SYSTEMS AND METHODS FOR USING SECONDARY MARKET FORRIMARY
CREATION AND REDEMPTION ACTIVITY IN SECURITIES

TECHNICAL FIELD
[0001] The present disclosure relates generally to systamsmethods for trading financial
products and, in particular, creating and redeemioig-creation unit aggregation of shares of
securities, including (without limitation) activeljanaged exchange-traded funds, index based
and/or passively managed exchange traded funds.

BACKGROUND

[0002] Existing electronic trading systems very often haygroblem of efficiently processing
electronic portfolios of financial products. Theefficiencies may be caused, for example, by
imbalances of buy to sell orders within the eleaizgortfolios. As a result of these imbalances,
large numbers of transactions are needed to futbggss and fulfil all of the orders within the
portfolios, thereby unnecessarily consuming the mater resources of the electronic trading
systems. This problem is exasperated with largetnic portfolios and/or electronic portfolios
having large imbalances. Moreover, existing etettr trading systems do not have the ability to
quickly identify such imbalances, prevent the inapakes from increasing, and/or take steps to
reduce and/or cure the imbalances in a mannerddatces the drain on computer resources of
electronic trading systems (e.g., by reducing thmber of orders that need to be processed)
and/or that increases their operating efficien&ccordingly, there is a need for systems and

methods to address these and other related problems



SUMMARY
[0003] Aspects of the present disclosure relate to systemethods and non-transitory
computer-readable storage media for transforminglectronic portfolio of data. An electronic
crossing platform receives, during an initial tiperiod, data defining one or more trade orders
of the electronic portfolio to be transformed. Pogessor of the electronic crossing platform
compares a portion of the data to another portioth@ data to determine an imbalance of the
one or more trade orders remaining after the irtiti@e period. The electronic crossing platform
receives, during a final time period, further dakefining a final trade order to offset the
imbalance remaining after the initial time perio@he final trade order is received from a fund
agent computing device in electronic communicatath the electronic crossing platform. The
electronic crossing platform receives, after thaalfitime period, a benchmark value of the
electronic portfolio from a fund computing device electronic communication with the
electronic crossing platform. The processor of élextronic crossing platform compares the
further data defining the final trade order witke ttmbalance remaining after the initial time
period to determine an adjustment value; convérés denchmark value to a final value by
applying the adjustment value to the benchmarkeyadund transforms the electronic portfolio
into the transformed portfolio by creating pairedyband sell orders from among the data
defining the one or more trade orders receivedndutie initial time period at the final value.
BRIEF DESCRIPTION OF DRAWINGS

[0004] FIG. 1 is a functional block diagram of an examplectronic trading system for
transforming an electronic portfolio of data, aating to an aspect of the present disclosure.
[0005] FIGS. 2A, 2B and 2C are flowchart diagrams of aaneple method of transforming an

electronic portfolio of data, according to an asméthe present disclosure.



[0006] FIG. 3A is a flowchart diagram of an example metbbddenerating a final trade order
by a fund agent using a secondary market, accotdiag aspect of the present disclosure.
[0007] FIG. 3B is a flowchart diagram of an example metbbaddjusting a benchmark value
of an electronic portfolio, according to an aspEdhe present disclosure.
[0008] FIG. 4 is a flow diagram illustrating an examplading environment of the electronic
trading system shown in FIG. 1 during a first tipggiod from a market open time through a first
cutoff time, according to an aspect of the presésdlosure.
[0009] FIG. 5 is a flow diagram illustrating an examplading environment of the electronic
trading system shown in FIG. 1 during a second t@god from the first cutoff time through a
second cutoff time, according to an aspect of teegnt disclosure.
[0010] FIG. 6 is a flow diagram of illustrating an exampi@ading environment of the
electronic trading system shown in FIG. 1 durinbied time period from after the second cutoff
time until before a market close time, accordingricaspect of the present disclosure.
[0011] FIG. 7 is a flow diagram illustrating an examplading environment of the electronic
trading system shown in FIG. 1 after the markese&lome, according to an aspect of the present
disclosure.
[0012] FIG. 8 is a functional block diagram of an exam@baputer system, according to an
aspect of the present disclosure.

DETAILED DESCRIPTION
[0013] An exchange traded fund (ETF) is an investment fwaded like a common stock on a
stock exchange. An ETF holds assets such as stocksmodities, or bonds, and may trade

close to its net asset value (NAV) over the cowfa trading day. ETFs may, for example,



track an index, a commodity, bonds or a basketsett®. The supply of ETF shares may be
regulated through a creation and redemption meshani

[0014] ETFs that trade in the United States may providdy daeation and redemption
portfolios that essentially provide full transpasgnnto the ETF’s holdings, which allows for a
relatively straightforward determination of the enging fair value of the ETFs throughout the
trading day. Typically, buy and sell orders in 8eeondary market may be matched at agreed
prices throughout the trading day. Daily creatmml redemption activity occurs only at a NAV
price determined after the order is placed direaibh the fund by authorized participants. The
combination of intraday transparency and an opele@rETF creation and redemption process
creates an arbitrage mechanism which ensures it mivestors who are not able to transact
directly with the fund in creation unit aggregasoran be confident of being able to transact at a
price close to the ETF's underlying fair valuels time of purchase or sale.

[0015] Trading actively managed ETFs (AMETFs), however, ymaot provide full
transparency into the fund holdings on a daily ©iasiWhile various strategies may be
implemented that attempt to ensure pricing closthe#oAMETF's underlying fair value in the
secondary market, small investors may be lessindttat they will be able to reliably receive a
price that is reasonably close to the underlyimgaue, and may find it preferable to transact at
a price with a defined relationship to the NAV. rther, the potential desire of investors to
explicitly be guaranteed the ability to trade giri@e with a defined relationship to the NAV may
not be restricted to AMETFs, and may apply as welindex-based, or passively managed,
ETFs, fully disclosed actively managed ETFs, otfypes of exchange-traded products (ETPS)
and any security for which the underlying value niay tied to an externally calculated

benchmark value such as a NAV.



[0016] One solution to allow for trading at prices relatedthe NAV includes an approach
based on trade at settlement (TAS) trading in &gwontracts. In an example approach, trades
occur throughout the day in a basis to be applgainst the futures settlement price at the end of
the day, but reference the ETF's NAV rather thanfthiures settlement price.

[0017] Another approach may involve offering trading girce related to the NAV for listed
mutual funds and ETFs.

