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PRIORITY CLAIMS
[0001] This application claims priority to U.S. Provisional Application Number 61/298,542, filed
on January 26, 2010 and U.S. Non-provisional Application Number 13/013,611 filed January 25,

2011.

BACKGROUND

[0002] In general, at the bidding stage of auctions (ex-ante), bidders face significant
uncertainty about information that they care about. The information affects their valuations for
the auction items and/or their optimal bidding strategies for the items, thereby affecting their

bids.

[0003] Some of this ex-ante unknown, but relevant information includes information that will be
realized (and potentially available to the bidders) ex-post, once the auction is run. Inthe
following, bidders are generally referred to as buyers for ease of exposition, but the analogue

applies to sellers.

[0004] Bidders may, for example, care about features of the overall allocation, in that a bidder's
valuation for the goods or set of goods he won may depend on how much total quantity was
sold in a multi-unit auction, or on who else won which item in an auction, and at what price. For
example, a bidder in a securities auction may care about the total quantity issued because it
would likely affect the liquidity of the security in the secondary market. Further, a bidder who
has an equivalent of a 20% of market share in a liquidation auction for a retail chain orin a

privatization of a retail chain may care about whether the market share of the next largest
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[ 0003] Sone of this ex-ante unknown, but relevant information includes
information that will be realized (and potentially available to the

bi dders) WR2BH423§nce the auction is run. In the fol | oRCAFSZHIGEHS are
generally referred to as buyers for ease of exposition, but the anal ogue
applies to sellers. [0004] Bidders may, for exanple, care about features of
the overall allocation, in that a bidder's valuation for the goods or set
of goods he won nmay depend on how nuch total quantity was sold in a

nul ti - WiRhér i@4EMb&AM 599 or WheiMapthRlréMainng 80Md 6hthe hiitkdt Bhaxd idplit évenly and at
what price. For exanple, a bidder in a securities auction may care about

t he t ofAbngiMaNthdrbiddersyBetadss annerd inametdidrds watliy/likefyfatfett théikind bjui di ty of
the security in the secondary nmarket. Further, a bidder who has an

equi vagamietidn ens2iitherretak alarkeh atter tharawctibn gas dettlécon auction for a retail
chain or in a privatization of a retail chain may care about whether the
mar ket share of the next largest wnner is at nost a 5% or whether the
remai ni ng 80% of the market share is split evenly anbng two ot her bidders,
becauspoosnBigdérs mmraiedtcashatoasintubmbitbrl rea@ting e @edring lvendiiiond ob thecauioiet, i t i on
ensuing in the retail market after the auction was settled. [0005] Bidders
may al aEhcartiee kbewf ovardubisonition whiat theer aleragetwimning sdmas in  owlirunitaostianf t he
auction, such as the | evel of oversubscription, what the average w nning

bi d waer infiorraation|abbutuomi dthesstatistins, of winningfapdfontasing bédsdman euctionhEer exeamwisst i cs
of winning and/or losing bids in an auction. For exanple, the U S, treasury
and ot therl.§dveasnrysnt Sthep govenerhents cdsttingly pulblish Shecavatpgewinmnjdparmsotaeid ot her
statistics once a treasury auction is run. If bidders could foresee this

i nf or netetistios ondeedtreasyncustiereistran. bif bidders sowd fpresesitiis Informalondiey ™3 auct i on
is oversubscribed. Additionally or in the alternative, the bidders may

adj ust chadese to kid Mo agoressivelydhe gofeanpuGtiod iBsoversibsailed AHIRAINIvEE or

i nt erdependent values (that is, a bidder's valuation for an item depends at
| east aliprpaiive. the biddersyeayasiust their epliraie oEthgvalye 9 teins that have spmmenygbEs
Moreover, consider the case in which a nunber of uctA' on? are hﬁl d, for
exanpl & intgrdgpendent alyes Eipt isop biddgh's, @iualip &t an AR 45a8T Start)ﬁaﬁ[;'ntpa B0yt ock
that day may care abq(t)u% \/\/f}{ﬁ(:,h ?f the auctions will be nore liquid (in that
a | ar g@luRifper bidders affacdia thgieMpe selling), so that he can nininize his
price inpact on the clearing price by choosing to bid in that auction which
is nost liquid. [0007] Bidders know that the anobunt they bid in auctions

il T I ff b hei babi | i £ w.nni i |1 ,
' ol b R 0 B P8 o
2gar esawens 7 9o e ep hiock A R E) e IR VaRRR s S trel BhesBpyl 657
refrai &efaru% ion%'m(ljll%en %’orebl%%ﬂ‘](lsnethgthae%rJe%%Fnber of sellers will be selling), so that he can

minimize his price impact on the clearing price by choosing to bid in that auction which is most

liquid.

[0007] Bidders know that the amount they bid in auctions will likely affect both their probability
of winning an item, as well as, in many auction formats, the price they pay for units won. The
uncertainty at the bidding stage may lead bidders to shade bids (that is, bid less aggressively),

reduce the quantity or the set of goods they bid on, or refrain from bidding, because they fear



WO 2011/ 094235PCT/ US2011/ 022470 endi ng up payi ng nore than was necessary to
win, or overpaying in that the price they pay is above their ex-post

esti mat e WP 22HY58ds' val ues. [0008] A wel | known ter mPEABBEMINGH e ri sk
of overpaying in the context of conmon val ues auctions is the "wnner's
curse": conditional on winning, a bidder has to adjust his estimte of the
val ue of the object downwards. Anticipating the winner's curse ex-ante,

bi dders submt | ess aggressive bids, even nore so, if bidders know that
their agUREESpanghhbritheh WasisecrbSsdy toWih ew9srphyifg Prthethd preae they shyosl units
won (for exanple in a nulti-unit auction). [0009] Another related concept

i S t habbde thelX@opast Bstim Ak of thé dosdsvanbe wants to buy, for exanple, a bundle
of goods that he considers conplenents, but who can submit bids for

i ndi vi dual goods only, risks being stuck winning only a few rather than all
the goods in the bundle, thus winning a set of goods for which his

val uat [(@08) A& wall @Rowmisan cagtaricy thesisk bf ovelpayiby yrethe raytextedf canmoh valoedi ddi ng on
the itens, or reduce the prices he bids. A buyer who bids | ess aggressively
becauseudiens isthes “‘wimdiragunsp”: womditiamgl an wietingfa injddet hrasivean]udh bis @gtimaiielof

al I ocation of goods is unfavorable to him would thus be dealing with a

nor e gtheaable of éresibiett ddwrivveeds Xfpdisipating the kirsledy eurs¢ 0020, iBiders buihigssor
reduced bi dder participation, in turn, may result in suboptimal

al | ocaaggessive bidd, edemmyortemny, If bidders know that their @garegeivie winning didsialgol iecreasegnue
generated. SUMVARY [0011] This Summary is provided to introduce a

sel ect therprigé they meigansunita wandforgxandied Fmylthupihavctigne further descri bed bel ow
in the Description of Enbodinments. This Summary is not intended to identify
key features or essential features of the clained subject matter, nor is it

intended to be used as an aid in determning the scope of the claimed
subj ec{0088} fegther related concept is that of “exposure risk”. A buyer who wants to buy, for

example, a bundle of goods that he considers complements, but who can submit bids for
individual goods only, risks being stuck winning only a few rather than all the goods in the
bundle, thus winning a set of goods for which his valuation is much lower. As a result, the buyer
may refrain from bidding on the items, or reduce the prices he bids. A buyer who bids less
aggressively because he risks ending up winning a set of goods when the overall allocation of
goods is unfavorable to him, would thus be dealing with a more general version of the exposure

risk above.

[0010] Bid shading or reduced bidder participation, in turn, may result in suboptimal allocations,

including too little volume exchanged or too little revenue generated.



[ 0012] Various enbodi nents of the present disclosure, a nethod for trading,
are described. In one enbodinent, orders are received fromat |east one
trader, WEP2BIABE orders conprise at | east one conpl eRCEAFEM0PHGne
enbodi ment, the orders are stored. |In one enbodi nent, trades are generated
based on the orders and a trading nechanism In one enbodi nent, the trades
are reported. [0013] Various enbodi nents of the present disclosure, a
tradi ng apparatus, are described. A trading apparatus including an order
recei veumvRyor der storage nodule, a trade generator and a reporting
nodul e. The order receiver receives orders fromat |east one trader,
wherein the orders include at | east one conplex order. The order storage
nodul e stores the orders. The trade generator generates trades based on the

or der sjoait Bhid SafnBE i9BRNRIRE SdhtrddiRe aRRICtioNE coRcHptSIn kagapiiied fdwa thatades.
[ 0014] Thi's disclosure generally describes a conplex trading mechani sm

DESCR! &8 AR ePlesbribedBAW NGRe DR8dpliofrbEHiBodiMerits. BhidBominat) 8 @vtimentiedn
exanpl e system for performng a trading nmethod, in accordance with

enbodi @edentifyey Fdtturps ossabntip fdanpeethe EIBIMEGJsubjegtunatted, Bor & ittintehdaxktodi agr am
of an exanple systemfor performng a trading nmethod, in accordance with

enbodi pended Bfantdikinpiets@ming tee beopeadithe dlddéd sudfedyuaratterlC i s a bl ock di agram
of an exanple systemfor performng a trading nmethod, in accordance with
enbodi mrents of the present technol ogy

[0012] Various embodiments of the present disclosure, a method for trading, are described. In

one embodiment, orders are received from at least one trader, wherein the orders comprise at

least one complex order. In one embodiment, the orders are stored. in one embodiment,

trades are generated based on the orders and a trading mechanism. In one embodiment, the

trades are reported.

[0013] Various embodiments of the present disclosure, a trading apparatus, are described. A
trading apparatus including an order receiver, an order storage module, a trade generator and a
reporting module. The order receiver receives orders from at least one trader, wherein the
orders include at least one complex order. The order storage module stores the orders. The
trade generator generates trades based on the orders and a trading mechanism. The reporting

module reports the trades.

[0014] This disclosure generally describes a complex trading mechanism.



[0018] Figure 2Ais a flow diagram of an exanple nethod for trading, in
accordance with enbodi nents of the present technology. [0019] Figure 2B is
a flow di¥graH¥#238n exanpl e nethod for trading, in acc8FEAREYLREHA
enbodi ments of the present technol ogy. [0020] Figure 3 is a block diagram
of an exanpl e conputer systemused for trading in accordance with

enbodi nents of the present technol ogy. [0021] Figure 4, is a flow chart of
a method for increasing trade volune in a trading nmechanism according to

enbodi pestRIFaion bF HEpRAWINGShnol ogy. [0022] Figure 5 is a flow chart of
a method for increasing auction revenue in an auction nmechani sm according

to enbodi nents of the present technology. 5 [0023] Figure 6 is a flow
chart of a method for enhancing revenue in a trading nmechani sm according

t o enmb@giserigreofa kRoidkaRdm beshaehflysystem for performing a trading method, in

accordance with embodiments of the present technology.

[0016] Figure 1B is a block diagram of an example system for performing a trading method, in

accordance with embodiments of the present technology.

[0017] Figure 1C is a block diagram of an example system for performing a trading method, in

accordance with embodiments of the present technology

[0018] Figure 2A is a flow diagram of an example method for trading, in accordance with

embodiments of the present technology.

[0019] Figure 2B is a flow diagram of an example method for trading, in accordance with

embodiments of the present technology.

[0020] Figure 3 is a block diagram of an example computer system used for trading in

accordance with embodiments of the present technology.

[0021] Figure 4, is a flow chart of a method for increasing trade volume in a trading

mechanism, according to embodiments of the present technology.

[0022] Figure 5 is a flow chart of a method for increasing auction revenue in an auction

mechanism, according to embodiments of the present technology.
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[0024] Figure 7 is a nmethod for increasing revenue of a trading nechani sm
[ 0025] Fkgure 8 is an auction apparatus, according to enbodi nents of the
present tWORABYBYA?S [0026] Figure 9 is an auction appar REGVS2HEOEA ng to
enbodi ments of the present technology. [0027] Figure 10 is an auction
apparatus, according to enbodi nents of the present technol ogy. [0028]
Figure 11 is a trading apparatus, according to enbodi nents of the present
technol ogy. [0029] The drawings referred to in this description should not
be understood as being drawn to scal e unl ess specifically noted.
DESCRI PTI ON OF EMBCODI MENTS [0030] Reference will now be nade in detail to

enmbodi §aR3|SriQire 6116 a RE TRE of LHBMNBH RS enhancHIRbRSHUBTIn MrhdiRg Aetndnidmistrated in
t he acconpanying drawi ngs. Wiile the technology will be described in

COoNj UngdchRihg'to lethbbaiietssof aHEREidiE fichsdiogyl t Wi I | be understood that they are
not intended to limt the present technology to these enbodi nents. On the

contrary, the present technology is intended to cover alternatives,
nodi fications and equi val ents, which nay be WO

2011/ ORMZHSFGRE Y929 HettbaddrTiAcreasihd @96nus df Aitradingenedpikibi. and scope of the

vari ous enbodi nents as defined by the appended cl ai ns.

[0025] Figure 8 is an auction apparatus, according to embodiments of the present technology.
[0026] Figure 9 is an auction apparatus, according to embodiments of the present technology.
[0027] Figure 10 is an auction apparatus, according to embodiments of the present technology.

[0028] Figure 11 is a trading apparatus, according to embodiments of the present technology.

[0029] The drawings referred to in this description should not be understood as being drawn to

scale unless specifically noted.

DESCRIPTION OF EMBODIMENTS

[0030] Reference will now be made in detail to embodiments of the present technology,
examples of which are illustrated in the accompanying drawings. While the technology will be
described in conjunction with various embodiment(s), it will be understood that they are not
intended to limit the present technology to these embodiments. On the contrary, the present

technology is intended to cover alternatives, modifications and equivalents, which may be
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[0031] Furthernore, in the follow ng detail ed description, numerous
specific details are set forth in order to provide a thorough understandi ng
of the pr¥92AtV¥¢BAnol ogy. However, the present technol859“%&V1@émﬂ?acticed
wi t hout these specific details. In other instances, well known nethods,
procedures, conponents, and circuits have not been described in detail as
not to unnecessarily obscure aspects of the present enbodi nents. [0032]

Unl ess specifically stated otherw se as apparent fromthe foll ow ng

di SCUSIHEIQHS within ihe spPPaRLscRpe 8f the ahriduUsrepigamants dsdepnes Bynthedpperidedd

description, discussions utilizing terns such as "receiving", "storing",
"gener@imdg”, "reporting”, "managi ng", "comrunicating", "sending",
"conparing", "executing", ""enabling", "utilizing", or the like, refer to

the actions and processes of a conputer system or simlar electronic
conputing device. The conputer systemor simlar electronic conmputing
devi ce[0oBu]i Fuhaintsre dnthe follunsigdetsiled aleacriptipn, emmeted specifiitetails are §etfatit r oni c)
guantities within the conputer systenm s registers and nenories into other
dat a sinmrderttd providp adiseonghduraersEmgdingcd thequiesent teckerwlogyt hiowevérethe prgsenter
system nmenories or registers or other such information storage,

t r ans ntesisnatoyy noay bl [gpétaed dékout Hese Thecifiordetailnt Int eberindtanpes.iveelldngwn wel |
suited to the use of other conputer systens such as, for exanple, optical
conput wethods$, POGBHUrER ccofplohets, regdiciscuitsIhave neifbege flestribedingletairastnet @i nol ogy
used herein. This docunent considers trading nmechanisns, as well as the
subset urrfecessatily ohsevse Aspectsraf therrpsanbéempediments. Moreover, a sinple setting
and a richer setting are considered. General Definitions [0034] Trading
mechani sm refers to a nmechani sm enpl oyed to generate a trade based on a
set of orders, and includes a clearing nethod as wel| as other trading
rul es. [0032138nless speeifieally siatasotherriseds appaentieom thgdeliowing disegsions. féherate a
trade, and includes a trading format, an qbjective and tie-breaking rules
and ot drpregigipd that ﬁ\gﬂugﬁgb}t tlpﬁ;prﬁgg'éggt@,igg description, discussions utilizing terms such as

“receiving”, “storing”, “generating”, “reporting”, “managing”, “communicating”, “sending”,
“comparing”, “executing”, “ “enabling”, “utilizing”, or the like, refer to the actions and processes
of a computer system, or similar electronic computing device. The computer system or similar
electronic computing device manipulates and transforms data represented as physical
(electronic) quantities within the computer system's registers and memories into other data
similarly represented as physical quantities within the computer system memories or registers or

other such information storage, transmission, or display devices. The present technology is

also well suited to the use of other computer systems such as, for example, optical computers.

