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A METHOD FOR TRADING AND CLEARING VARIANCE SWAPS

FIELD OF THE INVENTION

0001] The preseni mvention relates to financial instruments and io the elechronic clearing and

settling of such financial mstroments,

BACKGROUND OF THE INVENTION

0002] A variety of different types of financial lnstruments are traded throughout the world,
including shaves of stock and derivatives. Shares of stock typically take the form of shares of
either conzmon stock or preferred stock. As a unit of ownership, common stock typically carries
voling rights. A dertvative is a financial nstrument whose value is linked to the price of an
underlving conunedity, asset, rafe, index, cwrency, the occurrence or magnitude of an event or

some such vnderiving. Typical examples of derivatives are futures and oplions.

fo003]  Stocks of many individual compantes may be grouped or combined iy various ways o
form an mndex. These may take the form of national or sector mdices, for example. The method of
weighting each stock within the index nwy also vary. Some common examples of stock index
weighting methodologies include: price-weighted. such as the Dow Jopes Indusirial Average
promulgated by Dow Jones Indexes, P.O. Box 300, Pdnceion, New Jersey 08343, and
capitalization-weighted, such as the S&P 500 Index promulgated by Standard & Poor's, 55 Water
Streetf, New York, New York 10041,

f0004] Several derivative products have been listed based on the S&P 5006 Index. CME Group,
20 South Wacker Drive, Chicago, Illinois 60606, lists futures on the S&P 506 Index which expire
quarterly imto cash at the price of the S&P 300 Index Special Opening Quotation (SOQ) on
designated expiration dates. SOQs are calculated per normal ndex calculation procedures except
that the values for the respective components are faken as the actual openiig values for each of
the component equittes. CME Group has firther listed options on the S&P 500 futures. In
addition, the Chicage Board Options Exchange {CBOE}), 400 South LaSalle Streef, Chicago,
THinois 60605 lists options on the S&P 300 Index.

foo05]  Volatthity is a measure for variation of price of a finencial mstrunent over time.
Historieal volatiity is derived from a time series of past market prices. Historical volatility is also
conunonty referred to as realized or delivered volatility. Standard deviation is the most conumon
but not the only way to calculate historical volatility. Standard deviation is a measure of how

much varation or ‘digpersion’ there is from the average. Any sampling interval may be used,
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with the most connmon bemg daily or monthly. Another method commonly used for measuring
volatilify is variance. Vartance is a measure of how far a set of numbers are spread out from each
other. Varitance is equal 1o the sguare of standard deviation. It is conputed as the average scuared

deviation of each nmmber from iis mean.

reoosy  Tuplied volatidnty 15 the value of volatility implied by the market price of a derivative,
given a particniar pricing model. In other words, if all other mputs related fo an option (sirike,
expiiy date, interest rate, underlving price} are known, for a given pricing model it is possible to
derive the forward value of volatility that the market expects, starting from foday until that aption
expires. This value s known as mnplied volatility. Often, the implied volatility of an option is a
more useful measvre of the relative value of the option than the price of that option. This is
because the price of an option depends most directly on the price of its undertying. If an option is
held as part of a directionally hedged portfolio, then the next most important factor in
determining the value of the option will be its hnplied volatility. In some markets, options are

guoted in terms of volatibity rather than price.

feoe7y  Volatility instrumests are dertvative financial instruments where the payoff depends on
some measure of the volatility of an asset, index, rate or other underlving. The most commonty
traded velatility mstruments reference an equity index as thewr uaderlying;, however, any
underlying asset or insinunent may be used, such as an individueal eguity, gold. gold futures, oil
fatures, foreign exchange rates, inferest rates, ete. Some volatility instruments are derived from
the unplied volatility of the referenced derivative. Oune popular example of such a financial
mstrument is the CBOE s Volatidity Index, commonly referred to as the VIX, which is calculated
from the weighted average of implied volatilities of various options on the S&P 500 Index. The
CBOE Futures Exchange, 400 South LaSalle Street, Chicago, Ilnois 606035 (CFE) computes and
disseminates the value of the VIX in real time. The CBOE also lists options based on the VIX and

the CFE lisis futures and opfions on the futures based on the VI

jooos;  There are also volatility mstruments that track the historical volafility of an underlving.
Examples include cleared financial instroments such as the Variance Futures listed on CTE and
realized volatility financial mstruments created by The Volatility Exchange (VolX), The VoIX
Group Corporation, P.O, Box 58, Gillefte, New Jersey 07933, The most commonly traded
finmncial mstruments that track Iustorical volatility; however, are over-the-counter {OTC)