[0018] In any event, attempts to ensure fair pricing ofeauds to imbalances in the portfolios
themselves, thereby causing inefficiencies in thecgssing and fulfilment of the same. As a
result, there present disclosure provides systemdsnaethods for transforming the electronic
portfolios into balanced portfolios (so as to reslucomputing inefficiencies caused by
imbalanced portfolios), while providing fair prign

[0019] Example systems and methods for transforming astret@c portfolio of data includes
an electronic crossing platform that receives dafaing trade orders of the electronic portfolio,
during a first time period (e.g., during the tragluay), from market participants and determines
an imbalance of the trade orders remaining aftefitat time period. The crossing platform also
receives, during a final time period (e.g., durthg trading day before a market close), data
defining a final trade order from a fund agent catimmy device to offset the imbalance
remaining after the initial time period. The crogsplatform receives, after the final time period
(e.g., after the market close), a benchmark vadug.,(a NAV) of the electronic portfolio, and
adjusts the benchmark value to form a final vahased on a comparison of the data defining the
final trade order and the imbalance remaining affter initial time period. The electronic
platform may transform the electronic portfolioteafthe third period (e.g., after the market

close), by creating paired buy and sell orders faimong the data defining the trade orders



received during the initial time period at the fimalue. The trade orders may include AMETFs,
index-based ETFs, passively managed ETFs and/osw@itable security tied to the benchmark
value.

[0020] The initial time period may include a first timerpal (e.g., from a market open time to
a first cutoff time) and a second time period (efigpm the first cutoff time to a second cutoff
time before the final time period). In the inittahe period, the electronic crossing platform may
enter all trade orders associated with the eleirpaortfolio. In the second time period, the
electronic crossing platform may only accept offagttrade orders from market participants that
offset the imbalance remaining after the first tipexiod. Entered trade orders from both the
first and second time periods may be paired afitta value (after the final time period). The
crossing platform may determine a final trade irahaé of the offsetting trades remaining after
the second time period. The final trade order thakeceived may offset the final imbalance
remaining after the second time period.

[0021] The final trade order may be generated by the ageht computing device responsive
to trading with a secondary market during the fitiahe period, by creation activity or
redemption activity to completely offset the tradebalance remaining after the initial time
period (or after the second time period). The topaaactivity/redemption activity may include
creation unit size activity or non-creation un#esactivity.

[0022] In some examples, the electronic crossing platfonay periodically indicate the
imbalance remaining among the received trade omtetfor offsetting trade orders to the market
participants and fund agent computing device(she indicated imbalance may be used, for
example, to encourage market participants to subffgetting trade orders, during the second

time period.



[0023] Example systems and methods of the present digeloallow investors to be
guaranteed to receive a single price close to tA¥ Mach day when not transacting directly
with the fund in creation unit size aggregationsilev fostering efficient pricing. Example
electronic trading systems and methods: (i) mayigeoincentives for market participants to
provide liquidity to offset possible imbalances) (hay concentrate liquidity in a single crossing
session once the NAV is determined; and (iii) magvjgle a mechanism for the fund to
potentially offset imbalances through non-creationt size issuance and redemption of fund
shares.

[0024] Aspects of the present disclosure relate to systerdsmethods for buying and selling
non-creation unit size aggregations of shares airgees, including (without limit) shares of an
AMETF and/or an ETF at or near the NAV with guaesd execution. The present disclosure
also relates to creation and redemption of AMETiR® BTFs (and/or other securities) in other
than non-creation unit size aggregations. Notabky systems and methods described herein are
effective for use in connection with all types ofancial products (e.g., actively managed ETFs
and index based or passively managed ETFs). Hawearel solely for exemplary and
illustrative purposes, aspects of the present asece shall be described in the context of
AMETFs and ETFs.

[0025] In an example embodiment, the present discloslogvslinvestors to efficiently buy
and sell non-creation unit size aggregations ofeshaf an AMETF or index based ETF at or
near the NAV with guaranteed execution. The presdéstlosure can maximize liquidity for
efficient transaction at or near the NAV, includingn-creation unit size creation and
redemption with a designated third party agent atilizing a price adjustment convention in

determining the transaction price designed to fdsjaidity.



[0026] FIG. 1 is a functional block diagram illustrating example electronic trading system
100 (also referred to herein as system 100), asuprtb aspects of the present disclosure.
System 100 may include electronic NAV-on-Close (N@®bssing platform 102, plurality of
market participants 106 (collectively referred &rdin as exchange members 104), fund agent
108, fund 110 and secondary market 112. NOC carggsatform 102, exchange members 104,
fund agent 108, fund 110 and second market 112bmaayommunicatively coupled via network
114. In one example, each of exchange membersflfd,agent 108, fund 110 and secondary
market 112 may be represented by a computing désiah as computer system 800 shown in
FIG. 8), including a non-transitory memory storcgmputer-readable instructions executable by
a processing device to perform the functions desdrherein. Each of exchange members 104
and fund agent 108 may be programmed to access ¢i@Sing platform 102 via network 114.
Network 114 may include, for example, a privatenwek (e.g., a local area network (LAN), a
wide area network (WAN), intranet, etc.) and/onubl network (e.g., the Internet).

[0027] It should be understood that electronic NOC crasgmatform 102 refers to a
computing system having sufficient processing andmary capabilities to perform the
following functions, and it does not necessarilieré¢o a specific physical location. In certain
embodiments, the computing system may be distbwieer several physical locations,
connected by one or more wired and/or wirelessslinkn example computing system that may
represent NOC crossing platform 102 is describdoWbwiith respect to FIG. 8.

[0028] Although FIG. 1 illustrates one fund agent 108, furel 110 and one secondary market
112, it is understood that FIG. 1 represents amel& embodiment of system 100, and that

other arrangements of these elements are withinstiope of the present disclosure. Thus,



system 100 may include one or more fund agents df¥8,or more funds 110 and one or more
secondary markets 112.

[0029] NOC crossing platform 110 may be comprised of onmore modules configured to:
process trade orders (buy and sell) of an elearportfolio received from among exchange
members 104 and at least one final trade ordeivestdrom fund agent 108 during different
designated time periods for trade order entry; rd@tee and communicate trade order
imbalances to the market (i.e., exchange membetsah@ fund agent 108) during the trading
day; determine an NOC price; and execute the redetvade orders from among exchange
members 104 according to the NOC price after theketas closed. For example, NOC crossing
plattorm 102 may include order management modul6, rder imbalance determination
module 118, NOC price determination module 120M6dC order execution module 122.