[0033] The following is a list of definitions for terminology used herein. This document considers
trading mechanisms, as well as the subset of auction mechanisms included therein. Moreover, a

simple setting and a richer setting are considered.



[ 0036] Auction(s) or auction nechanisns: That subset of tradi ng nechanisns,
for which the trading format used is an auction format. The term auction
hencef or tNOI2AEYMRSS t ypi cal auctions (in which the bi dd&F3/UsE14EIdY) ,
reverse auctions (in which the bidders sell goods), and double auctions (in
whi ch bidders buy and sell goods) for one or nore goods (that is, including
auctions for single goods and auctions for multiple goods, the latter being
referred to as nmulti-unit auctions henceforth). [0037] It should be

under sgepétathainitibhe description of enbodi nents of the present technol ogy

Wi th respect to using term nology applying to trading mechani sns al so
applies to auctions (or auction nechanisns). Further, it should be
understood that any description using "auction"” term nology also applies to
t radi n@o3yNTRERg FRReAbdisMAaktieys 1BQf raechahideT athsieyeias gemeratehittade basedoraapl e, t he
term"order(s)" , "bidder" and "trade results" (or "trade" and "trade

al | ocagdt@nomem, hndinsliessa clparing rhéthsh agweaeahethérgrmiingoulesl apply to aucti ons
as "bid(s)", "bidder", and "auction allocation and transfers" and vice
versa unl ess specifically noted otherw se. For ease of exposition, auction
term nol ogy is used through nost of the docunent. WD

2011/ O3 SpHereafindn26thbd.(Rateré fo {he GRfSTithomgedda gensrteartsader arcongllides aauct i on
mechani sms: Auctions (or auction nechanisns) that allow for conpl ex bids.
Conpl ettadingl®orrasteard elbjectivd and tie-becaking ndésiarel cibertruies that 0B8 9E nGoessémyx tr adi ng
mechani sms: Tradi ng nmechani sns that allow for conplex orders. Conpl ex
orders are defined in the Structure section. [0040] Goods, units, objects,
and itens: Are interchangeable, and nay refer both to tangible and to

i nt ang[(8B6] 4osids(s) Mbauetieremechamizodi Mbat subsét of lradipg awehanisnes; fmalhistheray be
applied to a single good or a plurality of goods. The plurality of goods
may betradihg fophat Usde iet arcactiomidioat. Thestermialietiondeoerforth inelndescivpical @uetionday nean
that the itenms are in fact identical (such as bonds in a specific issuance)
or t hafin whish thekiddess bangaada). reveesegusinns(io wiichdhe bidderigisst peqssh #nd dogda |
Finally, throughout this docunent, reference is nade to choices that have
to, oraeciianden whigh bigdeistbuy gad splbgqodb)forensaRiimeragoeds Eat issiBaludipg adctiopeci i c
application. These choices are up to the auction designer (or nechanism
desi gnfar pinglgiggodsand austigng fer peltiplgspeds: e 'aﬁtﬁtfr?etnﬁée%[ieg foAsaBylt-Uihi ch is why
the terns are used interchangeably in the context of nmechani sm design

choi cedauctions henceforth).

[0037] It should be understood that the description of embodiments of the present technology
with respect to using terminology applying to trading mechanisms also applies to auctions (or
auction mechanisms). Further, it should be understood that any description using “auction” |
terminology also applies to trading, unless specifically noted otherwise herein. Thus, for
example, the term “order(s)” , “bidder” and “trade results” (or “trade” and “trade allocation and
transfers” ) in trading mechanisms would apply to auctions as “bid(s)”, “bidder”, and “auction
allocation and transfers” and vice versa unless specifically noted otherwise. For ease of

exposition, auction terminology is used through most of the document.



Sinple Setting [0042] Sinple setting: A setting for running one-tine,

seal ed bid auctions (or trading mechanisns), for which clearing does not
requi re aVO85YM§3Any i nformation that is outside of th@ca}@@‘?lgﬁn“é‘hd for
whi ch no tine conponent is introduced (if present, a tinme conponent would
allow to distinguish identical bids a bidder may have submtted at
different tinmes). This setting is commonly used in auction applications
such as treasury auctions, IPOs, real estate auctions, or spectrum

auct i 0[0‘638] CORPRY aRQhon®br &iﬁﬁﬁlé(sétféb&) ll%é?%nlsmemlfdtl@ﬁis @ abétidn nidthbniShelder s may

submt in the auction. For exanple, in a multi-unit auction, bidders may be

al | ovweghapalow bPcoXieEsds. Rt shapiek Bibis B defAdd ihiirySthtiirg skdtiep. t o buy up to sone
nunber q of shares for up to sone price p. If bidders were also allowed to

state that they would buy shares only if they win at | east sonme mninmum
quantity gmn, then the bids with a minimumquantity-restriction would be a

second[ggsodcem /a;alma@:ﬁg( Pleehdhiishns: TG rédhanikie than aloweiot templex bides. descri bed
first. [0044] he following terns are introduced for the sinple setting,

and W tbmbrx attpne ateegbfihed inthe Shattare,sebiion. t he richer setting. [0045] Set of
submtted bids in the auction: Al bids that bidders submt. Some of these
bids may be found to be invalid, bidders may cancel bids, or anmend their
bids. [0046] Set of auction bids, or the set of outstanding, valid bids: A
subset [0080} Beods, biits; bijdcthi abg itemarie)intelehsgeablbnartdt real fefet bothitatangibée val i d
and out standi ng (have not been cancelled or anended by the bidder) at the
cl ear i agy wtigtgegibie gbbds. Mocddven embOdihtskif thel présEniriethroodyonaydzcappliedliod dual
bid by a bidden: Includes what would comonly be understood as the bid
(whi chsingleyeod bea pludkityrof goets. die piinzlty gfrgoods mayp hel mutipleddendicaliand®y, as wel |
as the bidder's identity.

dissimilar goods. Identical goods may mean that the items are in fact identical (such as bonds

in a specific issuance) or that the bidders consider the goods to be close substitutes.

[0041] Finally, throughout this document, reference is made to choices that have to, or can be
made about the specific embodiment to be used for a specific application. These choices are up
to the auction designer (or mechanism designer), who is likely to be identical with the
auctioneer, which is why the terms are used interchangeably in the context of mechanism

design choices.

Simple Setting

[0042] Simple setting: A setting for running one-time, sealed bid auctions (or trading
mechanisms), for which clearing does not require accessing any information that is outside of
the auction, and for which no time component is introduced (if present, a time component would
allow to distinguish identical bids a bidder may have submitted at different times). This setting is
commonly used in auction applications such as treasury auctions, IPO’s, real estate auctions, or

spectrum auctions.



[0048] Bid information for bidder i: Includes the bid information for the
collection of bids he submtted and that are valid and outstandi ng at the
cl eari ng WP2JB/¥#23Fhe auction. WO 2011/ 094235PCT/ US201 PLHIBAH3/02H3No] Bi d
information for the auction: Includes the bid information for each of the
participating bidders. [0050] Bid information excluding bidder i: Is found
by renoving bidder i's bid information fromthe auction bid informtion.

[ 0051] Set of items sold and/or bought in the auction: Emerges at the
clearing of the auction, fromthe candidate set of itens to be sold and/or
bought at the auction (which is known fromthe beginning of the auction).

[ 0052] [geasds&kalr 8ambinRipidst e kind 0P Bids Mol brRBEKs PhayRRB& N Rk ab&nargt i on: Set
of items that nay be bought or sold in the auction. In sonme enbodi nents or
the preapibie, s AA-@Mauctidte b8Eis Thaybeowed m? edbxpt@mas@fd%\?mhdﬂmayrmny
itens to buy and/or sell may be made at the clearing stage of the auction
(that Wsuld Wt tﬁ:?'uﬁ% 8rh&Burhb& qedfhares farlub @ 8dr@ prices] Iftbiciers @drs alsand t hus
after having collected the bi dso?%‘ For exanple, the auctioneer may, at the
begi nnaigredtto state thatehéyOolowd By shareds chiniflihgpivin stadasbéonmd mirimare gbantityodd, by
announci ng that the quantity of shares to be sold in an auction will be
bet weethed trensidwith & mirdmumequahfitprediriutios wauld be@ deeorsbkiod o 2dmissibteobidonal
between 1 and 2 billion. At the clearing stage, the auctioneer would then
deci dealong witietHeamabndifioanal bids/desofilgkd fiistised on t he submitted bids. O, the
auctioneer may specify a candidate set of auction itens sold by announcing
that two bonds, A and B, with a conbined notional of 2 billion wll be
auctioned off, and then decide on the split of volunme between bond A and B
(t hat [0944] Tree foldwing tearus hiedntradueedsfos thedjmplaketting: |apd milhee avgseatedtfurther Not i ce
that the difference between the candidate set of itens and the set of itens
t hat ebeowder the richer settisgr i ng natural |y exists for doubl e-auctions, as

bi dders in a doubl e-auction for a stock, for exanple, know that the stock
will be traded (which defines the candidate set), but understand that the

total quantity traded (the set of
[0045] Set of submitted bids in the auction: All bids that bidders submit. Some of these bids

may be found to be invalid, bidders may cancel bids, or amend their bids.

[0046] Set of auction bids, or the set of outstanding, valid bids: A subset of the submitted bids,
namely those submitted bids that are valid and outstanding (have not been cancelled or

amended by the bidder) at the clearing stage of the auction.
[0047] Bid information for each individual bid by a bidder i: Includes what would commonly be
understood as the bid (which items the bidder bids on, what prices, and any conditions), as well

as the bidder’s identity.

[0048] Bid information for bidder i: Includes the bid information for the collection of bids he

submitted and that are valid and outstanding at the clearing stage of the auction.
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auction itens sold or bought) will depend on the bids submtted by the
buyers and sellers in the auction. [0053] Auction allocation: Denoted as
X={Xi, ... WAPOIABESFfies, for every participating bi dder PCT/URRRIAM2KEY  of
itens X, he bought or sold. [0054] Auction Transfers: Denoted as

T={Ti,... T}, specify, for each participating bidder i, which transfers
(generally, prices) he paid or received. [0055] Auction allocation and
transfers for bidder i in an auction: Denoted as X; and T,, respectively,

St Br me%ﬁor?qwmes(?ﬁe 5@ lirforAitlon fof eBEH GTeiSe hifttidhsHtielg OF

refer fe461Nsq
recei v[tgd i]n tﬁg auction. [0056] Auction allocation and transfers excl uding

bi dderpijgerPenoted as X-X, and T-T,, respectively, refer to the auction and
all ocation and transfers after renoving the information about Nand Ti, that
is the itenm(s) bought or sold and the transfer(s) paid or received by

bi dder i. For exanple, if buyer i won itens A and B for a price of 5 and 6

N an @usd| BB idfemaBePEkfingbidder i: A8ouRd bl heovihgthiadehi Kb, infornaioPrafhl, 1, 0, 0)
and T1=(5,6,0,0). Note that the allocation X, can be positive or negative,

dependnBguatibnMitthtvehatidhe good is sold or bough. Thus Xi

=(X,A, XiB, X c,X,D=(1,-1,0,0) may denote that bidder i bought good A and
sold good B. Simlarly, the transfers for a specific itemdo not have to be
positive (negative transfers nay nean that a bidder sold an object), nor do

t he trposijesst onasies sid Bey/BEIcughtIe thetadetioll eEmérhesigthe claaririgtafthe( duatiorexanpl e
in the case when the auction nechanismis applied in auction-like settings
Wi t h t fagm e epaidatefset ofttettisitabe sl andfr balght dtehd awatioh éwischiakeowmnfriye theonet ar y
units (bidders in an auction nay be "paying" with points of which they may
have abaeing oftheaamtion)) . Moreover, the way in WO
2011/ 094235PCT/ US2011/ 022470 which X, and T, is specified my depend on
what is nost convenient: for exanple, it may be convenient to wite X=100,
TJ=7 for a bidder j who won 100 shares in a securities auction at a per
shar e [@0B2leCarididile set of items to be sold and/or bought at the auction: Set of items that may be

bought or sold in the auction. In some embodiments or the present technology, the decision as

to which items, and/or how many items to buy and/or sell may be made at the clearing stage of

the auction (that is, when calculating the auction allocation and transfers, and thus after having

collected the bids). For example, the auctioneer may, at the beginning of the auction specify a

candidate set of items to be sold by announcing that the quantity of shares to be sold in an

auction will be between 1 and 2 million, or that bonds are to be sold with a notional between 1

and 2 billion. At the clearing stage, the auctioneer would then decide on the total quantity sold,

based on the submitted bids. Or, the auctioneer may specify a candidate set of auction items

sold by announcing that two bonds, A and B, with a combined notional of 2 billion will be

auctioned off, and then decide on the split of volume between bond A and B (that is, the set of

auction items sold), when clearing the auction. Notice that the difference between the candidate

set of items and the set of items that emerges at the clearing naturally exists for double-

auctions, as bidders in a double-auction for a stock, for example, know that the stock will be

traded (which defines the candidate set), but understand that the total quantity traded (the set of
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[0057] Intra-auction information: Refers to information in nessages sent by
the auctioneer to bidders, or information sonmehow nade public to bidders in
the syst WP 2R1EREBSSet ting [0058] Richer setting: Augne%fjgmcsﬁ‘é“@?%ﬁ?e
setting by including tine as a variable (in the sense that, for exanple,
the tine at which bids are submitted matters), and/or by connecting the
tradi ng nechani smto exogenous vari abl es and/or platforns (where exogenous
means outside of the trading nechanisn). Enbodinments tailored to this

set ti ngliciBYitdifs SMPbi Slight wil RPERI 8n theastistubmitRt byt buyers drarseisranphe,
runni ng hourly auctions to buy and sell stocks. [0059] Since this setting

i's richigtion.han the sinple setting, all the capabilities of the enbodi nents
of the invention described in the sinple setting still exist in the richer
setting (the richer setting only adds to the capabilities of possible
enbodi nents of the invention). [0060] In this setting, any bids submtted,
and anoss|haictibmbica®dn: DBndtsd as KBS L. 24N epecifisj foheverkpaticipating besisair y t o
di stingui sh between current values of variables at tinme t, and variable's
hi st oryhittpsdtef témeXt hd boughi oresotd. hi story, in the followi ng), which is
defined as the collection of the variable's values fromthe start of the
auction up until tinme t. [0061] Intra-auction information at tine t:
Refers to information in nmessages sent by the auctioneer to bidders, or
i nf or n@054]nNAwtion Miewsfersd Bepated B T+, biTdd spesify, ot dach partitipatingtbiddents whichi t hi n
t he auction. WD 2011/094235PCT/ US2011/ 022470

transfers (generally, prices) he paid or received.