variance sw aps.,

ooe9] Variance swaps have traditionally been customized financial instruments that are traded

m the OTC market. The OTC market most commonly refers {o privately negotiated frades
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between fwo pariies that are not éenimliy cleared (7.2 micleared}. Each party fooks solely to the
other parfy for performance and is thus exposed io the credit risk of the other party (this risk is
ofien referred to ax counterparty visk}. There is no independent pnarantor of performasce.
Uncleared swaps and other uncleaved finmicial instmunients are often frapsacted pursuant fo
International Swaps aud Dertvatives Association {(ISDA} master documentation. The ISDA, 360
Madison Avenus, 16 Floor, New York. New Yk 10017 is an association formed by the

privaiely negotiated denvatives market and represents participating parties.

os10] When a trade is cenfrally cleared, the credit and performance risk of the parties to one
another is removed. Stated differently, the parties to a trade are not counterparties to one another.
Pach party faces a clearingliouse and looks solely to the clearinghouse for performance. A
clearinghouse is an agency of an exchange or separate entity responsible for settling and clearing

trades, collecting and mamtmming margin, regulating delivery, and reposting trading data.

00111 During the 2008 fmancial crisis. meny participants in wncleared financial instruments
faced counterparties that were unable to meet thetr obligations. In the wake of the 2008 financial
crisis, the Dodd-Frank Wall Street Reform and Consumer Protection Act {the *Dodd-Franik
Aect™ (PubL. 111-203, HR. 4173} was siganed into law. The Dodd-Frank Act mandates the

nugration of swaps to central clearing.

j00012; Simce enactinent of the Dodd Frank Act, the Comuodity Futwes Trading Conunission
{CFTC) and the Secwrities Exchange Compaission {SEC) bave proposed a onltitade of yules i a
variety of topics, mcluding mandatory centralized clearing. capital requirements of cerfain fypes
of market participants, and {ransparency through exscution of trades on the central limit order
book of a transaction facility. Rules bave also been proposed concerning segregation of cash
balances, depending on whether a financial mstrument is executed on an exchange or 8 swap
execution facility (SEF), and the resulting protections associated with such segregution. While
these rnules are still proposals, it 1s clear that many formerly accepted practices will be required o

change.

00013 While variance swaps have traditionslly been uncleared, certain bilaferally-traded
finagcial instroonents can be submitted fo a clearinghouse for central clearing. As noted above,
once the trade is accepted by a clearmnghouse, the counterparty risk is eliounated. Just as with
exchange-traded instruments, both parties to & trade face the clearinghouse and look solely to the
clearinghouse for performance. For example, on CME Group's ClearPort facility, uncleared
trades in certain fipancial mstruments may be converted into futures or futures options upon

acceptance by CME’s clearinghouse. In effect, these uncleared financial instruments go through a

)
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trapsformation o cleared futmres or futures oplions. Other financial insirwmenis may be
accepted by @ clearinghouse for centyal clearing, but do not convert into futures. In both case, Iike

all centealiv-cleared trades, the counterpasty risk between pustizs to the {rade 1s eliminated.

j00014] Because of the different ways that collateral is treated for cleared and miecleared financial
instriments, wiless an adinsiment is made, cleared and nacleared financial instmuments with the
same ferms may have different valnes. Clearinghouses apply a concept known as variation
margin to cleared financial struments. The clearingbouse requizes the party that has an
unrealized loss on a posttion in a cleared financial mstrument to post margin equal fo the amount
of the loss, and that amount is credited to the party that has a profit. The party that receives the
variation margin is the owner of that money and can earn mterest on or otherwise mvest it. On the
other hand, for an vacleared trade, the party who bas an wurealized loss on the trade normally
posts eollateral with its counterparty, the party that has a corresponding gain on the uncleared
instrament. The standard practice is that the collateral remains the property of the party posting
the collateral, and all inferest received on the collatera] is for the benefit of the parfy posting the
collateral. These very different treatments of collateral in the cleared and wncleared context can
cause otherwise similar cleared and uncleared financial instruments to bave different values. This
difference in value is m part dependent on both the interest that market participants can receive

on fonds and the correlation between the instrument and interest rates in general.