[0030] In one embodiment, order management module 116 meagonfigured to manage
aspects of entering and/or rejecting received tratker(s)/final trade order(s) from among
exchange member 104 and fund agent 108, dependorgthe designated time periods for trade
order entry (described further below). Order mamagnt module 116 may also direct order
imbalance determination module 118 to determineraler imbalance at various times during
the trading day, and may also control communicabiotie imbalance to the market.

[0031] In one embodiment, order imbalance determinatiodute 118 may be configured to
determine a trade order imbalance remaining, abwainstances during the trading day, based
on the entered trade orders. In one of the detgdn@me period for trade order entry, the
determined trade order imbalance may be used bgr arthnagement module 116 to reject

received trade orders from exchange members 104ohaot offset the remaining imbalance.



[0032] In one embodiment, NOC price determination modu®® Inay be configured to
determine the NOC price after the market is clobgdadjusting the NAV price associated with
the electronic portfolio (determined by fund 11G)cerding to an adjustment value. The
adjustment value may be determined based on thétfede order(s) received from fund agent
108 and a final remaining order imbalance deterchimgorder imbalance determination module
118.

[0033] In one embodiment, NOC order execution module 12% be configured to pair buy
and sell orders among the entered trade orders dsarinange members 104, based on the NOC
price determined by NOC price determination modi#2@, to execute the entered trade orders
after the market is closed. In some examples, Ndder execution module 122 may be
configured to execute the entered trade orders single crossing after the market is closed,
according to a single NOC price.

[0034] In operation, exchange members 104 may use NOGingglatform 102, to place,
cancel and/or modify NOC orders throughout theitrgday, up to a first pre-determined cut-off
time (i.e., a first time period). NOC crossing tidam 102 may disseminate messages (i.e.,
communications) to the market, publishing the oiddralance at one or more points throughout
the day. The order imbalance may be a buy imbalére., more buy orders than sell orders) or
a sell imbalance (i.e., more sell orders than bdgis).

[0035] After the first cut-off time, during a second tirperiod, NOC crossing platform 102
may only accept cancellation and/or modificatioders from exchange members 104 which
reduce the imbalance, without flipping the imbakarfiom buy to sell (or sell to buy). At a
second cut-off time, in a third time period, NO®@ssing platform 102 may no longer accept

orders, cancellations and/or modifications fromrexgye members 104. In the third time period,
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NOC crossing platform 102 may determine a final almbce and communicate the final
imbalance to the market. Fund agent 108 (e.designated market maker (DMM)) may then
provide at least one final trade order to offsetfinal NOC order imbalance, at a price related to
the NAV (once the NAV is determined by fund 110).

[0036] After the third time period (after the market issd), NOC crossing platform 102 may
determine the NOC price at which trade orders weckfrom exchange participants 104 (during
the first and second time periods) may be execufdtk price at which the NOC trades occur
may be determined objectively as a function of ahder imbalance. If designated fund agent
108 is selling shares to offset the final imbalaribe NOC trade price may be the NAV adjusted
upwards based on disclosed rules (e.g., rounddd tie next cent). Conversely, if designated
fund agent 108 is buying shares to offset the fimddalance, the NOC trade price may be the
NAV adjusted downwards based on disclosed ruleg, (munded down to the next cent). The
NOC price also may be adjusted to reflect certasts associated with the creation and
redemption of new shares by designated fund agshtHrough direct interaction with fund 110.
Designated fund agent 108 may be permitted to acinwith fund 110 at the NAV in non-
creation unit size aggregations to the extent retgaléll the NOC order imbalance. Because of
the pricing convention for the NOC orders, fundragk08, as well as other investors, may be
incented to offset the order imbalance because thay be buying slightly below or selling
slightly above the actual NAV. All interactionstivifund 110 may continue to take place at the
NAV.

[0037] Those skilled in the art will appreciate that elesic NOC crossing platform 102 may
be configured with more or less modules to contluetmethods described herein with reference

to FIGS. 2A-2C, 3B and 4-7. As illustrated in FIG®A-2C, 3B and 4-7, each of the
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corresponding methods may be performed by proagé$sgic (such as processing logic 804 in
FIG. 8) that may comprise hardware (e.g., circyiedicated logic, programmable logic,
microcode, etc.), software (such as instructioms an a processing device), or a combination
thereof. In one embodiment, the methods shownA2@, 3B and 4-7 may be performed by
one or more processing components associated vaitiules 116-122 of NOC crossing platform
102.

[0038] Although electronic crossing platform 102 is ddsed in examples herein as a NAV-
On-Close crossing platform, in general, electrarassing platform 102 may use any suitable
benchmark value, and may execute trade orders oketzose for any suitable security tied to
the benchmark value. Thus, electronic crossintjgsta 102 may be more generally considered
to be a benchmark-on-close crossing platform. tféxde orders may be associated with actively
managed ETFs, index based or passively managed & Ofsiear a benchmark value and/or any
security for which the underlying value may be tiedhe benchmark value.

[0039] FIGS. 2A-2C illustrate flowchart diagrams of an exde method of transforming an
electronic portfolio of data, according to an asp#Ecthe present disclosure. FIGS. 2A-2C are
described with reference to FIG. 1.

[0040] Referring to FIG. 2A, at step 200, a first timeipdris initiated, for example, by order
management module 116 of NOC crossing platform 182.initial time of the first time period
may represent a market open time (i.e., a stdheofrading day). At step 202, one or more trade
orders are received, for example, by order managem®dule 116, from among exchange
members 104. At step 204, order management mdd@enay enter the received trade order(s)

into NOC crossing platform 102 related to a patéicelectronic portfolio. In some examples,
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order management module 116 may enter any buy IbIN§®C order, cancellation order or
modification order during the first time period.

[0041] At step 206, order imbalance determination moddk df NOC crossing platform 102
may, optionally, determine a trade order imbaladeeng the first time period, by comparing
portions of data among the entered trade ordetssted 208, the imbalance may, optionally, be
indicated to the market (i.e., exchange membersab@4fund agent 108), for example, by order
management module 116. For example, the orderlamba may be published on an electronic
ticker tape or may be transmitted as a messadeetmarket.

[0042] At step 210, order management module 116 determitether the end of the first
time period is reached, based on a predetermimsddit-off time. When the end of the first
time period is not reached, step 210 proceedemZ2, and steps 202-210 are repeated.
[0043] When the end of the first time period is reachedepimbalance determination module
118 determines, at step 212, a trade order imbalasmaining after the first time period. At
step 214, the remaining imbalance after the finsetperiod may be indicated to the market, for
example, by order management module 116. Step&ibéeds to step 216 (FIG. 2B).

