everage.
The funding cost for the | everage is assumed to b
rate from prime brikOpss) for a tot al cost of

2XLEVERAGEINVESTOR

A 2x | everage implies the iincvaessht,o iwbgonkleyouwestdp!| oys U,
funds for t hae)$oltO0e rmih dlifo no fp otshiet i on.

The process for the ETF pur chab0 nielgliinssn wia hp urhceh a
US$100 imiTIFlsi an t he mar ket price. The management f
the interest dug5a@atmilkRObps bortbwed.

Equi ty i nodrext Weutouarteesrf elcaredd, not by btuhte rioast nhaegre ment
the opportunity costs from not being able to depo

to counteract the 3mL funding costs. I n scenario

entire US$100 mill i of fered dadiren fiuntuereess tf i omra nicti ntgo ¢
the spread to Libor as the cost of holding this f
Si ncseendwo ot he investor using futures will enjoy i
whil e ef fiefgtnarediynipeaydS$E50@nmitl I i on i nvestment, th
ju$50 million of the investment. In other words,

same as the shehaindr,g wlowsd st hen f ul | i mplied financi:
mi | leivegd!| i nvest ment .

Fi glsrheo ws tahwe rEalgFesbo @it § nfverst x bpdaBdgtelle t ot al
costs for a @&qguwuintdy 8ixnd ex efriatgeo esh ppsi it 00n Bven a
t hough an caavlecrualgeet enda,s t he i ndividual component <cos
drawn using average cost.
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Figure7: Total Cost for 2x and 8x Leverage, 12 months

Total Cost for 2x and 8x Leverage, 12 Months,
2016
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= e« o Avg. ETFS 2X Avg. ETFs 8x
ES Futures (-0.06%) 2x ES Futures (-0.06%) 8x

SourceCME Group
Needless to say, the lacaeckeendomefdgdgGsr caoe Al ghkrnéeba
drawn, regardless of the produlol diseg costrephacat
increased due to the interest pai-df bebtbheebbrrowe
futures throughout all time horizons.
88X LEVERAGEDNVESTOR
This subscenario is based on the same cost assump
that in order to achieve t heideepvlieoryaegde ,t bo ngleyt UWShsel 2f
U$100 mill iwhn lex pdhswrieni ng the rest from a prime b
example, in the futures examp$e2themilhvieshoamounht

deposits.

Agaihi gl met At sveeh the need to borrow more from

ETF exposures, the overall holding costs increase
average cost for -@bhes fuitturktescdmeasanTld ngbms and 48. 1
effeotivaef 2x and 8x |l everaged investor to hold i/

{/ 9b! WLWY 9{ I Thow¢[ bw 9{ ¢ h w

The skodétter investor aims to exploit the future ne
short selling previosaly berndwred eBRBlxn. t hkei posharn
|l everaged, as cash is raised from t het lsatl e, whi ch
l ent the shares. The borrower wil/ pay fees to th
from the i mnendet cashneodt athedi nFestohi oscewar sb
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from the prime broker to sell short and receives |
3mL ( 80Dboppsr)i nee bberrotkbeer f ee (40bps), resulting in a
3mid0ObpsAs this transaction requires collateral, ¢t}
amount of the trade to the prime broker as margin
The futures short seller wildl not need to borrow
equity iemdeax ef Utewrer aged derivatives. The process
same margin posted to the clearinghouse.
Since in this case tthlree iimvvwebd tboern enfsi et dt goor rpten ysneolt! i n g,
the holwhemhtwlodéisng odxs Sutrmmwdrto
 Cdzi diNdS &tYh e e waenmed Inbiutthuer eassdvant age goes to the
Al sot he i nvesitmtrermexsteiwies tthhe i mplied financi
generated intereothaontdnt havestarnedi agshutur e:
able to WRPO omi Itlhieon | ess initial margin.
T 9¢aahe ilvlelrst or, (1) recdi2yes em@E@iDd@esm@mtio nf ee s
US10m0 | tabpesed fram@d8horecs&$édsdii Bmhshbn
balnce padpereidme absr onkaehrg i shomMt sel |l er wil |l rece
management fees plus imntieme Dlborrorikoesns cthhaeg getso c k
on the cash raised from saerddinmg tUBe 10aOs mi(US S
mi | | i oint)e dl ewiotsh t he prime broker.
These cause the holding cbBBg&rdm bedame vee g a&trimse,
replication strdafiegf esmawnté hbBargetdhhehsd &R ex00

returnatigwenedghi s

Figure8: Short Futures vs. ESFL2 months
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Futures ar e -eafgfaeicnt invoereeg bicaoksItESBEs of t he future roll s

{/9b! @Gh hvv Dwb ! ¢ LIbh B[ ¢ h w

Foreign investoUsSwuityngatbketeanter!| t hbe subject t
wi t hholadti nag rtastxe toHos3eD %di vi dends are paid by a U.S
the dividend to a maxiinmvuens toofr 7wie% |osf tveheaeti sae all oscoa |
effective in ETFs paying fund distributions (dist
by replicati ntgjakde plhaex)quamtder | vy. For this anal.y
yi el dS@RP H50@ i s assumeudB ®o9lbes 2e ®B8Wo, yaadihg@g t he hc
for international ETF investors.

Futureéspagndi vi dempdsegrbluthet maskearprice, approxim
di viyieamldd basi s.h Adi gthreirbeutiisom,o tctaesrc e eias i mag wihteh ho
hol ding cost s.

The costs incurred oveinFiagpredhedqgohri2rmgnshepbsso
line are the representat;byntdafe temal ifvitdenepewi toldh
differenc%loista'kl.r@lmﬂ)a.i ms have been asweurnmed for th
ableetbai,mttheexes ze of the steps would decrease bu
i mproveefiftiscticearmsdyi.mmedi ately seen t hetf ffecttunves ar e
regarodlheessti me hori zon.

4. Aite Group and CME Group do not provide tax advice. Investors should consult their own advisors
before making any westment decisions.

5. CMEprovided figures
6. CMEprovided figures

7. For nonU.S investors, futures on qualified indices are not subject to a dividend withholding tax per
IRS Rule 871(m). The S&P 500 Index itself is a qualified $oden-U.S invesors are exempt from
withholding tax on their Enini S&P 500 futures positions
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Figure9: Foregn Investor (30% Withholding Tax), 12 months

Short Futures vs. ETF, 12 Months
2016
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ABOUT AITE GR®U

Ai t e Gr ogulpo biasl research and advisory firm deliver:i
business, technology, and regulatory issues and t
With expertise in banking, paymenmtpd,t ailnanar&kreds, w
we guide financi al institutions, technology provi
partner with our clients, revealing their blind s

businesses smarter awedansdt rcoonngneerc.t wWwagtidtr wss oomn t he
Linkedln

'y ¢l hbwChwa! ¢Lhb

Spencer D. Mindlin
+%5.1398035
smindlin@aitegroup. com

Howard Tai
+%17.398.5057
ht ai @ai tegroup. com

/ 2y (i NA-dzdz&r2 MH

trot2 +FfRSNNIOIY?2
+4207.993.8979

pal derrabano@aitegroup. com

[ hbe¢! [/ ¢

For more information on research and consulting s

Aite Group Sales
+1.617.338.6050
sal es@aitegroup. com

For alll press and coanfaecrtence inquiries, please co

Aite Group PR
+1.617.398.5048
pr @aitegroup. com

For all other inquiries, please contact:

i nfo@ai tegroup. com
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