foon1sy To facilifate the transition of uncleared mstrmments fo central clearing, there have been
various efforts to construct cleared financial instruments such that they will fransact and settle to
a velue equal to their uncleared counterparts. One attempt to address flus tssue was the
infroduction of the “Price Alignment Interest™ {(PAI) in 2008 on the SwapClear Facility of
LCH. Clearnet, Aldgate House, 33 Aldgate High Street, London EC3N 1EA UK. (LCH .Clearnet
is an independent clearinghouse serving exchanges and trading platforms, as well as a range of
OTC markets; SwapClear 15 a service for the central clearing of OTC inierest-rate swaps.)
Counterpariies initielly enter imto a bilateral interest-rate swap and subsequently submit the swap

for clearing throngh LCH Clearnet.

o016} LCH.Clearnet mfroduced PAY in an atterupt to eliminate the difference in the value
between cleared and mncleared swaps with similar terms. As noted Bt the LCH.Cleamet rules,
“[tihe payment of variation tmargin, or change in NPV [uet present value], on a datly basiy
without adjustment would distort the pricing for swaps cleared through the Clearing House™
LCH.Clearnet Rude 2C.6.4. To attempt to address this distortion, LCH Clearnet charges interest

on cunnulative variation margin recetved and pays inferest on cumulative variation nrargin paid.



WO 2012/170257 PCT/US2012/040035

{03017} Fris Exchange, 311 South Wacker Prrive, Suite &30, Chicago, Iiiinﬁris 63606, a fulures
exchange operafing as an exempt board of frade under the jurisdiction of the CFTC, lisis cleared
titerest-rate swap futurex and has also addressed the issue of the diffsrence m value. Instead of
usiite the PAT concept, Eris Exchange has listed interest-rate swap futures with a ferminal value
that adjusts for interest recetved and pald on variation margin over the life of the utersstrate
swap future. (bttp/fwww erisfulures comdeontract-specifications-sunuary, visited on 12 May

2011.)

fooo18] Returning fo the various volahlity instraments ia conpmon use, the CFE’s Vanance
Fujures are cash settled to the three-month (or twelve-month) realized variance of the S&P S08
Index. The CFE’s Vanance Futures are traded m variapes points, defined as realized variance

{RV) anltiplied by 10,000 according to the following:
Het o/
RV =252 x ( >R /‘(Ne - 1)
=1

where:

R; 1 (PP} - daily retun of the S&P 500 Index from P, o Py

Pt 15 the final value of the S&P 500 Index used fo calculate the daily retun

P, is the initial value of the S&P 500 Index used to calculate the daily retam:

N, 15 the nwnber of expecied S&P 500 Index values needed fo caleulate daily retwns
during the three-month period: the total mumber of daily returns expected diwing
the three-month period is N, - 11 and

N, is the actual number of S&P 500 Index values used to calculate daily retuns

during the three-month {or twelve-month) period.

{ooote} For example, a vartance calculation of 0.06333 would have a corresponding price
quotation in variance points of 633.50. The notional value is defined as $30 per variance point or,
in fhis example, £633.50 x $50 = §31,675. Due to this specification. the mnit size. which in this
example ix also the variance unit, is fixed. The period over which the variance is computed 15

referred to herein as the variance acerual period.

fecozor VolX lists similar fotures financial mstruments, called VolContracts, with one-month,
three-month and fwelve-month periods. The main difference between the VolConiracis and
CFE’s Variance Futures financial instrument 1s that VolContracts financial instruments are settled
to the realized volatility — the sguare root of the realized variance as defined above — mstead of

the realized variance. The CME mounthly Euro FX VolContract, for example, settles to $1,000



WO 2012/170257 PCT/US2012/040035

times the annualized one-month standard deviabion of the continuously compounded daily refruns

of the Eure FX CME currency futwes. quoted 1 perceniage terms.

o021 As noted above, i the OTC space, somewhat similar financial instroments known as
variance swaps mye conuponly twraded. These variancs swaps are seftled tor varimwe unils x
{variance strike — volatilitv). If this guantity is positive, the buyer will make a payment of this
amount to the seller; if this quantity is negative, the seller will make a pavinent of this amount fo

the buyer. Using the same notation as before, the volatility s defined by:
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where, & is the number of days, as of the trade date, that are expected to be scheduled trading
days for the pertod from and cluding the trade date fo, and including, the scheduled valuation
date: and m = 1, unless there is a market disruption event. The counterparties agree on a volatility
sfrike and a potional Vega, then the vartance strike is compuied as the square of the volatility
strike, and the variamce unit i computed as notional Vega/(2 x volatility strike). Vepa, the
dertvative of the oplion value with rvespect to the volatility of the underlving assef, msasures

sensitivity to volatility,

o022y Other than spot-starting variance swaps, where the accrual period starts immediately after
the trade date, forward-starting variance swaps can also be traded. In a forward-starting vasiance
swap the accrual period starts on a fiture date. The contract definition and valuation of a forward-
starfing variance swap are very similar fo a spot-starting variance swap. The variance swaps

discussed below will mclude both forward-starting and spot-starting, upless otherwise noted.