[0055] Auction allocation and transfers for bidder i in an auction. Denoted as X; and T,
respectively, refer to the goods the bidder bought or sold and the prices he paid or received in

the auction.

[0056] Auction allocation and transfers excluding bidder i. Denoted as X-X; and T-T;,
respectively, refer to the auction and allocation and transfers after removing the information
about X; and T, that is the item(s) bought or sold and the transfer(s) paid or received by bidder i.
For example, if buyer i won items A and B for a price of 5 and & in an auction for goods A, B, C,
and D, then X=(Xia, X, Xic.Xip)=(1,1,0,0) and T:=(5,6,0,0). Note that the allocation X; can be
positive or negative, depending on whether the good is sold or bough. Thus X;
=(Xia Xiz. Xic,Xin)=(1,-1,0,0) may denote that bidder i bought good A and sold good B. Similarly,
the transfers for a specific item do not have to be positive (negative transfers may mean that a
bidder sold an object), nor do the transfers have to be zero when a bidder “bought” an item (for
example in the case when the auction mechanism is applied in auction-like settings with the
purpose of coordination), nor do the transfers have to be honetary units (bidders in an auction

may be “paying” with points of which they may have a specific amount). Moreover, the way in

12



[0062] History of intra-auction information at tine t: Consists of the
collection of intra auction information fromthe start of the auction until
time t. [VWOE8IPOM3Pa- auction information for bidder i aPCHT{Up0H1A22470
Intra-auction information send to bidder i at tinme t. [0064] Hi story of
intra-auction information up until tinme t for bidder! (or tinme t history of
i ntraauction information): The history of Intra-auction information for

bi dder i. [0065] Infra-auction information at time t excludi ng bidder i:
Found \Diicr RrepdiTiig sbé‘lﬁﬁédﬂﬁ?ade%@ﬁd b@ Whit1§ AosEdanoeniérar fobéxaerpile, it nady el e t
fromthe collection of bidders' time t intra-auction information. [0066]

Hi St or 3on@éniémttd RriRVGE 00T ENfop aMikideojwhtpwdro1G0 shards ieackaditingatitidoetai : Found
by renoving the information in the history of intra-auction information up
to tingerishérerpribé dign i, fromthe information contained in the history of
intra-auction information up to tine t sent to the collection of bidders.
[0067] In the richer setting, the auction nechanisns may allow for bids on
auction itens to depend on exogenous variables, or for bidders to bid

di r ect o957 Nnmaddiob ightation: Refersl tainfoeratiparim mesgHgas Sentrby theraustioraentex ogenous
is neant in the sense of "outside" of the auction. Again, it is inportant

t o di shiddeyslios nfiretatieesondrewt made publiatoliddsis athesystgmous vari abl e, and the
hi story of values up to tine t (which consists of the collection of val ues,
fromthe start of the auction until tinme t). For the case of exogenous
tradi ng venues, the tine t values may refer to the best prices and the

avai | aBickengsittinge at these prices on the exogenous venue, and the history

of the values would again be the collection of the values fromstart of the
auct i of9088it Richerisatsing: Augments the simple setting by including time as a variable (in the sense

that, for example, the time at which bids are submitted matters), and/or by connecting the
trading mechanism to exogenous variables and/or platforms (where exogenous means outside
of the trading mechanism). Embodiments tailored to this setting may be applied to create a

trading platform, by, for example, running hourly auctions to buy and sell stocks.

[0059] Since this setting is richer than the simple setting, all the capabilities of the embodiments
of the invention described in the simple setting still exist in the richer setting (the richer setting
only adds to the capabilities of possible embodiments of the invention).

[0060] In this setting, any bids submitted, and any other information is time-stamped, which
makes it necessary to distinguish between current values of variables at time t, and variable's
history up to time t (or time t history, in the following), which is defined as the collection of the
variable’s values from the start of the auction up until time t.

[0061] Intra-auction information at time t: Refers to information in messages sent by the
auctioneer to bidders, or information somehow made public to bidders in the system at time t

within the auction.
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[ 0068] Regarding the auction bids, each individual bid for bidder i in the
richer setting includes a tinme stanp, in addition to what was the case in
the si npl‘@oszégi/qs’f‘@? The set of valid, outstanding bids PEEHSBIIAGEHTY at
time t consists of all the bids that bidder i submtted fromthe start of
the auction until time t, and which have not expired by tinme t. Aggregating
these bids over all bidders, generates the set of valid, outstanding bids
at tinmet in the auction. [0069] History of bids up to tinme t for bidder i:
includes all bids submitted by that bidder up until tinme t, including, for
exanple still valid outstanding bids, and expired bids. [0070] The history
of aucfoder) MisBs dfmtkaCadcticreintormtioand tibi taQEIsREAS tegediibetion pblintra duetionbi d

hi stori es over all bidders. The history of auction bids up to tine t

excl udhfeemBicAdom thi Starf e thef auctich batil tmbt.r acti ng bi dder i's history of
auction bids. [0071] In sone enbodi nents, the invention is run as a trading
platform neaning that a series of auctions is run over sone tinme interval,
such as a day, or an hour. If so, when tal king about the histories

descr i jpeeB|ab@arauctioh enfsrirtion o bidder iat e arintrsauntiam infonmatierosand ftebidter iahe

start of the current auction, but rather to refer to the start of the first
aucti oimén the sequence that the current auction belongs to. The auction
desi gner exercises discretion over the definition of sequences. For

exanple, if auctions are run hourly in any trading day, with the first
auction at 9 amand the last one at 5 pm a natural definition of a
sequenfpoc4inyisioe dftidrasaictio infonmaticonsp undihtirost fohbidderrhéordime t higlory lef Wed d i npl y
that the start tine relevant for the histories considered in a 3 pmauction
i s theatiaminfdranatior)i The istony o Intriarasictiernuoforroationfertbiddgsi.r un on t he sanme day.
[0072] If auctions are indeed run in sequences, it is useful to also define
the history of trades up to time t. This history refers to the information
about executed trades (that is, the auction allocations and transfers for
auct i of#963lhatrataastonddonatide di time bexclugigdidget i: Fpynd kyfrempuing thgyetf-audypn
auctions up until the time t. Note that the clearing of the auction may

t ake siofeemaiiondor lsidden pictimergromdhe eqlleptienaf Biddensdisee tiPtERrARGICAFEPTMEP - ons. | f
so, the history of trades up totinet is nmeant to include trades that were
generated through a clearing process that started at tinet (in the sense
that it took at inputs the set of valid, outstanding bids at tine t). Note
that t [86eludisionnefdntra-pualiore infr@ation un ivigiRt YRUMAS PP UNgRY SBPVIRkhet her to
make none, all, or part of the history of trades vaiL&?le to bidder. In

pr act i e inforAligh in the histosy efiptra-agaliep gﬁéﬁww to Ymestfarchiddes . foqytler epor t i ng
may apply. For exanple, if a s ence _of. auctijons s held, for st.ock,

r egul atirpatieRAntaings i hefigfory ;92@'?@3?“?%'" prRatgpiUR é‘\’,\@ﬁﬁ t ﬁ"dﬂm E?'F )?guﬁ&'%'hc h
executed trade be reported. [0073] The discussion will begin with a brief
over vi &PI¥EBdi nents of the present technol ogy. The discussion will then
focus on enbodi nents of the present technol ogy that provide an apparatus
and nethod for trading. Overview [0074] In general, enbodi nents of the

ochanlWHT| [ n eier S, e STt et ey ApedBpB SRR O™ e e
Coml oS8R SR EXPHTIoUnE BRI o rarecta o A RSy o ol S OEET, 1
| ot natodtar Y RerrRPRY L Endle P ek A RERS BNl he Snc aidE 20V
trader Again, it is important to distinguish between the time t value of an exogenous variable, and the

history of values up to time t (which consists of the collection of values, from the start of the

auction until time t). For the case of exogenous trading venues, the time t values may refer to

the best prices and the available volume at these prices on the exogenous venue, and the
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WO 2011/ 094235PCT/ US2011/ 022470 [0075] For exanple, a conplex order could
be conditional on features of the trade results across traders eci fying
that the YP2EYP¥RAts to buy a specific quantity of |te|‘?§T{I¥$2‘51Wﬁf"t7‘? uni t
auction only if the total quantity sold is above sonme m ninum or the

| argest quantity held by any other winning trader is bel ow sonme maxi rum A
conpl ex order may al so include conditions on statistics forned with other
traders’ wnning and/or non-w nning bids, allowing traders to bid a certain
anount iRy & tiee Valles Wi 84Hiybé fhelcBRicBorbth@lall&fdm startiontheLsiciuandser  of

other bids within a specific range of his bid, or to bid a specific price
and qugRekty in a uniformprice nultiunit auction only if, on average, over
the units he may win, the last winning order were he not to participate in
t he auction would be | ower by at nost a specified amount. [0076] The

foll owi ng discussion wll begin with a description of the structure of the
CONPONEINGS] Régdriing fHeatendn Bigs; lac iadyiduding fdt Sidderdirothe vichdr stttieginbiadéoa | owed
by a description of the conponents in operation. Structure [0077] Figures
1A andtirh8starp, teaddditian ibd wodt whisdior eavedd tharsinepla sgttieg. (Thadetaf valsh avtatandings i t
woul d be used in the sinple setting described below, in accordance with an
enbodi bigstromfbiddeei gitieraitonsists lohall tbe pids Ret biddemigubmittet! drofi the start bAthet he
tradi ng apparatus 100 in the present technol ogy includes an order receiver
102, aaugiodentildirertagel whichuhaveTotiexpired batime gehegragding tiodedins axer @por t i ng
nodul e 108. [0078] In one enbodinent, the trading apparatus 100 is coupled
vi a wi biddersdgeneralgs the selsdfyakig PWS@ﬁd/églbidﬁ?t tae t indheawdling i n an exchange

and/ or an auction. For exanple, but not limted to such exanple, the

tradi ng apparatus 100 may be internal or external to an auctioneer's system

114.
[0069] History of bids up to time t for bidder i: includes all bids submitted by that bidder up until

time t, including, for example still valid outstanding bids, and expired bids.

[0070] The history of auction bids up to time t. Found by aggregating the individual bid histories
over all bidders. The history of auction bids up to time t excluding bidder i, is then found by

subtracting bidder i's history of auction bids.

[0071] In some embodiments, the invention is run as a trading platform, meaning that a series
of auctions is run over some time interval, such as a day, or an hour. If so, when talking about
the histories described above, the start of the auction is meant not to refer to the start of the
current auction, but rather to refer to the start of the first auction in the sequence that the current
auction belongs to. The auction designer exercises discretion over the definition of sequences.
For example, if auctions are run hourly in any trading day, with the first auction at 9 am and the
last one at 5 pm, a natural definition of a sequence may be the set of auctions run on the same
day, which would imply that the start time relevant for the histories considered in a 3 pm auction

is the 9 am start time of the first auction that was run on the same day.
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WO 2011/ 094235PCT/ US2011/ 022470 Further, in one enbodi nent, the trading
apparatus 100 is coupled with a bidder system 110, wred and/or w rel essly.
Mor eover , WORBUARESi nent is coupled with an exogenous vEFTABGPY103HEY as
anot her tradi ng venue. In one enbodi nent, the bidder system 110 received
bids from bidders. [0079] In one enbodinent, the order receiver 102
receives orders fromat |east one trader. The "orders" include at |east one
conpl ex order. The order receiver 102, in one enbodi nent, receives at |east
one conpl ex order having a condition selected fromthe group of condition
categories consisting of: itenms bought; itens sold; the auction allocation
and t r||®0¢i]af Suctishdreideed rdeihiseqebnte Mid Beh tRkI® BefehehiBRl, dffratibeumr der s;
vari abl es whose cal culation requires utilizing at |east sonme information

i ncl udedingt. tTAR HAtele Fefersitd G ihfofBation ad6st exéanddraes ¢hatis dbe austiahched with
the at | east one conplex order; and inpact on intra-trade information. It
shoul dailbeatdt add trhedfert ier agttumg tigdt haenctintiuded) d@tretpe stapitind ofttiedsamioene | s

non- exhausti ve. [0080] Moreover, the order receiver 102, in another

enbodi éfesuttionsepeaintiese tihe t.aNé thahthe ctmaphgaf the dastioh mayigkessoo@rtaig, iDon on a
vari able that captures a concept in the group of concepts consisting of:
pri ce whipmaoiay afattanindighespeedtrading apmlieattons. Ifrew; ket histerytof tradesapi tditime;t is
oversubscription; level of conpetition; equity; dispersion;

suppl ymdantdn iheludd irbdesdtbat veare bemerated thiokphraeteartingrprodese that stamted rtimert (9t or age
nodul e 104 stores the orders, in one enbodiment. In one enbodi ment, the
order theseasfethatgttableatlitputsthersetofivatic oristanding didstat irge th Notethet theni t ed t o:
items in the auction, traders' identities, the traders' passwords, the

t r ader @uctiphess in tha eresantiovepsemhasdiscsetionsvewsiiarte make aenss all. g5 Pagpf thas t he
set of valid, outstanding trades which has been derived fromthe auction

al | ocalistery ff@depavsilatls o biddesolippracice dheyghg regyptary resiepeys WD fFsaeAE i n
one enbodi nent, the trade generator 106 generates trﬁdes based on the

or der strafdedeRoting AR §PRIE FIPARYANRIS 462 S§INCRTROTEHERRDS WER(NEIdTHA $tPSte gener at or
106 includes a conparator 120 and a trade executqr 122. The c arator 120
conpar ©8Ulaiopy EGUER RIS MAY SRSy fr]‘agmerﬂﬁ'c?r@%%‘ﬁr@ﬁ\ 0?38‘%‘ W\‘tggltrﬁggg? ade
executor 122 executes the trades based on the conparing of the conparator
120. |'%¥P8HRA her enbodi ment, the trade generator 106 includes a clearing

met hod nodul e 124 that executes a clearing nmethod 148 (of tradi ng mechani sm
146, to be below). [0083] In one enbodinent, the reporting nodule 108

it teﬁ)ﬂ%@eiﬁﬁgﬁﬁﬁiaﬁﬁgﬁ%'g%whhe?grgei5?‘%}1%% Sab ¥ GeatlecBifod i 11 .
; s . derivatives. onti.ons: it defaul
Cvaps, TOb Pt MRS et A EApraBERs of e R i Rk PR, ST C1

al | owapces;. en ssi Lt.s; real estate; online advertising spots;
pat ent %?paza&%%gar‘%bﬁ?‘éggﬁg’g@?‘aai rport |anding spots; data capacity; other

t angi bl e goods; and ot her intangi bl e goods.