[0044] Referring to FIG. 2B, at step 216, order managemmertule 116 may initiate a second
time period. An initial (start) time of the secotithe period may commence at or after the
predetermined first cutoff time (step 210). AtmsR18, order management module 116 receives
one or more trade orders from among exchange menildr. At step 220, order management
module 116 enters offsetting trade orders (i.ey, trusell NOC orders, cancellation orders or
modification orders) that offset the imbalance remmg (step 212 initially or step 222

subsequently), while rejecting other received tragkers from exchange members 104.
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[0045] At step 222, order imbalance determination modul8 #letermines a trade order
imbalance during the second time period, by comgatliata among the entered trade orders (in
the first time period) and the entered offsettirgdé orders. At step 224, order management
module 116 may indicate the imbalance to the mafiket, exchange members 104 and fund
agent 108).

[0046] At step 226, order management module 116 determwhesher the end of the second
time period is reached, based on a predetermineahdecut-off time. When the end of the
second time period is not reached, step 226 predeestep 218, and steps 218-226 are repeated.
[0047] When the end of the second time period is reachetkr imbalance determination
module 118 determines, at step 228, a final traderambalance remaining after the second
time period. At step 230, order management modd may indicate the final trade order
imbalance to the market (including to fund ager&)10

[0048] Steps 208, 214 and 224 may be used to keep exemaegbers informed of any trade
order imbalance and may be used to incentivize ax@d members 104 to submit offsetting
trade orders (in the second time period), to re@uaamaining order imbalance.

[0049] At step 232, order management module 116 may taitiahird time period. An initial
(start) time of the third time period may commeter after the predetermined second cutoff
time (step 226). At step 234, order managementuieodl16 rejects any trade orders from
exchange members 104. At step 236, order managenuetule 116 receives and enters at least
one final trade order from fund agent 108, respan® the indicated final imbalance (step 230).
The final trade order(s) is generated by fund ad®& trading in secondary market 112, such

that the final trade order(s) offsets the indidiedl! trade order imbalance (step 230).
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[0050] At step 238, order management module 116 determinesher the end of the third
time period is reached, based on a predetermineti ¢it-off time (i.e., the market close time).
When the end of the third time period is not redg¢lstep 238 proceeds to step 234, and steps
234-238 are repeated.

[0051] When the end of the third time period is reachesl,(at the market close), step 238
proceeds to step 240 (FIG. 2C).

[0052] Referring to FIG. 2C, at step 240, a benchmarkevdbug., a NAV) of the electronic
portfolio is determined, by fund 110, after therdhperiod (i.e., after the market close). At step
242, fund 110 processes any received creation &dgmption orders from authorized
participants (such as fund agent 108) at the détedrbenchmark value (e.g., at the NAV).
[0053] At step 244, NOC price determination module 120N@C crossing platform 102
compares the final trade order(s) received fromdfagent 108 (step 236) with the final
imbalance (step 228) to determine an adjustmentevalt step 246, NOC price determination
module 120 converts the benchmark value (step &4@)final value (i.e., the NOC price) by
applying the adjustment value (step 244) to thecberark value. Steps 244 and 246 are
described further below with respect to FIG. 3B.

[0054] At step 248, NOC order execution module 122 of N€pd@ssing platform 102 pairs buy
and sell orders among the trade orders enteredgltive first time period and the offsetting trade
orders entered during the second time period afitiaé value (the NOC price), to execute the
entered NOC orders received from exchange memlig¥s NOC crossing platform may also
indicate the trades to the market and enter tliesrato a clearing facility.

[0055] FIG. 3A is a flowchart diagram of an example metlobdjenerating at least one final

trade order by fund agent 108 using secondary a2 according to an aspect of the present
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disclosure. The method steps shown in FIG. 3A wagur during the third time period (i.e.,
after the second time period and before the maitkst).

[0056] At step 300, fund agent 108 receives an indicatibthe final imbalance remaining
(after the second time period), from NOC crossifagfprm 102 (step 230 in FIG. 2B). At step
302, fund agent 108 determines whether to tradectyr with secondary market 112 (e.g., the
New York Stock Exchange, NASDAQ, etc.).

[0057] When it is determined to trade directly, fund agEdB, at step 304, trades in secondary
market 112 to create or redeem shares of the EfBefgurity) to offset the final trade order
imbalance, to form at least one final trade ord&t.step 306, fund agent 108 transmits the final
trade order(s) to NOC crossing platform 102. Tihalftrade order(s) transmitted by fund agent
108 corresponds to the received final trade orjler(step 236 (FIG. 2B).

[0058] When it is determined to trade indirectly, fund atg&08, at step 308, transmits at least
one create or redeem order to fund 110 to offsefitial trade order imbalance. Responsive to
the create or redeem order(s), fund 110, at st€p tBddes in secondary market 112 to handle
creations or redemptions. At step 312, fund a@68Btforms the final trade order(s) based on the
create or redeem order and/or responsive to andtidn from fund 110 regarding the secondary
market trading (step 310). Step 312 proceedsin 306.

[0059] FIG. 3B is a flowchart diagram of an example metbbaddjusting a benchmark value
(e.g., NAV) of an electronic portfolio includinganle orders (steps 244 and 246 in FIG. 2C),
according to an aspect of the present disclosiitee method steps shown in FIG. 3B may be
performed by NOC price determination module 128IGiC crossing platform 102 (FIG. 1).
[0060] At step 320, the received final trade order(s) p(s286) and the final trade order

imbalance (step 228) are retrieved, for examplanfa non-transitory memory (e.g., memory
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806 or data storage device 810 shown in FIG. &)stép 322, it is determined whether there is a
buy or sell imbalance, by comparing the final tradger(s) with the remaining final imbalance.
[0061] When, at step 322, it is determined that therebsiyaimbalance, step 322 proceeds to
step 324, and the adjustment value is selectedctease the benchmark value in favor of the
seller. When, at step 322, it is determined thatd is a sell imbalance, step 322 proceeds to
step 326, and the adjustment value is selecte@dcedse the benchmark value in favor of the
buyer.