foe023; Differences between unclesred volatility mstruments and the various available exchange-
traded volatility instroments make the cleared versions {ess preferable. However, the combination
of the appetite to reduce counterparfy risk, in addifion to the Dodd-Frank Act mandates regarding
centralized clearing, mean that it would be desirable for an economically eqmvalent financial

mstroment with similar quoting and pricing couventions to exist in the cleared space,

ouoz4; For sxample, one difference between uncleared volatility fostraments and the exchange-
traded VIX financial instroment is that the VIX financial instnuuent tracks the implied volafility
of options on the underlymyg mdex, which is a forward looking volatility, while variance swaps
teack the historical volatility of the underlying index, which is a backward looking volatility, Tt
wonld fherefore be desirable fo design an exchange-traded or centrally-cleared financial

instrienent which, like variance swaps, references the historical volatility of an underlying.
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{06025; In addifion, a difference between the méieared Variance swaps Snd the variance fatures
lisfed on the CFE is that the wncleared vanance swaps are fypieally traded in terms of volafility
strike and noticial Vega, while the CFE vaniance future is traded in fertos of variance poinds and
variance units, Futher, the CFE’s financial instrument lacks the flexihility of the variance acerual
perinds. Smce the OTC space allows for fully tailored fmancial struments, participants
frequently trade swaps that staet to acorue variance the day following the trading day and expire
at a negofiated future date, while the CBOE futures expize on the thivd Fuday of {he expiring
month with a three-month or twelve-month accrual period. When a CBOE vasiance fisture i
traded nside the accrual period, the price net only reflects the market expeciation of the variance
from the frading date to expiration. but also carries a component of the accrued variasce. This
makes it difficult to compare the valuation of the variance future to the uncleared variance swap.
It would therefore be deswrable to design, a centrally-cleared, vartance-based, financial instrument

that s traded in the same convention as the uncleared version.

joopzs; Variance has various characteristics that make it easier to value apd replicate than
volatility. Tf has been estimated that variance swaps (as opposed to volatility swaps) constitute
well over 90% of the OTC market in volatility instruments. The fact that variance Is linear in time
means that variance swaps are relatively easy fo value and hedge. For example, a varimice swap
with an accrual period from thne 1 to tune t; is equivalent to the conibination of twe variance
swaps with accrual periods from time 6 1ot {t6< ts < ty) and from time g to f;. CME monthly
Euro FX VolCenfract Volatility, which is the valuation method used by VolContract does not
have this linear behavior. Another reason for the popularity of variance swaps is that they can be
statically replicated by a strip of options. Recent efforts to convert uacleared financial
mstruments inte equivalent cleared fnancial mstruments utilize PAI or ferminal value
adjustments. Without further standardization, these adjustments would result in the creation of
excessive strikes or eguivalent, each of which would cormrespond to a different cleared financial
mstrument. This increase in such cleared financial instruments could imuply significantly different
trading and hquidity characteristics from traditional cleared financial istruments. For example,
variance swaps with different vartance acernal periods or strikes will correspond to different

cleared financial instruments.

ooozry Participants m wacleared variasce swaps frequently frade swaps that start to accrue
variance the day following the trading day and expire at a negotiated future date. While the
expiration date often comcides with a listed option expiration date on the same underiying, two
uncleared financial instruments of similar specifications, but traded one day apart, will pot offset

one ancther. In the cleared space, it 1y more common to designate a fixed accrual period. It would

~
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theretfore be desmable to design exchangs-traded financial mstruments which would be

economically equivalent to an uncleared variance swap but only have specified accrual periods.