Overview

[0074] In general, embodiments of the present technology provide a system and method for a
complex trading mechanism in which a participating trader's message space (that is, the set of
admissible orders) includes complex orders. In simplified terms, the complex orders include
conditions that can be verified only knowing the realization of orders submitted by other traders
and/or the trade results in other than only the trade (quantities and prices) assigned to that

trader.
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[0084] In various further enbodi nents, the trading appartus 100 i ncl udes
one or nore of the follow ng: order manager 158; intra-auction information
modul e 1280 20HA¥IHRY nechani sm st orage nodul e 138; sel ecP&BUE2Y1HEH47 nput
form 140; trade storage nodul e 142; instruction receiver 144; and trading
mechani sm 146. [0085] In one enbodi nent, the order manager 158 nanages an
event associated with the orders. In one enbodi nent, the order manager 158
is configured for nmanagi ng an event associated with the orders selected
fromthe group consisting of: subm ssion of the orders; anmendnent of the
orders; cancelling of the orders; generating a set of valid outstanding

orders RRarRpI8 e SomHSNdriEMol@ R doREifbi of featies SFtREHrade rebilidsi shi ng of a
porti o[rqﬁ‘(y)%}raotkrle %r%e’rs; ngﬁd e{ troade ggnelr ated based on the orders. However,

it's h%r&s%dlén;%dt@de% RFhEDAE traBs: HNRB Y atpetHicqiadtityof itendiaushiltianit [ 0086]
0

Referring stil Igures 1A and 1B, in one enbodi ment, the trading

appar adyésorl Ofly if e to@eguambityisbldrigabdvademerhiniiunt, iop thenargest guantiy heléby any
intra-trade information nodul e 128 reports and generates intra-trade

i nf or nGhérannkAg 88der el ssre magimum. tA estesiex prdeBmay Aeb erciude gorsditionk oho
Figures 1A and 1B, in one enbodi ment, the trading apparatus 100 includes a
t r adi ngatised@rheMwish othageaders winginh 3B d/of hen-vinaihigroipsireltoméng teaverst tobithee nodul e
138 stores tradi ng mechani snms 146. In one enbodi nent, the tradi ng nechani sm
st or ageeracarh@ini 88 aigiven dtemsmiyif theteyare bdeast adninignuyenemer of otherdids Gigas] | n
one enbodi nent, the trading apparatus 100 includes a sel ectabl e order input
f or m 1al6pdoific ramgeny hisddic o tacbithy spérificairice end nuaniity in @amdermiarize niuliuner , in one
enbodi ment, the selectable order input formis selected fromthe group of
sel ectalutien onlyéyon averagef ovamthecunits s Maygvimithe laskwinning ewlesyereihe ot to 5
mat hemati cal condition specifier; a function specifier; a range specifier;
and a particieate b the ahction wouldte lawern kyad moshe specigd @MYt However, it shoul d be
understood that the group of selectable order input forms is not
exhaustive. [0089] Further, fornulations are selectable via a sel ectable
order input formthat may include but are not limted to the follow ng:
sel ect [0876]laThefgliawing diseussigr willdregiswithondescepfion;of thestiugiredf thesampeagats
specification of mathematical conditions, functions, or _rangegjs.

of the present technology. The discussion will then be followed by a description of the

components in operation.

Structure

[0077] Figures 1A and 1B are each a block diagram of an example trading apparatus as it
would be used in the simple setting described below, in accordance with an embodiment of the
present technology. Referring now to Figure 1A, the trading apparatus 100 in the present
technology includes an order receiver 102, an order storage module 104, a trade generator 106

and a reporting module 108.

[0078] In one embodiment, the trading apparatus 100 is coupled via wire and/or wirelessly with
an entity participating in an exchange and/or an auction. For example, but not limited to such -

example, the trading apparatus 100 may be internal or external to an auctioneer’s system 114.

17



[0090] Further, and as wll be discussed in depth in the Operation section
bel ow, these nonconpl ex conditions may be, but are not limted to the

fol | owi ngvOopBYYPMFSconditions; routing conditions; traf&T{USRYHi1{0eH70
conditions; a mninum execution size; and a bundl e condition. In another
enbodi ment, each of the at | east one conplex order includes: at |east one
conplex condition and at | east one condition that is non-conplex sel ected
fromthe group consisting of: pegging conditions; routing conditions;

t r ade- FuiRt I neC oMbl dirnemsthe &aling apparatax e0Wiisicouplsd with aditdeasystendi 9,
condition. [0091] In one enbodinent, the tradi ng mechani sm storage nodul e
138 st WirgBariddrvingkissipnMahsuer, bheembadinern isremipsedi viim ahksopendoe varsabte, f or

runni ng the auction and any intra-trade information. [0092] In one

enbodi smhtas ahbtbet tratigngnap.praielembbdbnent thetidder systeradd 0 secsived didsdidol e 142.
The trade storage nodul e 142 stores information associated with the trades.
For exsidgdre but not limted to such exanple, the trade storage nodul e may
store auction allocation and quantity or any additional information that is
derived by the trading generator 106 that clears the auction by taking in
the relevant information fromthe trading mechani sm 146. [0093] In one
enbodi [0879], Intohe embadimeqt, depadertraseived 002 reskiveieerdars fiamsatrlegst pomtradeteiher 144.
The instruction receiver 144 receives trade reporting instructions. In one
enmbodi foeders” indhesietat fedishepesgopwiextaider1 Jbe ofsier epceiyer 102ain qnegsbogiment.ound of a
dynam ¢ auction. In one enbodi nent, the trading nmechani sm 126 incl udes a

ci ear i regeives atdepst a®: canplgeerdernyingregenditiomesleqtediireny theaed Aemelaendiie i ncl udes
at least one trading rule 156. In yet one enbodinent, the tradi ng nechani sm
146 i nedtearsiss gensisting of: 8aas bpuditAigme el thsgucan YAeAtionBBY rARTETs: ﬁtﬁlé"‘“%ﬁ | east
one trading rul e 156 associated with said ’raqgn% qeqhanisntis ielected
from t #RIVGE G infarration captaiged inthe guderss yariabiesyvNose srlculatiqn raauites yilRign

noneti zati on; )
at least some information included in the orders; item-less trades; features of orders matched

with the at least one complex order; and impact on intra-trade information. It should be noted

that the group of condition categories listed above is non-exhaustive.

[0080] Moreover, the order receiver 102, in another embodiment, receives at least one complex
order having a condition on a variable that captures a concept in the group of concepts
consisting of: price impact of an order; auction depth; market depth; liquidity; oversubscription;

level of competition; equity; dispersion; supply-demand-imbalance; stability; and momentum.

[0081] The order storage module 104 stores the orders, in one embodiment. In one
embodiment, the order storage module 104 stores information such as, but not limited to: items
in the auction, traders’ identities, the traders’ passwords, the traders’ bids (including both the set
of submitted trades, as well as the set of valid, outstanding trades which has been derived from

the auction allocation and quantity).
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rules regarding a candidate set of itenms; and rules regarding when to cI ear
a trade. It should be appreciated that the i mredi ate foregoin rou
non- exhau¥PiZAY/##Ft her, in one enbodiment, the at Ieas?cgﬂ@z‘?lﬁg%“ﬁ ruI e
associated with the tradl ng mechani sm nmay be one of, but not limted to,
the follow ng: paraneters for specifying adm ssible conditions of said at

| east one conpl ex order; parameters for specifying adm ssible conditions
for said non-conplex orders; paranmeters for anmendi ng said orders;

par ama[q)@gﬁ Fﬁé?érnﬁ@ﬂ&ﬁltd F|59re§ah($n9r1§efnsoneléﬁ1b66ﬁfeﬂf $ndf tPddelyjehbratdni1og a portion
of said orders; paranmeters for specifying timng requirenments for

subm sgdr@utef tréifé's.@agé’dj@f the oftlefSAl Slah@ng@bctainishi e th begrembedibent! thaded; a
nunber of participating traders and an identification of said participating
t r adertpadedyeheriittr 166 ifcluags agosigaatr 1120 pad atredeschior 129 ethefopimpgrator 1@0ent
causing sald trade generator to conpare said stored orders with said

t r adi ngpnifRedEsIbredlordeds Wwitfed @ading mecisgnistn 46, ndilathedraen exextos 129 eseautest r ade
generator to execute said trades; information associated with said trades

t hat i the tradésbasedon thecaingrihg olsthe dormparbtead 20. dnentthadembaliment, thairdde r ades
are generated; comrunication rules wth other trading venues; intratrade

i nf or ngeniecaornt 16kl wesaLodaring edthod neddulectdtthatrexecidésa clearinarmetped dfefobr s

speci fying comuni cati on of information about said tradi ng mechanismto

sai d ttradiy mechapisat Moy tabesveldvdr s t o occur per execution of said orders;
nonetary transfers to occur per execution of said orders based on at |east
one feature of said orders; nonetary transfers occurring per execution
based on at |east one of information that arises when said trades are

gener al0883]Jandni efmbodintent thet raperting madile i1 9% teppds theredas. eExaampie tenagiwst and
budget bal ancing rules. [0094] |In one enbodi ment, the clearing method 148
i ncl udmey be tradesare gy aesf nat fimitecplo] thgiolgwing: WPM%&”P@'P%P”%% 't radi ng
objective 152 and a tie breaker 154. [0095] In another enbodinent, the

t r adi neprdsy bits natss; ﬁtﬂqkﬁl%'éﬁflﬂ? traped f%“ﬁ%il%@"%‘ﬁ%%ﬂoa?% gt dfadb@PBed from

t he group consi sting a first price auction format; a second price
auct i ovﬁrnaaewamacqmmgcﬂ'thﬁ P%\%erceih&"wgtrtsmsa?mﬁae@ ?'Aﬂ‘{"alnB‘F?’rﬁfmssanscé%ﬁd price

conbi nat ori al auctlonfornat adlscrlmna or rice, au |onfor t; a
uni f or ieapestate: odliee pAETHSEIgRROTS: Ratght §c?pPFH%£Q?F§ %Plf%‘t lag ﬁ%ott%rdfa{éﬂ auction

format; a uniform onbinatorial .auction format; and a conbi natori al
auctlo??pPB'Mrﬁ[heriapg'H‘? Sﬁgdﬁﬁ@é%ﬁn&? 9989%ever, that the group of trading
formats is non exhaustive. [0096] In anot her enbodi ment, the optim zation
of the trading objective 152 involves the consi deration of an effect of the

d I f h

Sfﬂﬁéatﬂﬁﬂ@f e T R S o G M
d

St ai | 19 o BB on B RO Frocf a12%¥%a°‘“*§?'9§5“%“?”‘c%*?'? I

The” RN 48 seeftD e%rge%rgmfbnﬁ AR Rithdd ABalOT87InchcfERBdE Nt S of

ass of aucti ons nec 1'sns, whose nost

i rrportrfli akg?r%&fﬁgnﬂfeﬁhém 1pi dders can subnit a new kind of conplex bid. In
parti c uctions in'the present invention allow at | east one bidder

i to submt at |east one conplex bid, that is, a bid which includes at
| east one conplex condition that is to be net when the auction clears.

i[ 00.98] 0%8 f&g’n%}e%ogi'ﬂ@ rq‘ﬁéjor{i@r rﬁﬁr}%l odr 38 PLALRS ah e'vénttags&@at@cﬁ\lvitr?meconm ex,

| owm ng characteristics: verifying the condition (a)
IS not or%ley@ féﬁbmlﬁeﬁn@,\éﬂd&r%nxgéﬂ%am iburkd fordnaging aARvaitd transfers

(Xi,Ti); S own dinformati on (where "not al ways" neans

t haf[ f t _Q@sro%af‘e?&'vﬁ{h 1RO bR defictfonPihe}rslpeionsiatig d¥ fismisglorior tetbradrer whi ch
verifying
amendment of the orders; cancelling of the orders; generating a set of valid outstanding orders

from the orders; confirming a receipt of the orders; publishing of a portion of the orders; and a
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WO 2011/ 094235PCT/ US2011/ 022470 the condition is not possible know ng only
said information in (a)), and (b) at |east sone tines requires using at

| east son¥OGPIYWE3Pnf or mati on contained in the auction 58%@5%149%243 d
transfers excluding bidder i (X-X,, T-T,), and/or sone information that is
contained in or derived fromthe entirety of auction bid information or
parts thereof (where "At |east sonetines" neans that there exist
constellations of bidders and bids submtted for which verifying the

condi tirae Jenetitddisasts o thedrdére aslbwanEt sHoukicheturidefstodaethatatre groufgf. [ 0099]
The follomng is a description of adm ssible bids in the sinple setting,

st art i @é@nué nvtidxhadistive cat egories of conplex conditions. O note, nore
categories of conplex conditions may exist in the sinple setting. This
description of five categories is not nutually exclusive or exhaustive.

[ 00100] The first category of conplex conditions are conditions on the set
of it e[ep86jo Referirdy still tdRiggres 1Arant B, iawoe ieowodifieat ¢thectoatitigt appastusetO0er , f or
exanple, if only a candidate set of goods to be bought or sold is known
ex- ant iaclutiés sointrajradinfoembtidndeedubes t28. Skheanths-tiatker infatroation anodalles gl reportson

100, 000 shares in a stock auction cannot tell fromthat nunber how many
shar esamwkeganestésintva-ade informatibnt aged the dnddrelendiertzagdes. sai d bi dder woul d have
to find out about information regarding the entire allocation in the
auction (in this case, the total quantity sold). An exanple of a conplex
bid of the first category would be a bid a doubl e-auction, conditional on
t he t of0@B7]oRefatring ptilttedtiguieseth bed 13, impné embedinentethgiiading apearaiee 10Gat t ot al
quantity depends on the submtted bids to buy or sell and is thus unknown
ex- ant ie¥ludes a tiadingimeghanisseetareoe imesiule iSBi dhe trading Mmeehaniesd steraggmAdti®on on t he
total quantity sold or issued (as long as the total quantity was not fixed
by t hel3sienes iading eyechanigns 146. Jo poa pmbplimete Higdradoderangnism St ex
conditions are conditions on the auction allocation and/or transfers

excl udmaguipiladisraccessiigpy theirzAing 4epaiatos 498.of it ens sol d and/ or bought .

[ 00102] An exanple of the second conplex category would be as follows. In
an auction for dissimlar goods, bidder i may bid $5 for good A,
conditional on good B not being won by a specjfic ?th { bi dder h This bid
sati sf 1985l oA @MIFpAIMent, hrafeReiing RBPERYSG OO ARIHHER 25951 SHOSTIPRKIE™ good B

L B B O
i oo 1oesle BERT e Tt o DM e SR AL € oS o EbFE,
ot ualo SR eatet POt ga ot adfler SR et B8R N5 doer
o aer fouagt et BfoR BB {usri vl gl Shefly o, SRl A OUTER IR

condi t] Q I -y [ the condition is net), based
only oﬁgpwggﬁ%g’vaqg@aétb@F %%Zf&ﬁﬁﬁ%ynﬁ n;o(f é,(Xhth%h\Ef\j t hout know edge of what
ot her bidders won, X-X,, causing conditions a) and b) not to be net.