[0062] Steps 324 and 326 proceed to step 328. At steptB@&elected adjustment value is
applied to the benchmark value to form the finduga

[0063] The systems and methods provided by the presecibslise may be used to achieve
one or more of the following, without limitationadilitate trades occurring at or near NAV
through exchange crossing platform 102; provide p8oity, transparency and ease of
understanding to exchange members 104/fund ag@ntid#®/e no unfilled interest (e.g., process
orders such that there is a buyer for every salter a seller for every buyer); fit within existing
technology and/or functionality; efficiently handienall size orders as well as large size orders;
efficiently facilitate non-creation unit size prinyacreation and redemption activity with fund
110; apply to actively managed ETFs, index baseBsE&nd other securities; and reduce the
number of transactions (to be processed) at thed fun

[0064] The systems and methods of the present disclosag aiso serve as a useful
complement to secondary market trading at negdtiatiees in AMETFs where a small investor
may be uncertain of the desirability of the intnagaices. NOC crossing platform 102 may also

make ETFs more attractive to certain customerdosy distribution platforms, etc.
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[0065] The systems and methods of the present disclosase ba used by the following,
without limitation: small investors concerned abontraday premiums or discounts, where
immediacy of price is less of a concern than “fegsi; large investors with strategies that are
benchmarked to fund the NAV, where NOC crossingf@a 102 provides a way to guarantee
order fill at a price within a reasonable spreadh® NAV; distribution channels that prefer an
option for NAV-based order filling; IRA and 401kan providers, who may not currently be a
large player in the ETF space, but by which NOGsirg platform 102 might make ETFs more
feasible; and any other suitable participant.

[0066] The following is a discussion of some possible eooic costs and risks of providing
liquidity in NOC trading according to an embodimeithe present disclosure. In-kind creation
and redemption fees (e.g., fees charged by thef&Ti#Re physical exchange of ETF shares for a
defined portfolio of securities) may depend on thenber of securities in the creation unit
portfolio and the number of ETFs per creation uaitd may bele minimis if there are a small
number of securities in the portfolio. Creationdaredemption fees associated with cash
purchases and redemptions of ETF shares with tiek iuay be assessed to cover the cost to the
fund of investing such cash or selling fund holding raise cash. Transaction costs for market
purchases of ETFs and/or shares in creation aneimeiibn portfolio deposits may include
exchange fees and brokerage commissions, the fad-sfpread and potential market impact
costs, among other costs. International and atesmn assets may be more expensive. For in-
kind transactions, risks also may include loss ttuelifferences between the purchase (sale)
prices of creation (redemption) deposit securiéied the prices used in determining NAV. To

the extent DMM fund agent 108 is able to transadteorable prices in the deposit securities
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relative to those used in NAV determination, thék may become a profit opportunity for some
traders in some circumstances.

[0067] The following is a discussion of some possible eoais benefits of providing liquidity

in NOC trading according to an embodiment of thespnt disclosure. The ability for DMM
fund agent 108 to transact with fund 110 in norattio® unit size aggregations may reduce or
eliminate overnight risk associated with carryingsiions in an ETF whose holdings are
undisclosed. The cost may depend on whether seata@n/redemption activity is in cash or in-
kind. Investors may buy at prices that are slighilow the NAV and sell at prices that are
slightly above the NAV because of the price adj@sthprocess performed by crossing platform
102 described herein. This price differential ncaynpensate DMM fund agent 108 sufficiently
to cover a substantial portion of the costs desdribbove. In addition, there may be other
possible revenue sources available to DMM fund t4€8 to offset costs and incent liquidity
provision, such as a share of transaction reveanged by the exchange, or with appropriate
legal and regulatory approval, fund or advisor cengation.

[0068] In an embodiment, the systems and methods of thsept disclosure may minimize
costs and/or maximize benefits to DMM fund ager.10he risk of loss on close out trading
positions may be minimized by fund 110 facilitatirgdes at prices to match the NAV and
ensuring completely transparent pricing conventitorsdetermining the value of shares and
balancing cash component. The systems and metlestsibed herein may maintain existing
fund relationships with authorized participants JA&B a creation and redemption mechanism. In
other words, the systems and methods describethhmay obviate the need to directly interact

with retail or non-AP broker-dealers and the needs€lling agreements.
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[0069] Referring next to FIGS.4-7, an example trading emment of electronic trading
system 100 (FIG. 1) is described from a market dpee until after a market close time. In
particular, FIG. 4 is a flow diagram illustratingaanple trading environment 400 during a first
time period from a market open time through a fostoff time; FIG. 5 is a flow diagram
illustrating example trading environment 500 durangecond time period from the first cutoff
time through a second cutoff time; FIG. 6 is a flovagram of illustrating example trading
environment 600 during a third time period fromeafthe second cutoff time until before a
market close time; and FIG. 7 is a flow diagramsttating example trading environment 700
after the market close time.

[0070] Turning now to FIG. 4, example trading environmdAD from a market open time
through a first cutoff time (i.e., the first timeqpod described in steps 200-210 of FIG. 2A) is
shown. Trading environment 400 includes one oremaamponents of NOC crossing platform
102 to implement the following functions.

[0071] During the first time period when the market is mpe the first cutoff time, NOC trade
orders 402 (e.g., buy orders, sell orders, cartamils, and modifications) may be received and
entered into NOC crossing platform 102. One or enorder imbalances 404 (e.g., buy
imbalance, sell imbalance) may be determined by N@Gssing platform 102 and
communicated 406 to the market (e.g., publishe@pe) throughout the first time period and/or
throughout the day.

[0072] Turning now to FIG. 5, example trading environm8A0D from the first cutoff time
through the second cutoff time (i.e., the seconttperiod described in steps 216-226 of FIG.
2B) is shown. Trading environment 500 includes onenore components of NOC crossing

platform 102 to implement the following functions.
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[0073] Also, during the second time period from the fastoff time through the second cutoff
time, one or more order imbalances 504 (e.g., mbalance, sell imbalance) may be determined
by NOC crossing platform 102 and communicated ®0éé market (e.g., published to tape)
throughout the second time period and/or throughwaitiay.

[0074] During the time from the first cutoff time throughsecond cutoff time, only NOC
orders 502 (e.g., buy and sell orders, cancellgtiorodifications) that offset the order imbalance
504 may be allowed to be entered into NOC crosglatiorm 102. Orders (not shown) that do
not offset order imbalance 504 may be rejectedreniééntered into NOC crossing platform 102.
For example, if order imbalance 504 is a buy imbed¢a only sell orders or cancellations or
modifications that offset the disproportionate nembf buy orders may be accepted and entered.
If order imbalance 504 is a sell imbalance, forregke, only buy orders or cancellations or
modifications that offset the disproportionate nembf sell orders may be accepted and entered.
[0075] Turning now to FIG. 6, example trading environm@&@0 from the second cutoff time
until before the market close time (i.e., the thinde period described in steps 232-238 of FIG.
2B) is shown. Trading environment 600 includes onenore components of NOC crossing
platform 102 to implement one or more of followifugctions.