{ooo28; Furthermore, the majonity of the nncleared varlance swaps are traded at par — the
volatility strike is set such that the mmtial value of the swap is zero. Even if two swaps are traded
on the same day with the same expiration, these two swaps can have different volatility sfrikes
due to the change m expeciation of foture volatility. To replivate those swaps with cleared
financial mstruments, each cleared financial instrument will have a different volatility or variance
strike. This fmplies that if & market participant trades ihe cleared financial fnstrument with the
same expiration at different times on the same day, for example long 30 at 30% velatility strike,
long 30 at 32% volatility, and short 60 at 31% volatility, that market participant will have open
positions in {lree fmancial instraments. In order to exit all open positions, orders must be placed

resulting in off-setting trades for each of the three financial instruments.

foosze; This graunularization of instriruents available for trading resuits in relatively low levels of
open interesi occurring fow each individual instrunent, which can add difficulty for a trader to
find willing buyers and sellers {0 act as counterparties at reasonable prices. Therefore #t would be

desirable to mitigate this granularization issue.

SUMMARY OF THE INVENTION

fo0030] Exchange-traded financial instruments in accordance with the principles of the present
invention provide au econonucally equivalent financial instrument to uocleared variance swap
instruments with simnlar quoting and pwicing conventions in the cleared space. Like variance
swaps, centrafly-cleared financial instrmments in accordance with the principles of the present
invention reference the historical volatility of an underlying. Centrally-cleared, variance-based
financial instruments in aceordance with the principles of the pregent mvention trade in the same
convention as the uncleared wersion. Centrally-cleared, variance-based financial instriuments in
accordance with the principles of the present invention are economically equivalent to wncleared
variance swaps but only have specified accrual periods. Centrally-clesred, variance-based
financial instrurnents in accordance with the principles of the present invention provide automatic

standardization fo mitigate the pranularization issue.

jo0031] In accurdance with the principles of the present mvention, a method for trading and
clearing a volatility or variance-defined. standardized derivative financial instrimment is provided.
A financial instrument m etther volatility or variance terms is negotiated. The realized variance fo

date on an undetlying of that derivative financial invtrument is deterpuined. After the derivative
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financial hustrument is pegotiated, and the realized variance 1o date is determined, af least one
centrally-cleared financial mstroment with a price derived from the volatility or variance ferms
and the realized variance to date on the underlyving of that derivative financial fnstrument is
delivered for thay fnancial mstrument. Thus, a fnancial instrument negotinted m either volatility
or varianee fermg s substiuted with an equivalent position m a standardized. centrally-cleared

financial Instmment.

BRIEF DESCRIPTION OF THE DRAWINGS

eo0s2y Figure 1 is a chart setting forth an example of how a financial instruunent can be delivered

for a vartance swap with non-standard accrual period in accordance with the present invention.

100033} Figure 2 is a flow-chart setting forth a general example for determining the variance strike
and variance unit of a standardized financial mmstrument m accordance with the principles of the

present invention.

-

jo0034] Figure 3 is an example of how a setilement price of a financial nstrument can be

delivered for a specific strike from a negotiated sirike in accordance with the present mvention.

feooss] Figure 4 is a non-limiting example of & hardware mfrastracture that can be used to run a
system that implemesnts electronic trading and clearing of the financial instnunent of the present

mvention.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

jo0038] The present mvention provides a inechanisux whereby a financial instrument negotiated in
either volatility or variance ferms can be delivered with an equivalent position in a standardized,
centrally-cleared financial instrument. When used heretn, the ferm equivalent means nearly equal
i ammount, value, measure, force, effect, significance, etc., and encompasses an instrament with a
different variance stuke, at an adpusted price, having a pearly-equivalent but economically
satisfactory position. In accordance with the principles of the pregent invention, a volatility- or

variance-defined, standardized financial instrument and method of trading are provided.

{000377 The present invention peroufs a market participant to trade a variance swap in volatility or
varance terms for a specific expiration date, and later nnwind the varance swap without
negotiating a tear-up value. After a trade is consunumated, the exchange or clearing house will
deliver a centrally-cleared financial msfnument or a series of centrally-cleared financial
instrarnents with a payoff derived from the realized variance within a predetermined time period

and standard variance unit.
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onas) 1T the time ;Sexiod between the frade date and the expirm.ioﬁ date can be covered i)§ one
standardized faiancial instrument, then onlyv one financial mstrument will be delivered: otherwise,
a sertes of standardized financial mstruments that cover the time period ean be delivered. Figure 1
is a chart setting forth an example of how a financial instrument can be delivered for a variance

swap with non-standard acorual period m accordance with the present invention,

foceas] If the frade is negofinfed m tevms of volatility strike, the volatility strike can be converted
into variance points, taking imto account of the realized variance already accrued to date in the
standardized financial instrument. Specifically, if there is no realized variance accrued on the date
of the trade, then vartance point = volatility strike”, otherwise, let &1, .. & be the n periods of
et already realized and &% be the total number of business days in the accrual period of the

standardized financial instrument, then the variance point can be determined as follows:

& T
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converted into variance units by £ vofthoy sivRe« 188 Ko =i ~% In particular, when n = Q,

this formmla gives the variance wut when there is no realized variance accrued.

tocode] Referring fo Figure 2, a flow chart is seen setting forth the general example for
determining the variance strike and variance unit of a standardized financial mstrument in

accordance with the principles of the present mvention.

fooo41] Because of this automated standardization, it is possible to trade this financial instrument

in a central mit order book.