[0089] Further, formulations are selectable via a selectable order input form that may include
but are not limited to the following: selection among a finite set of options, specification of

sentences, specification of mathematical conditions, functions, or ranges.

[0090] Further, and as will be discussed in depth in the Operation section below, these non-

complex conditions may be, but are not limited to the following: pegging conditions; routing
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[ 00103] The third category of conplex conditions are conditions on
statistics derived frominformation contained in the bid information

excl udi ngVBi2Z8Hd¥P4335 (potential |y using both w nni ng and PCOLSAYLIB2HLY ., where
the statistics can be formed only knowi ng at | east sone information
contained in the set of bids submtted. [00104] An exanple of a bid in the
third category would be that of bidder i bidding on good A and including a
condition stating that there nust have been at |east 3 bidders that

subm t ¢gditiohsl traabmspirdtcdnditiogn @athmiAimuRhesechiich sizznand a bendiecoddited. kmow ng
only (X ,T,), and can be verified using a sinple statistic formed with

i nf or maddtiesr enbotiifenhiedch offthe BEBastBne xarhpldk oglebindddes: at leadt @04 6&hpi@ke fourth
category of conplex conditions are conditions on variables that may only be
cal cul edreldion and gt lahstloeasonditmmehatfis hdrecanmilex seictegifranmthielgeoup abnsistirgrofat i on
excluding bidder i (where the calculation may require, for exanple, solving
ot her psggitgheniitians; eautitg corslitioss;ipdadnsphied serditions; Banihinwinhaxesgtien siteyghthg bi ds
in the current auction, excluding sone or all of bidder i's bids, as the
set of abunide forditohe hypot heti cal auction). [00106] An exanple of a bid of
the fourth category would be as follows. Bidder] above, participating in a
uni formprice auction for a stock, may state that he would be willing to
buy up to 1,000 shares at a price of up to $7, conditional on the price

i mpact [09P1) Ineneleabedimenh thectrasingameshasism sierpge modde 188 pleresdpfaieation aver age
(alternatively, he may put the linmt of 0.0001$%$ on each individual share
bought Foutiedradingeneaiipnism| 1610 belused forHANG erAlChINsans AYOMra¥Rderi ce i npact
of his bid (which is related to the liquidity or depth of the auction). The
i n opelfarmgieisecti on of this docunent illustrates how price i npact can be
cal cul ated, and how different versions of constraints capturing price

i npact may | ook like. The basic idea behind these kinds of constraints,

t hough, is to capture how nuch bidder i w nni n% t he shares t he price

R L R L
et o ke ot “%”ET?&“B”'%‘?@‘JE%*S. bl ol ey 1
o 3;[‘%‘%8}',?3?5 S%ﬁ&xgw FH@%%:YI?L jo&b b 18'iefé‘i; ;;g’aaatgﬁta;‘@a‘:;@% ons
3Ieggﬁr Ornqrplkaegtgﬂlapﬁl Irg?l nEﬁOQ/g\af ggrleg%e Stg, h ﬁgdl g?n tfir tit:%e Sa.r e anUCOi;OPTDr e

: b)?%é(p?g é%ﬁegélgyan? W&Mtl& f%’rﬁ%e th?ﬁrl &c%aﬁu\éﬁﬁ 4%

buyers or exanpl e over s scrlptlon conpetition,
liquidity, dispersion of the auction allocation (that is, whether in a
multi-unit auction, a few bidders win a large fraction of the total of

goods, F&@?]‘(’)\frﬁ e %k{o@%e%t ¥t %D%ngué 100%&%?\4@%;&9%&&%4&@@ hd ng

whet he exa , orie speci rou ers w ns nan

differ E‘%ﬁ?‘fﬂéﬁﬁ%ﬁ’eﬂ‘?‘* r%@en?@é tﬁ%g rtirh ?thQﬁmsl ty of the winners mat t er s)

The sp Inition o aria and the choice as which, if
any, condltl ons on these variables bidders are allowed to submt is left to
t he auction (or mechani snm) designer.

In one embodiment, the trading apparatus 100 operates in at least one round of a dynamic
auction. In one embodiment, the trading mechanism 126 includes a clearing method 148. In
yet embodiment, the trading mechanism 146 includes at least one trading rule 156. In yet one
embodiment, the trading mechanism 146 includes at least one trading rule 156. In one
embodiment, the at least one trading rule 156 associated with said trading mechanism is

selected from the group consisting of: rules regarding orders; rules regarding monetization;
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[ 00108] Al so consistent with the invention are conplex bids of a fifth
category. These bids are itemless conplex bids: they i ncl ude

condi ti oY1t EJori es one through four, but differ flp\éﬁ’f[@ﬁ‘}/“@?z"ﬂ‘hese
categories, because the bidder bids a transfer (or anount) based on the
condi tions hol ding, w thout bidding on any auction itens. For exanple,
bidder k in the first exanple above may bid to pay $1 if item C is not won
by a specific bidder h (which would be simlar to a conplex bid of category
two, bl‘t!lies'régé'&lhgla chdifi&e a8t of Rema L rlIBS reyariid witsh tb Sleak tradd. acsteaidise a bid
for, say, item Compl ex bids of the fifth category may be especially
USGfU'apﬁ‘ﬂecﬁét@dl tr@nthbudﬁmea@tetfbnegangwwm fhidreexpmastiag! Furive ihiona einbodimedt, t 0
coordi nat e deci sions. [00109] In some enbodi nents of auctions of the

pr esentheiahléastdneNradipi dale mssotiyedsmitinthé tradidg niehiadnisnm alay e one o butrant one
conplex condition. In particular, bidders can conbine conditions that are
of t helirsignieto,cthe &djowing d psramiekersifon bpacifying adhissiblefcoddifiérerof naid @bleegonees. Thus,
a bidder in a securities auction may say that he would like to buy up to

1, 000 sdmplesordér; parsmetsts fopspexifpig adrhissibleponditionsffongaid rorgRmplexardesal y i f t he
price inpact per share was at nost $0.0001, and the total quantity issued
was abparematecsiot ainandingsaid ordarshpardmetess for woewmrpm@xard@rs ReEMelREg/foal so
include a condition that is standard in auctions, such as a_m ni mum

execut puisking @ portinaof $aid olgetsdparpmeters feespacEXindling XetWP@ENEAY add t he
condition that he would like to buy at | east 600 shares in the auction. In
some  esiotissiemel SaidsdqIpecandidateriey ofirage 'tB@SéQ)%FﬁQﬁ}’ fintRPeR A @AMticPaYY ngent
bids in the prior art. For exanple, bidder i i ncl ude conditions on the
set X, tradess anfbamjdaatificationqf said PRRICIPAENG fEAREES: P.rw"?etfsﬂwg 2eRasth REFYRFESas a
bundl e,” and only if a spe0|f|c ot her bid er does nat Wi aood E {dOOllO] A
bi dder for APacyiag éﬂﬁb?ﬂtﬁ%‘l’ﬁ'@%‘l‘ fraqe %"@?&Hﬁ PRURANE PY s??é?fﬂ%r FHYNFN: i pl e

conpl ex bi ds ondi tions Al St) ot e
on

whi ch
agal . 8 me AT @f”%?%fﬁiﬁ?fﬁ%ﬁff/@ﬂ ap&%fﬁ%@%&%d i neline el ’
2%:235*%%&5 S e RS R i B aes bR PSP eo?%é%ﬁaf%‘asﬁssg‘em
gub% ![grgegttrazdse? Sft%fssa{cﬁéfdseent g%/eil(lé[agec‘b 8%QUEB§'(IO%QUBL %h B{h(g?trgoqr?]@véntagg it b€

rven ro m C aucti on
in the

auct i oﬁgd% 'AoA %tLQH t§§g 9ﬂﬁg§@t‘ég§]‘§&ﬁ%%g§?é galq{j:lggf ‘r&#%ueg%%r g y]idzgnmd} g(rj 1Elcj)ture
rounds _can Rgatfgﬂ%lf'ﬁlfr{r%aﬁt;}pé&@t 844 P%%ﬁ@l:ﬂéﬁisﬂmous%?oe{%o‘éfs %B%t?ﬁ/ihangﬁ?s

presenf aUCtI ons cou or exanpl e e run 1n one or nore e rounds,

and thg Jc%ﬁﬁgér%xé |or'1 Bf d%r B m ﬁl%téry%néfég% bB&ur peSslekdtidnRY sB§ orders

comuni cated to t ers int ound, w thout having the allocation be

i mpl e”B%ge tfbatsh%e fgﬁgfisof %5@ olPdEr'Q mor@far§9ér®‘er§' Béédrrlﬁgﬁ%r Eldratiod pagad of the

super sedi namc aucti on. I n sone enbodi nents, the set of

admi Ssblbbﬁeg’ét @ﬁe Bﬁ)ﬁfo‘ﬁrﬁé‘tﬁin&ﬁat%frlsé‘élmﬁﬂrﬁéélﬂréh%s%?@g&{elﬁﬁéd thdjlﬁfo@rﬁﬁﬂﬂhﬂhatf’s t he
prior art may be all owed, these other bids having no conditions and/or one

or mr@mﬁe@t&gémfa%s@@&daég and biRigdshdRintaigsules. @ R cher Setting

[0094] In one embodiment, the clearing method 148 includes at least one of the following: a

trading format 150, a trading objective 152 and a tie breaker 154.
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[00113] Figure 1Cis a block diagramof an exanple trading apparatus as it
woul d be used in the richer setting described below, in accordance with an
embodi mrenVO3PIHH¥E3Fr esent technol ogy. [00114] |In one eREOGISAUAO2247¢e
tradi ng apparatus 100 i ncludes an exogenous comruni cati on nodul e 130. The
exogenous comuni cation nodul e 130 communi cates with an exogenous trading
venue and/or a data feed. The exogenous trading venue is a trading venue
ot her than the tradi ng venue including the trading apparatus 100. [00115]

I N onejof9¥) QA iaRBALK ert KRIIrRSHR RS RHGingG HRTBIMS0 i LYtk &lidgGabpartlsitidss an or der
routi ng nodul e 132 and/or an exogenous information accessor 134. The order

rout i ngy|dBRdn a2y r& sbnsistind0dtt a Mt scetabetionrioreias, d secoiieprivecyetwLferntatadi ng
venue. It should be understood that a portion may refer to a part |less than

a whol gfiref prica@ombiatosial duktidrirermeat] 4 s&ioyd pfice dvenbiat@tas auctibe feemagenous

i nformati on accessor 134 accesses information fromthe exogenous trading
venue d@suiliriatéry peteadction forinl) 3 LiGiformniiad ianetivhJorofat; tarisdrimireatary pricé n t he
richer setting nmay all ow bidders to submt a nunber of additional bid

t ypes, coptbiptoriatiatation feemat; apindorsegrice mgmbinbtesal avictibrt fpmeas; andcd camebinaieyped,
routed, and trading-inspired bids, which are described next, followed by a
det ai | adticeematpt/i shouldbehoderstoed dmweverx that the gfeupraf trading fampets iseent i ng carry
over to, and are augnented, in the richer setting. [00117] First, it is
usef ul exhaustiver oduce a concept fromtradi ng, nanely that of pegging orders.
Peggi ng of orders offers advantages in continuous markets that nove fast
(for exanple in the US equities market, where subsecond execution speed and
hi gh frequency trading strategies are common). Specificall a trader may

submi t [0896]0n deetherembadimerddhe aptirpizationznf If@ﬁ[aélf‘glﬂ?lﬁ?cti\f?e1ﬁ?é§‘t°¥‘(’§ls(§‘q or a stock
(or the ask, or the mdpoint), by stating that he wishes to buy a specific
quant i eopsigeratipe okanpeffect efthexggnerated tradas anet iegatanerhitaring. the FHtenR™ $AIRHSH nt
m nus a nunber of cents (or ticksizes). The rpri ce of a pe% ed order would
thus cio theuasoen sonsisiingsel: austionger veueny®iauctionger eork 9aipg&pm;ta get@ag’éd to,
Wi t hout requiring continuous noni tor,i.nd?ﬁ?f roma ({)r ader b@mhot %I t herw se
have t¥!Wi®MaxXnaiARg UFIOBPETJRYRIVE: AWY: ARRSRNy aRq,PTice Hiahlty. /t ¢ gged
order, and woul d Iikeé% m ss ou} it market wer e to nove quickly). A nore
gener a¥ndgEteqdy Rowgvepdilithrydrour Pn‘frﬂt‘?f@d%%f"??gﬂ’? VSs a feature of the present
i nvention.

Bids/Orders in a Simple Setting

[0097] An embodiments of the present technology is a class of auctions mechanisms, whose

most important feature is that bidders can submit a new kind of complex bid. In particular, the

auctions in the present invention allow at least one bidder i to submit at least one complex bid,

that is, a bid which includes at least one complex condition that is to be met when the auction

clears.