[0076] During the third time period from after the secandoff time to before the market
close, NOC orders 602 (e.g., buy and sell ordens¢ellations, modifications) may be rejected
and not entered into NOC crossing platform 10ZhaForder imbalance 604 may be determined
by NOC crossing platform 102 and communicated 66¢ market (e.g., published to tape).
[0077] Fund agent 108 (e.g., a designated market makeMPNhay receive an indication of
final imbalance 604. Fund agent 108 may then tGfiin secondary market 112 as needed to

create and/or redeem shares to offset final imloal&04, and form final trade order(s) 614.
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Fund agent 108 may also place creation and/or rpti@morders 610 with fund 110, and fund
110 may trade 612 in secondary market 112 to hahdlereation and/or redemption orders 610,
and form final trade order(s) 614. NOC crossirgfprm 102 may enter final trade order(s) 614
received from fund agent 108 to offset the enimalfimbalance 604.

[0078] Turning now to FIG. 7, example trading environm&00 after the market close is
shown (i.e., corresponding to the time period dbedrin steps 240-248 of FIG. 2C). Trading
environment 700 includes one or more componendQCE crossing platform 102 to implement
one or more of the following functions.

[0079] During the time after the market close, fund 110y rdatermine the NAV (at 702).
Any creation and redemption orders entered intal fubhO may be processed by fund 110 at the
NAV (at 704).

[0080] At 706, the final order imbalance (i.e., buy orl selbalance) may be determined for
the NOC trade orders to be executed. The buy brirmbalance may be determined by
comparing the final trade order(s) 614 (FIG. 6)htite final imbalance 604. The NOC trade
orders to be executed may include NOC orders 40Z. @ entered into NOC crossing platform
102 before the first cutoff time (including moddions to those orders) and the (offsetting)
NOC orders 502 (FIG. 5) entered into NOC crossilagfgrm 102 between the first cutoff time
and the second cutoff time (including non-rejecteatlifications to those orders).

[0081] If a final imbalance is a buy imbalance, the NO&hgaction price may be determined,
at 708, as the NAV adjusted up in favor of theegelllf the final imbalance is a sell imbalance,
the NOC transaction price may be determined, at @& @he NAV adjusted down in favor of the
buyer. NOC crossing platform 102 may then execate;12, all NOC orders to be executed

(i.e., orders 402 and orders 502) at the NOC tctimsaprice (i.e., the adjusted NAV). The
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executed NOC trades 406 may then be entered, atifitbda clearing facility, and may be
published, at 716, to the market (e.g., reportedpe).

[0082] In an exemplary embodiment of the present discegsNOC orders 402 (FIG. 4) may
be entered, modified and/or cancelled until a iset {(i.e., the end of the first time period), for
example 3:00 PM for purposes of this discussiohe @rder imbalance may be published to the
market throughout the trading day. From the seetuntil a later set time (i.e., during the
second time period), for example, from 3:00 PM U880 PM, only NOC orders 502 (FIG. 5),
cancellations and/or modifications that reducedtder imbalance may be accepted. All market
participants may enter orders to offset the imbadanAt the later set time (i.e., 3:30 PM) (i.e.,
during the third time period), no more orders magy drcepted, resting orders may not be
modified or cancelled, and the final order imba&664 (FIG. 6) may be determined. Early cut-
off times may allow a fund manager of fund 110 flec trades to accommodate creation and
redemption activity in fund 110, and may allow DMihd agent 108 to place orders 610 for
creation and redemption activity in fund 110. me examples, in determining the NOC
imbalance throughout the day (e.g., imbalance(s), 4balance(s) 504), as well as final
imbalance 604, resting orders on the limit ordeskotm buy or sell the ETF at specified prices
may not be included. For example, it may be ditfito determine whether such orders will be
executable until after the NOC price is determireed therefore will impact the final imbalance.
In some examples, such interest may be includetthenNOC execution, but this may entail
additional risk for DMM fund agent 108.

[0083] After the later set time (i.e. 3:30 PM, during tinrd time period), DMM fund agent
108, who has agreed to be responsible for filliffg&iting NOC final order imbalance 604, may

do so by interacting with fund 110. In a buy indvadle, DMM fund agent 108 may sell shares
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out of existing inventory or sell newly createdr&sa In a sell imbalance, DMM fund agent 108
may buy shares that add to the existing inventorgftset a short position, or buy and redeem
shares to fund 110.

[0084] Creation and redemption unit size interactions vittd 110 may be handled through
standard creation and redemption processes. Alieetfy, creation orders may be handled for
cash without a negative tax impact, but fund 11§ i@ar higher transaction costs. For non-
creation and redemption unit sized interactiond iind 110, existing facilities of the securities
depository and the clearing facility may be usecreate or redeem positions and move such
positions to and from an account of DMM fund agéd8 and fund 110. Using these services
may result in ale minimis cost. For example, in one embodiment, only oneMDnd agent
108 may use these services each day, for castverydimited number of securities. Services
such as deposit and withdrawal at custodian, paatit terminal system, or settlement web,
among others, may be incorporated into NOC crogsiatiorm 110. If the creation is in-kind, a
simple calculation to determine appropriate deppsintities may be used.

[0085] Fund 110 may then determine the NAV by a certaimeti(i.e., after the third time
period), for example by 6:00 PM. Once the NAV &atmined, the buyers and sellers may be
paired off by NOC crossing platform 102 and tradesy occur at the NOC price. The NOC
price may be reported during an after-hours sesswbich can close at the end of the day, for
example at 8:00 PM. The NOC price may be deterthinea minimum tick size (e.g., one cent)
as follows: if DMM fund agent 108 bought shareoffset a sell imbalance, the NAV may be
adjusted down; if DMM fund agent 108 sold sharesfteet a buy imbalance, the NAV may be
adjusted up; and if there is no order imbalance,NAV may be rounded to the nearest cent. If

necessary to ensure sufficient incentive for ligyigrovision, the NAV adjustment may include
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a cost of DMM fund agent 108 associated with theatton/redemption and trading activity
associated with providing such liquidity. The ®adnay then clear and settle that night at the
NOC price.