0042] In anotber embodiment of the present invention, a terminal value adjustment can be
applied fo make the standardized fnancial instrument economically equivalent io an uncleared
variance swap: however, this resulis i the gramudarization issue described in the Background of
the Invention. In accordance with the principles of the present invention, a standardization

process can be used to solve this problem.

foveds] If a terminal value adjustment is applied to the standardized financial instruument to make
it economieally equivalent to an uocleared variance swap. the final settlement () of the

financial instrument can be determined by the following, for a given variance strike, ¥,

10
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where,

- the Effective Federal Funds rate on day 1:

2.y Ry R

§ e 3E S a b NP X
“ , {1l L i hor 3 it
St scctnudation factor, equals N SRSy SN weSE

$ s a predetermined constant added to the price @ order to keep it in a preferved
range, for example, non-negative region; and ¥ =¥ is the first day the financial

instrument has open mterest.

{eoosq3 For a variance swap traded in ferms of volatility or vanance, a standardized financial
instrament with 2 certain variance strike, ¥u. can be assigned. The appropriate price and unit that
are consistent with the quoted volatility or vanance can be determined. If required, the quoted
volatility strike and notional Vega will first be converted to variapee poists {equivalent to
variance strike using the terminology of uncleared variance swaps) denoted by &, and variance
units according the previous equations. There will be a further transformation from the resulting

variance strike (X) to the price (Fy):

Fy e DTG THE = fogd = ARMEM » &
where ST TY i5 the discount factor from time ¥ to mahwity ¥ according to the appropriate

. A PANAY TR . . . . .
discount curve and S8&VE 5 the so-called accumulated retarn on modified variation margin.
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" otherwise. Figure 3 is an example of how the price of a financial
instroment can be generated for a specific strike from a pegotiated strike in accordance with the

presept invention.

wepas; Tue following are pon-limiting examples of methods for trading and clearing variance

swaps 1p accordance with the principles of the present invention.

Example 1
{00046} This example shows that a variaoce swap negotiated in terms of volatibity strike and
notional Vega can be converted mtfo a standardized financial nstrumient defined in vaniance

points.

foopar; Cousider a standardized variance financial instroment that expires on 15 June 2011 with

the final settlement value equal to the three-month realized variance (from 3715 to 6/15) of a

11
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cerfain :mderi}-'izig index or a set of g;icés. The wnit size is $50 pér variance poini. Assune a trade
is consununated on 22 March 2011 with volatilify strike of 30% and notional Vega of $1M. The
dasly returns of the underlying from 3715 to 3422 {five business davs) are 196, 1.5%. -39, -0.5%,
and 2%. Further assume fhat there are 60 business days within the three-month period. The

vartance pouit {4} can be counputed as follows:

. . .y - h ,M..‘ o
5w e il‘.\{!s" EY + {5 05+ R QP ¢ 8 \5"‘}?}-” S 3

& = 282 ¥

The sofional Vega can be converted fo variance unifs as follows:

Ry 3

. <\t§." ¥

by > v
Howlmsn,

iy B

Sime ‘Toog o owle

With the piven wmt size. thiy 15 rounded o 364 {~18210+30) Bnancial mstmments.  To
swnmarize, a tade which was consummated with a volafility steike of 30% and a notional valie
of $1M which using the principles of the current invention is converted to 364 cenfrally cleared

financial instruients with a price of 894.2,

Example 2

fooeds; This example shows that a variance swap nepotiated in volatility strike and notional Vega
can be converted fo a standardized financial instrument with a different strike by utilizing a price
transformation and when a terminal value adjustment is used to convert uncleared financial

instrumtents into equivalent cleared financial instruments.