[0098] A condition included in a bid by bidder i is to be called complex, if it has two of the
following characteristics: vérifying the condition (a) is not always possible knowing only (1)
bidder i's allocation and transfers (X;,T); and (2) bidder i's own bid information (where “not

always’ means that there exist constellations of bidders and bids submitted, for which verifying
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[00118] In sone enbodi nents of the present invention, bidders may submt
pegged bids, which include conditions (much |ike conplex bi ds do and for
which it WO205P35t o di stingui sh categories, which var JCB{ISEHAOHAY ti ons
that the pegged bids include. [00119] The flrst category of pegged bids

i nclude conditions on the tinme at which the auction clears. For exanple, if
an auction of the present invention was run for a specific NYSE |isted
stock, a bidder may condition a bid of $30 for 10,000 shares on the tine at
whi ch thB@omdidni i9 RotoREbIB knowiag bhly isaig informiatioe inva))| shd (okat I¢ast berye tmky as | ong
as the auction clears within the next five mnutes, or by 3pm O, the

bi dder reffBifesupR@ dt Jeabhstimesof hedinfoarnatibongionamep in the aaaebnepuemon ymdbEaMsel | ed
after 4pm [00120] A second category of pegged bids include a condition on
at | easicluamg biddegeXoXiST-Taranalor eoméinfamatiort thetis rontained i il dedveddtvimethe
realization at the nonment that the auction clears. The bidder in the

previ oartirety ahqlctombiy ifamdition orpanisghdreaf (wheretist least semetimgsd pigians thet thetge NBBO
for the stock at the time of clearing, or on said mdpoint being in a

speci féxdsticonstellations abiddarstamg bidsaubmited Jeriveri¢h verifyingfthe pendifiop ceauiee Usite | ast
3 mn up until the nonent of clearing, or on statistics formed with any

ot her ateasbswos ofzaid iatormpationueh).as the price of a specific call option, or

t he vol une of outstanding best bids for that call option at the tinme of
clearing. [00121] An exanple of a bid with conditions from category one
and two above woul d be that of a bidder specifying a to buy a good as |ong
as t hel0APpBiafollastingis gsisserintion st astmissille bisis inetheist eé@é@i@eﬁ@ﬂ@gwkwﬁm e) has
not noved outside of a given interval before 3pm_ [00122] The third

cat egofivg estegeBemeiFonirlex copdiiienge & HAS: E‘“Pfﬁﬁat%?”??l%f GoRPlex- %U@%'?'Hﬁ“?ynf or mati on
sent out by the auctioneer. For exa if the intra- n nessages sent
out byetistd Hesimripatfing. nm'%%f'ﬁ'°P|°r&TEYe5/cab‘?9°é‘§s ?sé}?b@”'ét‘ﬁ& \§°fo an order
of a fixed size, the bidder may submt a bid to buy a speC|f|c gquantity of
the st®#RUBHRditional on said price range being within an interval that he
specifies. O, if the intra-auction information includes information about
t he nunber of bids, or the total vol une of bids submtted in the |ast 3mn,

?hféﬂﬂﬁn%aom[aa&%%ﬁ‘%%%é%&g ﬁ@ﬁ%‘n% <7 belofp SR R VAR SR M daer < -

: h i d f ndi bl
Zﬁé/%}?‘c i PUbeD oot G el Qh%j Reror Beaiie: o A8 Refd PRERBR=FL ' o
Che cxPyBHs gwqaakrgvgn SR EnE ahape R fecefia B, R sk one o

i ncl ude ag@%ﬁ@f%@y sip; d°’ ék%)ﬁct?o%%% fnét%]r rc{nQ ﬁllml%é} ho %‘ly feS wie &&}@

presen‘fvo? ers are a rout S that 1s,

bi ds f ver%YI; aﬁ@th%g b ﬁé\@é b%:aBQé ga@&d&&%&ﬂ@h%o R&d ot Ebb\ﬁﬁnf&% gn routed out

to otheér xogenou venues for execution. For exanple, a bidder in

the augl tglflﬁﬂﬂggﬂe\f Rl @Iécaﬁop¥1qh%]9ﬂc6$99n PO 2Bahe %ot quantt) 89k). T exdipled 58, as

| ong as rice act o Is at nbst a certaln anount, and with a
rout edoﬂ“é‘é&m;g?éx &B%f t*ﬁle%rs? pRehdry MBGldtbléaat bid8 d%ﬁlb%%cﬂoﬂ s@ationallohthd togl der  ( or

mar ket order) to a specific exchange or collection of trading venues
(I'i kel ¥uddatyu48RardB8 beimg aPleast some amount (since that total quantity depends on the
submitted bids to buy or sell and is thus unknown ex-ante), or a bid in a securities auction that

included a condition on the total quantity sold or issued (as long as the total quantity was not

fixed by the auctioneer ex-ante).
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an order routing system, to buy some nunber of shares of another stock for
every share of the stock he wins in the auction. [00125}P Al so consi st ent
with the YP2EEM4Bction formats are trading-inspired biPES/USAHAEPIA7}i ds
that are the a) natural anal ogue to order types that exist in the prior art
for trading nmechanisns (in that they are submtted to exchanges or ot her
tradi ng venues) and that b) do not sinply consist of a price and quantity
(but instead, include some other specification). Wat is nmeant by natural
anal 09148108 thBdechbh®cateddrbNenighad dongitiers drbeomitib@s ohtignalctibreslidcatidnhe bi d.
For exanple, an imedi ate-or-cancel order is sent to venues, and is

i mredi #dpdritrapseradxcrding bidaer ieataetthamon theaet & itesaoki amdanabaghtie woul d be a
bid that is imediately cancelled if it does not imediately enter and
subsequently win in the clearing of the auction. In sone enbodi nents of the
present invention, bidders may thus submt bids that are anal ogues to

good- t jobk EANEE ki 61 the secdme icompleik @ptegorgievosid tenas folldwest Insneandtordfoor der s

that satisfy a) and b) above. The bidders may specify that their bid

expi r egissinpeydbdy bikeoitrhay biv 86 falgbed A( donditienai wplgeodi Bpehkkingywarf by e val ue of
t he NBBO m dpoint for sone stock), and the bidders may specify a visible
and a dpedifie otheabitidérjLiliis bid lsetisfiss ahanddagtbifidar i didset happen debid)on, anddvinncl ude
conpl ex conditions to the hidden part of the bid. [00126] In the richer

set t i ngpadfB alhing with gpadeh,, therofep hiex véiifideg whetherbiddeg inwan geodtB ignat eassikie t hei r
definition in the sinple setting. In particular, consider a bid submtted
at ti nenowingognibiviort dtemi hebiverdhimgelf theinfoamationdm X dudt wowd dewossibla ugibaiet i on to
be satisfied if and when it clears in an auction_whose clearing process

st ar t sinfrmetiqnein the(allnentios exerpt himseldX-Griwhied Wilbsregify Wi, sthentheAdiddetls at tine
t) and generates an auction allocation and transfers (X, ,,T% _6\/\,here (X, T,)
ref er bigselhavos goge B Natica Hipt thederetsepivays apr defdeast iqm%ﬁ&%a & iNvASAAR | uded i n
said bid is to be called conmplex, if it has two of the fqllow

char acthercradifiens:a) gad bk PeeRYSe Hthe GARf in mbich Rigder %h"’lYSthaB'P‘W&aéo Bi5e E'ﬁlﬂne knowi ng
only: 1 bidder i's allocation i's own

. nd transfers (X' Ti); 2. _bidder
bi d” hi @%bwp.gogd By e wotIHndees knaw agbidder | gould At *@V%&’P% ﬁa%?o?ﬂé’gﬁ‘fs % the
hi story of exogenous vari abl until time. t; t he .hi stor trades up
R P e e R R L T e
up until ,t, nmeanin ntil jusy befa i t). i ry_yof
intra- 8@Wimﬂwéag%%ﬁllﬁh4t hﬁ VJSHt)lt(‘l ar{dl "Fh&‘%f’ %knﬁuﬁﬁgéeto ﬂgﬁaltg)]thoeﬁ' ?@9 ?ﬂgri&og'b%u " the
al I ocati on and .t ransf wt ere "not always" nmeans that there exists
conste?q%{qgé:ﬁgd'&?nsbaﬁaﬁéigﬁéﬁ%g%&\c’fgg submtted, for which verifying the
condition is not possible knowing only said information in a)), and (b)
requires at | east sonetines using at |east sone of the information
cont ai {:N . i Lo r . i g D roi (X-X1,
T 5 BT iR Eehss oot LamaRe s GRS sl SR AT | G
derive ] I . 1 i I o) ; [ tainQ@f parts
t her eoﬁf%&,%{é@i&%}iat%égs g@{?‘é@%@%ﬁo&%‘gﬂ@ bﬁﬁgt" {b ﬁ(‘;b?’ gh‘l&ljis*sntg Hgm'ﬁ‘g'{’ ations
of bid and. o Lot j kb i didrbrARtigedui r es
si g PR e e L K S B e s (=)
and (blodidiRdfintthesARabiggdosmigadndi tions in the sinple case, but differ
slightly. In sinple words, conplex bids allow bidder i to condition his bid
on sonething that he would not be able to find out based solely on the
information available to him Above, 1. and 2. are alnbst exactly as in the

sinpl e {(ﬁﬁb&]i RE exSMBIE R a Biadd &fe thirdextedtapwaild BB thdt of Biigdrobiddmg ohigded Ahat he
subm tted, ‘as opposed to one valid outstanding bid. [00128] The information

about bheinelgiag angndilidresthtinghatanste st IRXe B0 tlext13i kidiets thdt submittednc| uded
in (a) because otherw se, bids pegged on the clearing tine or the tinme t
val ue pidstabs® $4 B Gdoara, THis bid @asxm he verified \kaowial loaly W T )dalmkcandesiededd
conplex, which is not intended. Simlarly, the history of trades up until
time tusisg bRihplelstdtistib éaraed evitatikfenmvatio in thé gidrinfodmmtion exclddimgbidderat egi es, were
bi dders submt bids depending on histories of trades, would be considered
conpl ex bids, which is also not intendeg5 Not e that these bids would not be
pegged bi ds,



because the trade at tinme t is explicitly excluded. The reason for
excluding the trade information at tine t is that it includes the entire
al | ocat i oMOAH/®#Asfers (X, T), and thus in particul ar PREUFAYL/022RTK
T-Ti). Finally, the intra-auction information is included in 5, because

ot herwi se, orders pegged to the auction information or algorithmc orders
as above based on the intraauction information would be conplex, which is
not intended. Mreover, it is necessary to subtract the information about
the allocation and transfers at time t, (X, T), since the general setup for
t he mechani sm does not prevent the intra-auction information sent at tine t
f r om b@dDes]i Nisd fedeil catagdrin ef domplex cdnditibmsaraeoiiititns wn (varkbleés thatondydorhebe
possible for (X, T) to be included in practice, if the clearing process was
Vi rt uaddigulaters tisimg at [éast sdrhe oftbie dematién inhlee bip riforoetiommeycludir@Oidi®y | (Rinerd i r st
general comment about the definition of conplex bids is that whether a bid
i S contpk ealcdefimdsy mquird) forsppempliei solviegdther hypotbbiicabayctiarslysingassthe seluifsel y,
on the history of intra-auction information available to bidder i at tine
t . Conlsatlwinningeor desing hids intthiecdurientialstion, eltlddingssomeeer allad piddenis bids, 8% thef

10, 000 shares, but only as long as there are at least 3 other bids for a

| ot ofselmb)'ds)fopthed'e’dotﬁ@fdﬂ?éawp'@: If only sealed bids were adnissible in the
auction, the bid would be conplex. If all submtted bids were i mediately
publ i shed, then the bid would not be conpl ex, because the history of
intra-auction nessages up until tinme t avail able to bidder i mould i ncl ude
i nf or ni010] Abexampie pf & bilef thedeurtii eptegon Wenid hgas Bllows. Bigderii gbeye. i
condition. Note that if bidders had the choi ce between publishi ng and not
publ i sPArigPatingiin a BRitEM pripe AUGRR fIRElRckpMaEY §igtA thathesvpuitkbe wilpe &P “VdéR:ause
constel l ations of bidders and_bids would exist, for whic

(nanel | WHRORhGEss a4 p e of up 8 deanditignal on e RiicedmAzst abibe rSB%fe%ma%s'Ps éte
o« Selfef st Seuh ol S3Eblmd L G RBR0 P} e

second cate

bought MR RO B e t&%%a‘r%ﬁ%&?%s?ﬁé‘o%'g%%@f B PiBRas ve nira
other ok afheF B0 Tap L gt sl PR OAE TT AT S
a bid %cﬁhﬂe@%fl egfh%@y nwgy u%ack H% I&JIQe?%ﬂdRQ dﬁfggetn?gé'?lﬁhé ft ere was at

| east Ris* S a price o Past 3

m nut etgdnéggms Sptu %Bﬁ&'lﬁpgéwllﬁ l{ﬁ(ge%hé L&c @i%gggﬁlﬁd {a€e Rhadgmg history of

ot her osed e nu er of outstanding bids (as in the

exanpl gonggglﬁ@ {h% rf riﬁeto%b?ﬁr ee&@%g %&&l@éﬁ%g%gsmegﬂg%ﬁhé grlc?eoé1d' tioned

on there being at east ove for good 0132] The

four t hycah G i 1608 8%a@d(1§ |f‘?@ll'\la§ n@i SRR HAW TrRbidRISInthegdam i n the

ri cher setting, conpare sinple setting. A bidder could, for

exanpl &iesdtpIbdvedbdafdsd &icLtANE trﬁélﬂﬁi&f imBhctSIRALIRS 16 8&Ibitis AL s&Q alidtidh on the
price Inpact that this bid wodl ave, but conditional on what the change

i Nt hepiBg bxGudingsieder i footitREPREEShdeR uwbatngtmmmkg ld$ aRa biie thataed lovkgl d have
been, say, at its naxi numor mninumin the last 5 mnutes. Again, this

exanpl gidé MRS alidlion) ARORIHI thEeBigY to&Blve oMl hgpothétraf adctibhso@t vigeh Nddéwhhl chis
a bid wwth a condition as in any of the categories one through four, but

W t houdlodsi idtlpagcipatenn itemdirectly (as described in the sinple setting),
naturally carries over, given that bids of each of the four categories
carry over.
[00107] Other than price impact, bidder may condition on variables such as, but not limited to,
auction depth, market depth, supply-demand imbalance (whether there are much more buyers

than sellers, for example), oversubscription, competition, liquidity, dispersion of the auction
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[00134] In the richer setting, it is useful to describe two nore categories
of conplex bids. Notice though, that with or without these additional

cat egori e¥O 2PHPHBF| ection of categories described i s nECTASROIBPEIIS ve,

nor exhaustive (much like is the case in the sinple setting). Al so note
that in the richer setting, bidders may condition on all the variables

al ready described in the sinple setting, and have nore flexibility in doing
that due to the added tinme conmponent. The WD 2011/094235PCT/ US2011/ 022470
added §lioEBtichQIRRORERNhetBérSP aaUItPuvt Alctole aTew didaerdiih targefrastian iotdbkeestalsuch as
stability and nonmentum Stability here refers to the likelihood of |arge
price e6fppgsr whetheethargdre many hénollie winners), dr equityi (tapturingivehethied forexatmglee bei ng
many bids submitted for |ower prices, conditional on |ower quantities. (If
t he nusriespeaffiic geiug ob bidderamsnsmayly, itemspthediffetierap todispersipn being thatitheéi t y woul d
be nore likely). Monmentum could be captured with bids that condition on the
nunber ideftitypbitthe sirmetst matters)nThehspelcifis tlefhitionrod these yaiebigs, drd/tbe gorice/as

executed) with prices higher or |lower than the current price. [00135] In
somre ewbhiodliifanyt sondition$ien thees variabtes bitdersoalg allyvadde submibip lefttorthe awdapl ex bi ds
of a sixth category, which include a condition on information about those
bi ds t teamechanigsn)diksignes mat ched with in the clearing process. For exanple,
a bidder in a double-auction may specify that he would like to buy a
certain good at a specific price only if the bid of the bidder that he buys
fromwas submtted within a specific tinme interval (for exanple, at |east 5
secondi0beFloAlsotchesisterttwitrineinkention are @mplex hidsiefer fiftheataonw TlRse RIS t i on
on his place in the queue: specify for exanple, that he would like to
buy a itRITrirss cempigxibios: ey @%W&HeﬁPn‘g@”éﬁf 9atf39°“ﬁé ong thiguahdeig. Puigifeni dder
who buys units at that price (where bids w he sane price are organi zed
by ti mBop@nyefthgse W?%‘eﬁ@&ﬁé‘isﬁﬁﬁ‘? b‘ST‘?i(-,bt‘dsm t(:'%"sf?éw a‘g}quag b?§ﬁdonth‘eb| ds at
the sane price that we a

:th ceidg:‘) ‘;‘Pfﬂ}'ofﬁEﬂp‘f‘ﬁg‘@’frr}?f‘gb'g‘yﬂpm%g'ﬂﬁ%‘ac%'ﬂgﬁtﬂrf?ﬁt ):}En %fx?rﬁé'e foieear :a 8} & ?Egt t\c,)Vi lr)]uy
Egghlnf)lg)(f)ﬁ ?/E?qggé?laysm‘g%gﬁ gg'f'e["bngi%%ﬁ WoR Y 8&868'%@'8?%}1% B 3H‘2° %r esent
el ugBETY AT ooy S SIS AR Lo R PEER AR E Y aduct 1 on
o a vareast & agl Vol bt Aiﬁéséfm *%@%%*ﬁﬁ% ot R Bl s gl
conpl eéu&f%ﬁ-(ﬁpéjgettlﬁgs, WRE T prgglantt nﬁention is used to coordinate decisions.