[0086] Systems and methods of the present disclosurede@nd/or are implemented by one
or more computers including hardware and/or sof#weomponents. For purposes of this
disclosure, a computer may be a programmable madapable of performing arithmetic and/or
logical operations and specially programmed togrerfthe functions described herein. In some
embodiments, computers may comprise processorspriesndata storage devices, and/or other
commonly known or novel components. These compsneray be connected physically or
through network or wireless links. Computers misp @omprise software which may direct the
operations of the aforementioned components. Ctampumay be referred to with terms that are
commonly used by those of ordinary skill in theexgnt arts, such as servers, personal
computers (PCs), mobile devices, and other terthsvill be understood by those of ordinary
skill that those terms used herein are interchaslgeand any special purpose computer capable
of performing the described functions may be used.

[0087] Computers may be linked to one another via onearemetworks. A network may be
any plurality of completely or partially intercorsted computers wherein some or all of the
computers are able to communicate with one anothtievill be understood by those of ordinary
skill that connections between computers may bedvin some cases (e.g., via wired TCP
connection or other wired connection) or may beeless (e.g., via a WiFi network connection).
Any connection through which at least two computaesy exchange data can be the basis of a
network. Furthermore, separate networks may be tblbe interconnected such that one or

more computers within one network may communicatd wne or more computers in another
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network. In such a case, the plurality of sepanat®orks may optionally be considered to be a
single network.

[0088] FIG. 8 illustrates a functional block diagram ofreachine in the example form of
computer system 800 within which a set of instutsi for causing the machine to perform any
one or more of the methodologies discussed henadty, be executed. In some examples, the
machine may be connected (e.g., networked) to oth&chines as described above. The
machine may operate in the capacity of a servex dient machine in a client-server network
environment, or as a peer machine in a peer-to-f@eatistributed) network environment. The
machine may be any machine capable of executimg af snstructions (sequential or otherwise)
that specify actions to be taken by that machineptforming the functions describe herein.
Further, while only a single machine is illustratéide term "machine" shall also be taken to
include any collection of machines that individyadr jointly execute a set (or multiple sets) of
instructions to perform any one or more of the mdthogies discussed herein. In some
examples, crossing platform 102 (FIG. 1) may belemgnted by the example machine shown
in FIG. 8 (or a combination of two or more of sunhchines).

[0089] Example computer system 800 may include processgvgce 802, memory 804, data
storage device 810 and communication interface 8h#&h may communicate with each other
via data and control bus 818. In some exampleaapaoter system 800 may also include display
device 814 and/or user interface 816.

[0090] Processing device 802 may include, without beimgitéd to, a microprocessor, a
central processing unit, an application speciftegnated circuit (ASIC), a field programmable
gate array (FPGA), a digital signal processor (D8RJ/or a network processor. Processing

device 802 may be configured to execute procedsigig 804 for performing the operations
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described herein. In general, processing devic& B8y include any suitable special-purpose
processing device or a general-purpose processivigalspecially programmed with processing
logic 804 to perform the operations described Inerei

[0091] Memory 806 may include, for example, without belingited to, at least one of a read-
only memory (ROM), a random access memory (RAMYlaash memory, a dynamic RAM
(DRAM) and a static RAM (SRAM), storing computeradable instructions 808 executable by
processing device 802. In general, memory 806 majude any suitable non-transitory
computer readable storage medium storing compatatable instructions 808 executable by
processing device 802 for performing the operatidescribed herein. Although one memory
device 808 is illustrated in FIG. 8, in some exaspkomputer system 800 may include two or
more memory devices (e.g., dynamic memory andcstagimory).

[0092] Computer system 800 may include communication fiaater device 812, for direct
communication with other computers (including wiraad/or wireless communication) and/or
for communication with network 114 (FIG. 1). Innse examples, computer system 800 may
include display device 814 (e.g., a liquid crystaplay (LCD)). In some examples, computer
system 800 may include user interface 816 (e.galimanumeric input device, a cursor control
device, a loudspeaker, etc.).

[0093] In some examples, computer system 800 may inclatke storage device 810 storing
instructions (e.g., software) for performing anyeasr more of the functions described herein.
Data storage device 810 may include any suitabletremsitory computer-readable storage
medium, including, without being limited to, soktiate memories, optical media and magnetic

media.
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[0094] The term “computer-readable storage medium" shawaeldaken to include a single
medium or multiple media that store one or more sdtinstructions. The term "computer-
readable storage medium" shall also be taken tadecany medium that is capable of storing or
encoding a set of instructions for execution by thachine and that causes the machine to
perform any one or more of the methodologies ofptt@esent disclosure.

[0095] For purposes of this disclosure the term “produmt™financial product” should be
broadly construed to comprise any type of finanaigtrument including, without limitation,
commodities, derivatives, shares, bonds, and cceen Derivatives, for example, should also
be broadly construed to comprise (without limitaji@ny type of options, caps, floors, collars,
structured debt obligations and deposits, swagsirds, forwards, and various combinations
thereof.

[0096] While the present disclosure has been discusseernms of certain embodiments, it
should be appreciated that the present disclosimneoi so limited. The embodiments are
explained herein by way of example, and there amanous modifications, variations and other

embodiments that may be employed that would stilithin the scope of the present invention.
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CLAIMS

1. A system for transforming an electronic portiadf data, the system comprising:

an electronic crossing platform comprising onenore computer devices, each computer
device including a processing component executmgputer-readable instructions that cause
the electronic crossing platform to:

receive, during an initial time period, data defgrone or more trade orders of the
electronic portfolio to be transformed,;

compare a portion of the data to another portioth® data to determine an imbalance of
the one or more trade orders remaining after thialitime period,;

receive, during a final time period, further dd&fining a final trade order to offset the
imbalance remaining after the initial time perittg final trade order received from a fund agent
computing device in electronic communication whk electronic crossing platform;

receive, after the final time period, a benchmaakie of the electronic portfolio from a
fund computing device in electronic communicatiathwhe electronic crossing platform;

compare the further data defining the final trad#er with the imbalance remaining after
the initial time period to determine an adjustmealtie;

convert the benchmark value to a final value bglypg the adjustment value to the
benchmark value; and

transform the electronic portfolio into the tramshed portfolio by creating paired buy
and sell orders from among the data defining the @nmore trade orders received during the
initial time period at the final value.