fooeds; Consider an nocleared variance swap traded on 22 March 2011 with volatility strike 30%,
expiring on 15 June 2011 (the pavoff 1s based on the realized variance from 3/20 fo 6/15) with the
notional Vega of $1M. Assume further the standardized financial insttiuuent expives on 15 Iue
2011 with three-month realized variance period (from 3415 fo 6/15) and a steike of 30°. Further,
assuote the same scenario as in Example 1 - From 315 to 3/22 (five business days), the daily
retns of the underlying are 19, 1.5%, -3%, -0.3%, and 2%, and there are 60 business days

within the three-month period.
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00050} As already shown in Example 1, the vaviance strike corresponding to 30% is &= 8842
and variance unit corresponding to S1M of notional Vega is 18218, A terininal value adjustment
can be used to create 3 centrally-cleared financial msuument that is economically equivalent to a
variance swap with a volatility of 30%, or variance strike of §94.2, by the following, using the

sape npotations as before

Tk
s f o R 8 e B
ERER - »‘S“-q; b & i&gg\ -l FW X 2

However, this mtroduces the granularization issue because every time a different volatility sirike
is traded. a comresponding fmancial instroment with a different variance strike needs to be
created. To mitigate this issue, the waded vartance strike can be converted to the price of a
financial instrument with & predefermined sirike. In this exaniple, the traded variance strike 894.2

can be converied to the price of the 307 sirike, assuming the discount factor from the trade day

3422 to expiration 6715 is 0.996, and the constant £ is 100, as follows:

¢ . if it is the fust day that the 307 sirike
financial nstrument has been traded; otherwise, the accmuulated refien oo modified variation
margin needs to be subfracted from the price. Therefore a standardized financial nstroment with
a strike of 30° can be delivered to counterparties at a price that is consistent with the negotiated

volafility or variance stiike.

o005t} Again, the foregeing are non-limiting examples of methods for trading and clearing

variance swaps in accordance with the principles of the present invention.

{00521 The present invention is not himited and can be cleared on any clearinghouse, traded on
any exchange or trading platform, regardless of whether located in the United States or abroad,
traded through any price discovery process, mcluding a central limit order book, private
negotiation, an auction, traded in cwrencies other than United States dolars, and traded in many
forms of derivatives. When used herein, the terms exchange and trading platform refer broadly to
a markeiplace in which securities, copunodities, derivatives, and other derivatives can be traded,
and tnclude, but are not limited fo, desigpated confract markets, exempt boards of trade,
derivatives clearing organizations, securitiex exchanges, swap execution facilities, elecfromc

comnrmications networks, and the ke,

100083 According to the principles of the present investion, in order to publish daily and terminal

settlement values a clearinghouse, exchange. fufiwes comunission merchant or other market
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participasnt ﬁmy use compuiers with soffware speciﬁcaii;-‘ designed for this ﬁznpose. The
computations m accordance with the present invention are Herative and complex, and special
softweare is required for this pmpose. This software may be linked to a centralized marketplace
via daia Ines, nehworks or the Internet, so that the informiation is disseminated in a seamless
manner. The clearinghouse mav store the daily prices for each derivative m existence at any

given moment iy a database that can be electronically publizhed to the marketplace.

foo0s4) Referring to Figure 4, a non-lumiting example of a high-level hardware implementation
that can used to run a system of the present mvention is seen. The infrastructure should inchide
but 15 not be limited o1 wide srea nefwark copnectivity, local area network connectivity,
appropriate network switches and routers, electiical power {backup power), storage area network
hardware, server-class computing hardware, and an operating svstem such as for example Redhat
Linux Enterprise AS Operating Sysiem available from Red Hat, Inc, 1801 Varsity Drive, Raleigh,

Nuorth Carohina.

o0ss] The clearing and settling and adnunistrative applications zoftware server can run for
example on an HP ProLiant DL 360 G6 server with mubltiple Intel Xeon 3600 series processors
with a processor base frequency of 3.33 GHz, up fo 192 GB of RAM, 2 PCIE expansion slots,
1GB or 10GB network controllers, hot plug SFF SATA drives, and redundant power supplies,
available from Hewleti-Packard, Inc. located at 3000 Hanover Sireet, Palo Alto. Califorma. The
database server can be run for example on a HP ProLiant DL 380 G6 server with multiple Intel
Xeon 3000 series processors with a processor biase frequency of 3.33 GHZ, wp to 192 GB of
RAM. 6 PCIE expansion slots. 16 SFF SATA drive bays, an integrated P4101 integrated storage

confrolier, and redundant power supply, available from Hewleti-Packard.