[00109] In some embodiments of auctions of the present invention, bidders may submit bids
that include more than one complex condition. In particular, bidders can combine conditions
that are of the same category deécribed above, and/or of different categories. Thus, a bidder in
a securities auction may say that he would like to buy up to 1,000 shares of a stock for a per
share price of up to $70, but only if the price impact per share was at most $0.0001, and the
total quantity issued was above a certain amount. A bidder’s bids, complex or not, may also
include a condition that is standard in auctions, such as a minimum execution size. That is,
bidder j in the previous example, may add the condition that he would like to buy at least 600

shares in the auction. In some embodiments, complex bids may also be combined with other
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intra-auction information available to the bidder. Also, this kind of bid
has features of pegging. Finally, the bid condition my be net Iong before
the bid eWQc?G’f%‘%"“?g the clearing of the auction. |n prafCTdS2051{02347¢

| i kely be best not to let the bidder know when the condition has been net,
as to avoid gam ng by bidders. Another way to restrict abuse of such a bid
may be to specify that this category of bids nay not be canceled for at

| east some anmount of time (for exanple, 3 seconds) after subm ssion.

[ 00137¢oriAgeént BiB lireth @Fiokdrtl SFdr @xarple SYdRN | Mag McRPE Eyndidnk dn ke st Xftabd ows. | f
the intra-auction nmessage consist of the |ikely range of prices applicable
to a fh@ithssstathganstere,waaldiikddebuymund Banlyds 4 handizpack nipifi atshedifid dikeref f ect
his bid woul d have on that price range nmay not exceed some anount per share
(or somedampsnhotivan gbdteCentirety of the order). Note that this exanple is
intuitively simlar to a bidder conditioning on the price inpact of his
order. The bid is conplex, because at the tine the bid clears (which may be
| ong after the condition becane true), the bidder cannot verify the

condi t [06h1({nAidagr inrsosnelembodinientsadfitiomprasent invamtiinenay, subhdt niultipde egoblehe ot her
information available to himin a), but can verify the condition know ng

t he enbids 6vhichrohayeasthi heme muitiprenaom pbex. copdilard | Algomie egainithiat agfompiex kikvent h
category may allow to run auctions that are |ess conmputationally intensive,
si nce wileefer fiakid that inclodest atileast omggonriexepsdiien {hyt may idludeaore hispdned to t he
cal cul ations involved with conplex bids of the fourth category that have a
price ¢ameiex cangitian es well as ey 3gberiofegnditionsthabegid the pripAt)al | aspect s of
the invention described in the sinple setting are included in the richer
setting. Moreover, any of the auction nmechanismfeatures and bid features

can bem?gﬁi M mel&Sodirh&htaf thé E:ltélsé‘r'it,teéh:nglééyf, $hé'&%gp$éibc§m4 dd¥elibdddap peonpl ex

bi ds ( may each have nultiple conplex conditions), and where a conpl ex

bi d W §lprfigdLss tids Ralard vhREor a 'Pnerh AR irfdny ERghicRBLHAIRMeFiof 8RB dchon but

may i nclude nore than one conplex condition, as well as any nunber of

condi t §agmid Aadiosinsilidd, But 418 nbf linditedas tauclirdGeWRicARYat dda8Pord Mdlhd, bitisdsr t hat
i ncl ude any subset of non-conplex conditions described in this chapter

(meani thg cufraht ardit AAGE rélhds Bay be MaRegyedir sutbiaticallpadjosiéeor enetbdrTheas

ot her trading-inspired conditions). A single auction in the present

i nvent preBertRyictivds koilild &6 example) be ain ih@as br moee of il noundsabnd thendsults (@ dynani ¢
auction (as nentioned in the context of the sinple setting). [00140] On
not e, Infeematioi detived froro thdiestit) knaybeaforrtninaicatmidb ¢he ddkss babatrolradwitimupr esent
application nmay be submtted, and the way in which the conplex bids, that
is, theavimgitpe eltocatiordbe impfemented §rothatidandedre Howdiint bossadt) tuptiltthesfirzal cquind of

desi gner. Formul ations may include, but are not limted to: selecting anong
a fi ni the sspersedingpgitniaovcauctipeci f yi ng sent ences, specifying nmat hemati cal
conditions, functions, or ranges. [00141] Further, for illustrative

pur poses, the following is a non-exhaustive |Iist of goods the present

i nvention may be applied to: public and private sector bonds, bills, notes,
st ocks[00hd]| nosome éralidiments, theeet Bragmisslele ibidstmayeeongistaf icompley bisgendns, CDS,
vari ance swaps); comodities (including power); oil drilling rights;

eni ssi eheahidooppoe’indhe pries@rtraay tr%@lloweg,ttgw otiag{|bidschaxing @pcpryitRfs aROEL r um

| i censes; airport |anding spots; data capacity; and other goods, tangible
and i n®Rhef rApre non-complex condition.

Bids/Orders in a Richer Setting
[00113] Figure 1C is a block diagram of an example trading apparatus as it would be used in
the richer setting described below, in accordance with an embodiment of the present

technology.
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[00142] [00143] Operation Trading Rules (O her than Cearing) [00144]

Rul es Around O earing [00145]
WO 2011/094235 PCT/US2011/022470

[00114] In one embodiment, the trading apparatus 100 includes an exogenous communication
module 130. The exogenous communication module 130 communicates with an exogenous
trading venue and/or a data feed. The exogenous trading venue is a trading venue other than

the trading venue including the trading apparatus 100.

[00115] In one embodiment, the exogenous communication module 130 includes an order
routing module 132 and/or an exogenous information accessor 134. The order routing module
132 sends a portion of the orders to the exogenous trading venue. It should be understood that
a portion may refer to a part less than a whole of the orders, or the entirety of the orders. The
exogenous information accessor 134 accesses information from the exogenous trading venue

and/or a data feed.

[00116] Embodiments of the invention in the richer setting may allow bidders to submit a
number of additional bid types, compared to the simple setting. These bid types include pegged,
routed, and trading-inspired bids, which are described next, followed by a detailed description of
how the complex bids from the simple setting carry over to, and are augmented, in the richer

setting.

[00117] First, it is useful to introduce a concept from trading, namely that of pegging orders.
Pegging of orders offers advantages in continuous markets that move fast (for example in the
US equities market, where subsecond execution speed and high frequency trading strategies
are common). Specifically, a trader may submit an order that is pegged to a variable such the
best bid for a stock (or the ask, or the midpoint), by stating that he wishes to buy a specific

quantity of the stock for a price that is equal to the current midpoint minus a number of cents (or
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The Clearing Process; Ingredients [00146] O earing Method: Theory and

Advant ages [ 00147 eration Sinple Settin
WO 2011/094 35qo i g PCT/US2011/022470

ticksizes). The price of a pegged order would thus continuously adjust to the variable that the
order is pegged to, without requiring continuous monitoring from a trader (who may otherwise
have to submit and cancel orders continuously to replicate the pegged order, and would likely
miss out if markets were to move quickly). A more general version of pegging is introduced next,

as a feature of the present invention.

[00118] In some embodiments of the present invention, bidders may submit pegged bids,
which include conditions (much like complex bids do), and for which it is useful to distinguish

categories, which vary by the conditions that the pegged bids include.

[00119] The first category of pegged bids include conditions on the time at which the auction
clears. For example', if an auction of the present invention was run for a specific NYSE listed
stock, a bidder may condition a bid of $30 for 10,000 shares on the time at which the auction
clears, specifying that he would like to buy only as long as the auction clears within the next five
minutes, or by 3pm. Or, the bidder may specify that a bid for a given price and quantity be

cancelled after 4pm.

[00120] A second category of pegged bids include a condition on at least one exogenous
variable, by conditioning on said variable’s realization at the moment that the auctio-n clears.
The bidder in the previous example may condition his bid on the current midpoint of the NBBO
for the stock at the time of clearing, or on said midpoint being in a specific interval, or on the
realized volatility of the stock over the last 3 min up until the moment of clearing, or on statistics
formed with any other exogenous variable, such as the price of a specific call option, or the

volume of outstanding best bids for that call option at the time of clearing.
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[ 00148] The basic tineline of the auction process for auctions in the
present technol o is also standard in the sense that the auction has to be
i nitiatedYOBIHEWe to be collected, the auction has t SCBASNAARHA and t he
rel evant results have to be conmuni cated back to the bidders. Enbodi ments
of the present technol ogy providing auctioneer system (10), the auctioneer
sends out intra-auction nessages to all participating bidders over the
comuni cation network (30) (101). These nessages nay include information
about dﬁ)b?lli}uﬁiﬁ Exting1& 6N RBit With cERBIiNkifAl dafegoty @il 1@ twolabove(vanudd bethlatiofe t he
candi date set of itens that may be auctioned off, or the tinme period during
whi ch dbidgserspecilyigatomuy bedod bl Rnlias theohidpdini of @i dpkeifiditdek (obswhe otherdeposi t s)
and/or the clearing nmethod used to solve the auction, as well as any other
r el evagdogemdusnanible)rmas Botideves! cuutdidy oftagiveni intervanttefore I3embi dder systens (20i),
whi ch are send through the network (30) and received and stored by the
auction database (30) (102). Bidder's may receive a nessage fromthe
auction conputer confirmng that their bids were received. The bidder's my
al so h@ot22] htheotptrd categary bEpegged bids drehclelconditions obithksintyefoetontinfermatiear i ng of
the auction starts. The bids are stored in the auction database (45) and
acces ssetht byt byliee auntibnesn. For egaraple (BB intla-atictiohweseagehsend putdy thel i dity,
cancels any invalid bids and generates the set of valid, outstanding bids
for t hauctiomaer oelufe®a)ikely piresangeTnplicals toan aidar fha §xed sizee thecidderalyi dder s

bi ds and proceeds to cal cul ate and update the set of valid outstanding

bi ds. subbmiteer bitl dubwyra spegific augntithofithe etack ¢angitiseal on saidriee FANG_ AeiNg WilBint o t he
auction designer. Sone design choices in this context are sinple, |ike
cancel &n interysl that beiapeciies @rm?imei iatra-austien irdermaHon Beefesiaformeiog AUy a good
up until a tinme that has al ready passed), sone choices are mpre involved (a
desi greumbaipf Bife 9 thedotahyhying o bidssubmitad ia thefpstSaun. 5 Hifder may Neded a1 id in
conbination with the previously submtted bi%%# or chose to throw out the
ol destcasdiiop ﬁB?“tlsé'Qd‘é‘mtbSr%f"@Mq being 38ove BHNERYY-on with the set of

out standi ng bids). [00150] The auction program (46) clears the auction at
the predetermned tine of clearing, using the set of valid outstanding bids

and the clearing nethod, stores the results, (that is, all.ogatiopn and
t r ansf KP%2314k5.99ne emhodimenis Itg"op@é?ri‘t\'f@’ea{ﬁ‘iﬂ' P\gig?falmqyd?%tf‘ir?d? ﬁ}?r'{ b{c%S- 6) from
the auctiqn results and/or bids bo of .. whi

. | of h A) th b

st or ed“qMPIRFHENS glgong! o'bsd?'hwggn?“&%%H%bi%zﬁn%l/‘rﬁgq'gw&oﬂ?@f &%%é@dsg% Ml 22“ (ra]g
th tion i i bed i detail at ! . ft
the sctordftonsss EeRbet Bt T SroStElepafionbaeRlmeRl tsee s M Eefns o o) ot em
h b i bed. i S 1.S. ) i Shi:CS.
i sSrBILoDY B T *aevcys YRS En il o RBLEGhE e RO, |
that n ggc% cgﬁ %Q%gﬁ&&ﬁp by the auctioneer in order to clear the auction,
as mel@ as ghe Brocess of executing the clearing based on the specified
cl earing mechani sm [00152] And exanple of information derived fromthe
auction results (45-6) in step (104) could be the average winning bid in a

Lt upi (i _ ! £ oS : . .
dor i velOEp gt SRR TonEBaf biddk e A G PARLIR 22 for

exanpl gt %b §1$r1m ir@bicﬁ aCRRLW dRr il B4G be Odr Y &S BdIhsREd BlititdBthen t he

aucti on, counting the volune  of |osing bids above sone reserve

Pri ce) (exBherbBS) tffhg VBhOEITRE bRufidhaFor é%ﬁi}plé?% bIHRIEEIn HPAIcEbM ﬁﬁ? €Gbmita
cal cul at1ons based on the bids (such as for exanple a variable capturing

the prpiggor 10030b sRires BEa blEERr LGtcOsss s Wng sk Sricd@mSadt Bf the Mid it bt mbstta
auction, which would require solving a nunmber of hypothetical auctions
based gghdrpaMowit HhdVdtha@uled Pan@f thedsd sPeciffity 1hET Heawihesito st limitbeler hat
this exanple is described in nore detail in the exanples section of the
docuner markd Qided)] to Blspediicchichangemreulieetior é)adigrvdsudsaitely theoupb thie wserdf
information to the auctioneer and the bidders, which may be different for
all or some of the users, and include any subset of the
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information in (45-5) and (45-6) (105). Note that since said information
may vary by bidder, the auctioneer may for exanple decide to conmmunicate to
bi dder i ‘BéIZQH}‘HS’éBéI | ocation and transfers (X, Ti), andPCRASAUMOZHE wi nni ng
bid in a nmulti-unit auction. [00154] Note that the auctioneer nay have a
nunber of choices as to the nonetization of the auction, that is, as to
specifying nonetary transfers to and fromthe bidders, to be associated
with the execution of trades. For ease of exposition, these options are
descr i &ipgrdemnrolitiy syeteigXb baf sérhe numbéras siseres bianotiee siadsfer evdrpeharent theof t he
invention in the richer setting may be used to run a trading platfornms, and
t r ansagtbdkae wiesth taadudtiehat es (that is, nmonetary transfers) are comon in
practice for trading platforns (where as one-tine auctions may charge only
participation fees). [00155] Figures 2A and 2B show a fl ow chart of an
exanpl e tradi ng nethod, in accordance with enbodi nents of the present

t echnoj0o13s] Ako notsisterit with titeuprdsdnt aaglion érinatsexe trading-irispirest kigs ngmelubidsher ei n
may be perforned concurrently or sequentially. [00156] Referring nowto

Fi gur ethatlake 1@ a)hatusacinaBgueato @4t tyrien thath exietib i prionart fa tr@ding meckaniseei ved
fromat |east one trader 112. The orders include at |east one conplex

or der , (irathat theylarecubtéted he exshanggsow PETET tradin@venugalangdhatd) de setrsSimrY her ei n,

in one enbodi ment, the orders are stored. |In one enbodinent, the orders are
st or edcdnsistefreaprice@n iqeantitadiuhigstapd rciidg someetherspesiication) n Viigbisiegant by

enbodi nent, the orders are stored external to the tradln% apparatus on a

st or ageatwsbanainase igthaithedeningfeaturegfitherdpitansiates to thepidyHop eXampig an
wrelessly. [00158] At 206, in one enbodi nent, trades are generated based
on t heimspesiate-oppRNCE! TRRIHS APt AR YINWRS AR IniBMedintey sangelieshiy ARAXECUtHe or der s
that are stored at 204, are conpared wth th? tradﬁnﬂgggghan'sn1l46. Based
on t hi cEnpAEibiganaloaueoylshe 3,bid that isdmmediatgly,cicaliediy %é}?% trades are

enerate i i i ]
g imnsljed\i/alltgly terrw]teé‘r g%(cf gu%ts!ac(])unenﬂgc/ w% ig I’ch%(’j‘crléarr]iﬂg g?&@%ﬂcti‘bﬁsm some embodiments of

the present invention, bidders may thus submit bids that are analogues to good-till-
cancel/crossing orders, stop orders, and other standard orders that satisfy a) and b) above. The
bidders may specify that their bid expires depending on other variables (for example depending
of the value of the NBBO midpoint for some stock), and the bidders may specify a visible and a
hidden part (much like is the case for reserve orders), and include complex conditions to the

hidden part of the bid.