2. The system of claim 1, wherein the adjustmehteves determined to:
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decrease the benchmark value when the final wedk is a buy order and the imbalance
is a sell imbalance, and

increase the benchmark value when the final toader is a sell order and the imbalance
is a buy imbalance.
3. The system of claim 1, wherein the one or m@eée orders correspond to at least one of
an actively managed exchange-traded fund (ETF)index-based ETF, a passively managed
ETF or a security associated with the benchmarnkeval
4. The system of claim 1, wherein the benchmarlezaicludes a net asset value (NAV) .
5. The system of claim 1, wherein the electronassing platform is further configured to:

receive, during an intermediate time period atterinitial time period, data defining one
or more offsetting trade orders from among one @remmarket participants to offset the
imbalance remaining after the initial time period,;

determine a final imbalance of the one or moreeiting trade orders remaining after the
intermediate time period, the final imbalance baiisgd to generate the final trade order and to
determine the adjustment value; and

transform the electronic portfolio into the trasrshed portfolio by creating the paired
buy and sell orders from among the data definimgdhe or more trade orders received during
the initial time period and the data defining theecr more offsetting trade orders received
during the intermediate time period at the finduea
6. The system of claim 5, wherein the electron@ssing platform is further configured to
reject data defining a trade order received dutivgintermediate time period that does not at

least partially offset the imbalance remaining raffite initial time period.
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7. The system of claim 5, wherein the electronassing platform is further configured to
communicate at least one of the imbalance or tied fimbalance to least one of the one or more
market participants or the fund agent computingatev
8. The system of claim 1, wherein the fund agenhmating device is configured to
generate the final trade order responsive to tadith a secondary market during the final time
period, by at least one of creation activity orembtion activity to completely offset the
imbalance remaining after the initial time period.
9. The system of claim 8, wherein the at leasta@e creation activity or the redemption
activity includes creation unit size activity ormoreation unit size activity.
10. A computer-implemented method for transformarg electronic portfolio of data, the
method comprising:

receiving, during an initial time period, by ar@tonic crossing platform, data defining
one or more trade orders of the electronic poudfti be transformed;

comparing, by a processor of the electronic cngsglatform, a portion of the data to
another portion of the data to determine an imlzadaof the one or more trade orders remaining
after the initial time period,;

receiving, during a final time period, further aatefining a final trade order to offset the
imbalance remaining after the initial time peritite final trade order received by the electronic
crossing platform from a fund agent computing devit electronic communication with the
electronic crossing platform;

receive, by the electronic crossing platform, raftee final time period, a benchmark
value of the electronic portfolio from a fund contipg device in electronic communication with

the electronic crossing platform;
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compare, by the processor of the electronic angsplatform, the further data defining
the final trade order with the imbalance remaingfigr the initial time period to determine an
adjustment value;

convert, by the processor of the electronic craggilatform, the benchmark value to a
final value by applying the adjustment value tolle@chmark value; and

transforming, by the processor of the electronissing platform, the electronic portfolio
into the transformed portfolio by creating pairedyband sell orders from among the data
defining the one or more trade orders receivedndutie initial time period at the final value.
11.  The method of claim 10, wherein the adjustmahie is determined to:

decrease the benchmark value when the final wedkr is a buy order and the imbalance
is a sell imbalance, and

increase the benchmark value when the final toader is a sell order and the imbalance
is a buy imbalance.
12. The method of claim 10, the method further cosimg:

receiving, during an intermediate time period rafte initial time period, data defining
one or more offsetting trade orders from among @nenore market participants to offset the
imbalance remaining after the initial time periadd

determining a final imbalance of the one or mdifeetting trade orders remaining after
the intermediate time period, the final imbalaneeg used to generate the final trade order and
to determine the adjustment value.
13. The method of claim 12, wherein the creatinthefpaired buy and sell orders includes:

creating the paired buy and sell orders from amiiegdata defining the one or more

trade orders received during the initial time periand the data defining the one or more
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offsetting trade orders received during the intetiaie time period at the final value to transform
the electronic portfolio into the transformed polit.
14.  The method of claim 12, the method further cosimg:

communicating, by the electronic crossing platfoatleast one of the imbalance or the
final imbalance to at least one of the one or moraket participants or the fund agent
computing device.
15.  The method of claim 10, the method further cosinpy generating the final trade order
by trading, via the fund computing device with am®lary market during the final time period,
the trading including at least one of creation\atgtior redemption activity to completely offset
the imbalance remaining after the initial time pdri
16. The method of claim 15, wherein the at least of the creation activity or the
redemption activity includes creation unit size\agt or non-creation unit size activity.
17. The method of claim 10, wherein the one or nicagée orders correspond to at least one
of an actively managed exchange-traded fund (Edf)index-based ETF, a passively managed
ETF or a security associated with the benchmarnkeval
18.  The method of claim 10, wherein the benchmailevincludes a net asset value (NAV).
19. A non-transitory computer-readable storage oradirogrammed to include instructions
that, when executed by one or more processing egvicause the one or more processing
devices to perform functions including:

receiving, during an initial time period, data idefg one or more trade orders of an
electronic portfolio of data to be transformed;

comparing a portion of the data to another portbthe data to determine an imbalance

of the one or more trade orders remaining afteirtitial time period,;
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receiving, during a final time period, further aatefining a final trade order to offset the
imbalance remaining after the initial time perititg final trade order received from a fund agent
computing device in electronic communication whk &t least one processing device;

determining, after the final time period, a beneahkwalue of the electronic portfolio;

comparing the further data defining the final gaatder with the imbalance remaining
after the initial time period to determine an atjusnt value;

converting the benchmark value to a final valueapplying the adjustment value to the
benchmark value; and

transforming the electronic portfolio into thertsformed portfolio by creating paired buy
and sell orders from among the data defining the @anmore trade orders received during the
initial time period at the final value.
20. The non-transitory computer-readable storagdiuneof claim 19, wherein the functions
further includes:

receiving, during an intermediate time period raftee initial time period, data defining
one or more offsetting trade orders from among @nenore market participants to offset the
imbalance remaining after the first time period,;

determining a final imbalance of the one or mdifeetting trade orders remaining after
the intermediate time period, the final imbalaneeng used to generate the final trade order and
to determine the adjustment value; and

transforming the electronic portfolio into thertsformed portfolio by creating the paired
buy and sell orders from among the data definimgdhe or more trade orders received during
the initial time period and the data defining theewr more offsetting trade orders received

during the intermediate time period at the finduea

34