ooess] While the invention has been described with specific embodiments, other alfernatives,
modifications, and variations will be apparent to those slilled in the art. For example, the
principles of the present mvention could be implemented as applied to a future instead of the
described variance swap. Accordingly, #f will be ipiended to include all such alternatives,

modifications, and vartations set forth within the spirit and scope of the appended claims.
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CLAIMS

1. A method for trading and clearing a standardized financial instrument
comprising:

negotiating a derivative financial instrument in either volatility or variance terms;

electronically determining the realized variance to date on an underlying of that
derivative financial instrument on at least one processor; and

after the derivative financial instrument is negotiated and the realized variance to
date is determined, delivering at least one centrally-cleared financial instrument with a
price that is electronically derived from: (i) the negotiated volatility or variance terms, and
(ii) the determined realized variance to date on the underlying of that derivative financial
instrument;

whereby a financial instrument negotiated in either volatility or variance terms can
be substituted with an equivalent position in a standardized, centrally-cleared financial

instrument,

2. The method for trading and clearing a standardized financial instrument of
claim 1 further including electronically determining on at least one processor a payoff from

the volatility or variance on the underlying of the derivative financial instrument.

3. The method for trading and clearing a standardized financial instrument of
claim 2 further including utilizing at least one processor to electronically deliver at least
one centrally-cleared financial instrument with a payoff determined from the realized

variance over a predetermined time period.

4. The method for trading and clearing a standardized financial instrument of
claim 1 further including, if the time period between the trade date and the expiration date
can be covered by one standardized financial instrument, delivering one standardized

financial instrument.

5. The method for trading and clearing a standardized financial instrument of
claim 1 further including, if the time period between the trade date and the expiration date
cannot be covered by one standardized financial instrument, delivering a series of

standardized financial instruments that cover the time period.
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6. The method for trading and clearing a standardized financial instrument of
claim 1 further including, if the trade is negotiated in terms of volatility strike, converting
the volatility strike into variance points taking into account of the realized variance already

accrued to date in the standardized financial instrument.

7. The method for trading and clearing a standardized financial instrument of
claim 6 further including, if there is no realized variance accrued on the date of the trade,

determining the variance point as the volatility strike squared.

8. The method for trading and clearing a standardized financial instrument of
claim 6 further including, if there is realized variance accrued on the date of the trade,

determining the variance point in accordance with:

252 L. WN.—-1-m = .
?\76——1 * (vo!atiiit}' strike? = % + Z Ri")

E=r|
where
Ry, ..., Ry are the n periods of return already realized; and

N: is the total number of business days in the accrual period of the standardized

financial instrument.

9. The method for trading and clearing a standardized financial instrument of
claim 1 further including, if the trade is negotiated in terms of notional Vega, converting

the notional Vega into variance units in accordance with:

-1
1—11,

Doller Vega N
Py S . - t -y
2 volaiilty strike+ 100 N,

L]

where V. is the total number of business days in the accrual period of the
standardized financial instrument, and n is the number of periods of return

already realized.

10.  The method for trading and clearing a standardized financial instrument of

claim 1 further including determining final settlement price (F7) in accordance with:
T-1

B,
Fr = Realized Variance — ky — Z(F: —C¥xXR. % 36; +C

=0

where,

ko is a variance strike;
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R the Effective Federal Funds rate on day t;

R. ) ( R
8.1, accumulation factor, equals ( 365 365

€ is a predetermined constant added to the price in order to keep it in a

preferred range, for example, non-negative region; and

t =0 is the first day the financial instrument has open interest.

11.  The method for trading and clearing a standardized financial instrument of
claim 1 further including determining daily settlement price (£ ) in accordance with:

F.=DF(,THk — ko) — ARMVM + C

where

DF(T) is the discount factor from time f to maturity 7 according to the
appropriate discount curve;

k is the quoted variance strike to the settlement price; and

ARMVM  is so-called accumulated return on modified variation margin.

12.  The method for trading and clearing a standardized financial instrument of

claim 1 further including delivering a volatility or variance-defined, standardized swap.

13.  The method for trading and clearing a standardized financial instrument of

claim 1 further including delivering a volatility or variance-defined future.

14.  The method for trading and clearing a standardized financial instrument of
claim 1 further including a price electronically derived from the volatility or variance
terms, the realized variance to date on an underlying of that derivative financial instrument,
and factors selected from the group comprising the number of days remaining accrual
period, number of days into the accrual period, accumulated return on modified variation

margin, and combinations thereof.
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