[00126] In the richer setting of this chapter, complex bids can be augmented compared to their
definition in the simple setting. n particular, consider a bid submitted at time t' by bidder i
bidding in an auction, said bid with a condition to be satisfied if and when it clears in an auction
whose clearing process starts at time t (and is thus based on the valid, outstanding bids at time
t) and generates an auction allocation and transfers (X, T) (where (X;, T;) refer to the allocation
and fransfers of bidder i). A condition included in said bid is to be called complex, if it has two of

the following characteristics: verifying the condition (a) is not always possible knowing only: 1.
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[ 00159] At 208, in one enbodinent, trades are reported. In one enbodinent,
the trades are reforted to at |least one trader 112. [00160] At 210 and as
descri bedVA2PHH4Z38ne enbodi ment manages an event assocP&TEF2WLOR4he
orders selected froma group of events consisting of: subm ssion of the
orders; amendnents of the orders; cancellation of the orders; generation of
a set of valid outstanding orders; confirmation of a receipt of the orders;
publication of a portion of the orders; and a trade generated based on the
or der sSbiddidr i's Asdatiorbandtrahefess CQA ) hddiddehizs dvar bid bistugy;|3. #ie tinfe teof dret tart of

non- exhaustive. At 212, in yet another enbodiment, intra-trade information
based e clzadey proassd/ 4rihé hiatbesofiexogerpas vathbiesdintidiner tab.dbe his@O1& 1jadds uR16, in
one enbodi nent and as described herein, the trading nmechanismis stored. At
218, i untibhenimusiibel infremBati@naboat (dB)s (thatlis thehhistenyrof tradesalpatil tormedining Wil ect abl e
order input is received fromat |east one trader 112. In enbodi nents, the
sel ectjustrbefdre fimed); and Githe historeof intregpauctipr infasmetianeuntibjme hainysdhieé ng appar at us
100 by any nunber of input forms, such as but not limted to: voice
commnld@rmaw'cﬁbogt:theeﬂpcak@ymmsm PyT) (wbere “setiaiways omegnsdhalinera syists
control, etc. [00162] At 220, in one enbodiment, information associated
with teensteliatinns of bidders aagibidasubmitted,ifer wiieh verfying the sendition igyeot Pepsibie i ng
instructions are received. O note, in one enbodinent, the trade reporting
i nst r utoMEIgONIRsad infarmatied in @nofnd % reduien & lenst Wt'@eéh’é'“ﬂﬁé{ea?ttﬁoﬂ@ﬁﬁr t. In
one enbodi ment, these reporting instructjons nma i nput Vi a an_i nput
devi cethédiifﬁﬂ”@%ﬁ?ma'f’%'”ttg {dySHeN alipsation and tiansfery CB‘HE‘Q(Q'PSSN efie T-To he
instructions may be received fronh@he aucti qneer not her

enbodi REARY at“ﬁ 1‘?1"@(9@8?‘?(5’?18"’??&9 tlsé’é’B‘ia{P@ 'W?r&?f'é‘#fg‘?{? g}lefn(fifq% than the

114 00163 d h
Thet P B L R b b oary, Ratol Befe A Bk Sinet e PR AR ot Mo

R Cheremsﬁ consqgllatlons of bidders and bids submitted for which verifying the condition requires using

at least some of said information in b)).

[00127] The conditions (a) and (b) mimic the analogous conditions in the simple case, but differ
slightly. In simple words, complex bids allow bidder i to condition his bid on something that he
would not be able to find out based solely on the information available to him. Above, 1. and 2.
are almost exactly as in the simple setting, except bidder i now has an entire history of bids that

he submitted, as opposed to one valid outstanding bid.

[00128] The information about the clearing time t, 3, and the exogenous variable, 4, are
included in (a) because otherwise, bids pegged on the clearing time or the time t value or time t
history of the exogenous variable would be considered complex, which is not intended.
Similarly, the history of trades up until time t. is included, because otherwise, algorithmic trading
strategies, were bidders submit bids depending on histories of trades, would be considered

complex bids, which is also not intended. Note that these bids would not be pegged bids,
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[00164] In one enbodi nent, the auction database receives the bidders' bids
and proceeds to cal culate and update the set of valid outstandi ng bids.
[00165] REPSPHYWH3Still to Figures 2A and 2B, at 214, oH@T@%‘Hd{Og%‘ﬁ?
comuni cates with an exogenous tradi ng venue and/or a data feed. The
exogenous trading venue is different than the trading venue conprising a
tradi ng apparatus, such as, but not limted to, the tradi ng apparatus 100,
fromwhich an order is received fromat |east one trader 112. In one
enbodi pavatse thearade antimé tiatekpiitiplexAdded Mod redesn foe axtlutingthe bade informétianhe
orders to the exogenous trading venue and accessing information fromthe
exogenatugnd trisithahiy incid eetharedfieralibdetionl atditréresfets (I pdnd ghuRin pstiqu@rher t han
Clearing) [00166] The follow ng rules, and any conbi nati on of these rules,
ar e coinslugessEXwi-Th Ritedly the indmatauctiongnfoineatioaisdlintludedhie Sbbecduse etberwisg, t he
auction designer. [00167] Bidders may cancel bids at any tinme, only after
a specorders pegbed/tottherauation iformatiemerdddasithmit aelerssascarbione Sasad Andke tg- apply to
all or sone bids, may vary over tinme, and may depend on the individual bid
or t heaustiamnfrimiatien \weule bel sorapiBxiiwhickds get intgpdeds MoFRaVAY, it[DTEEESaNEIcdder s may
amend bids and, in sone or all cases, keep the bid's_tine priority, or

del ay subdracttheinfarmetion gbagithg aleration ard Wrnsfemaigime | %T)vé‘r'"'c%ﬁ'!‘?&e"?’@ e. There
may be rules regarding the bids submtted so far by a bidder up until a

gi ven $aturfor lgdpechanism doen ppt prevant 1het"§t?-alt9,t'°fynf%%?%qnﬁeahatttﬁ@ tﬁ@ﬁb%%'"%f

out standing bids, and rules that apply to any given tine interval, such as
a naxi WE'HF%'ntt'PRe'“HﬁﬁH%tfo"(S’f'e%?%mt(ng't Wﬂ@gﬂ?ﬁaﬁg"'ﬁ&? (%h}é d’ed?g%%grﬁl't within
a given tine_interval. Mreover, thes | es may be different for different
D1 0 1 y PiBClCey BB AG PrAgPes e et i BHERTSc! oM IERAD - auict | one. | n
the present invention | eave sone degree of freedomto the auction designer
choosi ng the specific enbodi nent. For exanple, the designer may specify

I AT A T e T
AR T AR i S S AR T N S
al'l paptl ol o ifEmPledH S Stavle to bidder i at time t. Consider the case in which bidder i bids
$5 per share for a lot of 10,000 shares, but only as long as there are at least 3 other bids for a
lot of 10,000 priced above $4.5. If only sealed bids were admissible in the auction, the bid
would be complex. If all submitted bids were immediately published, then the bid would not be
complex, because the history of intra-auction messages up until time t available to bidder i
would include information about all submitted bids, allowing to verify bidder i's condition. Note
that if bidders had the choice between publishing and not publishing their bids, then the above
bid would also be complex, because constellations of bidders and bids would exist, for which a)
would hold (namely whenever at most 2 bidders bidding on a 10,000 lot at a price of above $4.5
chose to publish their bids).

[00130] The complex bid categories from the simple setting carry over. This is obvious for the

first and second category (which are defined by conditions on the items sold or bought, and the

allocation and transfers, respectively).

34



[00170] The intra-auction information the auctioneer decides to disclose
may i nclude information about the current bids, or information derived from
the curr &P 28114238, i nformati on about the history of aBET{GAVIAAZH s, or
any other information. For exanple the auctioneer may di sclose information
about realized volatility over the auctions that concluded in the last 3

m nutes, or information stating that there is interest in a stock (w thout
di scl osing whether there is interest to buy or sell), or information about
the likely range of prices that a bid of a given fixed size may execute at
(that is, what the likely winning price, if any, of the bid would be in a
doubl efopyzm)i PRy thira/eétegc\»,fvz bf catiipl&iids @ORtioniNg ol ihfofmatiohontainked irebidg bteer

auct i oneer “may deci de ich set of WD 2011/094235PCT/ US2011/ 022470 bi dders
ar e t oth&® BRILME sWitd) Oklouldhéva alkane bilddrs BE & @gam plaesubinitca tidh atatimpthatthéy bi dder s
will receive have the sane intra-auction information at all tines). [00171]
| N aucwbwd skeatb bich$SOFbEsS stotk, ifivera ias at lebstesomesbiuoread bidswybmitted et 3 priashoi ce
over the set of auction itens sold or bought, and may only announce a

candi deft49$dretheddst Binanmes. dNdtiee thatithistexempledalesdnto antain{ the bidgjngriistery oby
including that information an initial intra-auction nessage). [00172]

Regar dother biddees, ias appared dé jushibe aumbercf outstendiag bids daiertherexannie given oo char ge
participation fees, or charge or pay bidders for goods that they buy or

sel |, tmesmplé kaseewelesmbfelbid ohgrg@Atis eanslifiengden m@@sbemﬁt&asb@yeerté%eat es for
orders that they execute. It is useful to distinguish three categories of
char gegbaya@4r3pagaed A)The first category of charges and rebates are the
standard charges/rebates existent in the prior art for tradi ng nechani sns
and/ or auctions: per unit rebates/charges, which may differ depending on
whet her, for exanple, the order was resting in an order book (and may be
pai d al00&3H: Eheifeurh exteaary PhepmmeRids weuldalso gy foamese freepemuin s ricker opposed
to being a market order send to execute against orders in me book (which
may beseding geAPaed tthe simplessting. 1A Biadericoyst. for exagbife SERAMHALPIFERAT ™R t he
present invention, a second category, nanel tggt.gf dbffer nti al

char geRyrkas f sharemgonditipay! notiyst on fhe PisrdmPackihat fug Pigavors A& YR bi dder s

dependi ng_on features of the bid, For exanple bi dder who won shares in
o U CHTOHORRPRMA f<Bais n Respriseioac . BB Hes OiAt o F AL BBd
constraint, such as a_Jjni nmum execut.i on .si,z r . ngi t.i Qn. price

i npact WB‘F]d DAY Bysgeray: éﬂ,s PHAMYN CHEPRET! 'Bg-ﬂfqﬁ%?’én 'ﬁ?t%%’eggér{g’gg%%%ﬁagmat

woul d pﬁ%}called "qrdﬁorr. splitting” in a trading context: for exanple, if the
bi dder BPHEOACRY TS Stanti ty in total but the winning quantity was nmade
up froma |large nunber of small bids. [00173] In sone enbodi ments, the
auctioneer may al so choose to pay rebates or charge fees of a third

exeont I3 HnheutERRber ol SRR TP aREh b By r viekrcdelBs e P B ©
| engt h}l‘ﬁéugwf fSLR%tPEJLn%I 'in%t afh iRECGrdc %1??]18§&Fbe931 t\ﬁ@lsln%)}@g%c%gf)},nd' ng bids

until e “auction cleare IS 1S sone a bl dder ma anle to
estima LJTE giiEAQM 86 1RO EtSitbribdBark) Sler, Other criteria
for deb%yﬁﬁil%?ﬂéeﬁog@&@gﬁ@ W%@Sﬁ %ut are not%élstr?r?t ed to, what the bid's

pl ace in the queue of w nning bids was (which depends on the auction
allocation in a way that is hard or inpossible for the bidders to

esti WL@%ﬂgf%tHQ cﬁ%ﬂ%@tkt)i!w%qg% gééfbﬂ tb BEsdPb8 1 mBiectdfigoREPY @RplckBRASUr ed by

how mnmu I dder’s ected the allocation by increasing, for

exanpl RotiddtRoddh fHat W S RtHoUAHESE addRiBRaI @fbgbRed) ¥ dBEdlionRELAediiiee been
traded wthout” the bidder). In turn, in sonme enbodi nents of the invention,

bi dder gedmR¥ed i@ HRithdt@xOMived Aot éxhangve (udhiken@the ruse anmsimpRf settivgs Alk@at t hey
woul d be willing to pay once the bid executes, for exanple, on a per share
basi s. n$t8@iaf 4] thk Rickersetingndticnemntp carditioh @nial wenidriabies bifeady wesofoet Ircthe ebat es
paid to the bidders and the fees received fromthe bidders while

i npl emsiRiplegkttg] abhdvemsoradigxibilitwérydoitiethpoduietto tes, addat timeabmposantndhe al ways
have to be the case. The auctioneer could charge fees and pay rebates in
fourth way, namely one that requires thg ability to exercise discretion
over the budget, and choose to only bal ﬁce hi s budget (so that rebates and
fees cancel each other) on sone allocations, or even pay at the clearing
(if the rebates exceed the fees collected) on others. This flexibility may
al l ow the auctioneer running a sequence of auctions to have better control
over trading volune, or price stability, for exanple.



[ 00175] The auction designer may choose to include any conbination of the
four categories of charges and/or rebates described above. Rul es Around the
Cl earing ‘?@@9171&944% sone enbodi ments of the invention, FREESPYUIRHI step of
t he auction would i nvolve sending orders to other exchanges and/or other
tradi ng venues (such as Alternative Trading are allowed. The clearing
program of the auction may thus, for exanple, have to be able to access and
retrieve information about the outstanding volune at the NBBO in order to

i ncl udgygeaiifhe\BMuBRerit Blsb RRovkabiadRs & dhdiiah belvarziestsacitasigaliiitdand or t he
auction. In particular, this may be necessary in applications were

r egul ahemEntu@d StaANEREre réfdiho & likeltnded bhiameghice uharges dopexampte, & baideng venue
that clears at a price outside of the best bid and offer to sweep up any
avai | adyuRl sonbitioR his @it & teretdathgweamyenidsugubinittediart loyeer priees, lcanditinrial @n lowse, t he
auction program woul d have to send orders to buy fromor sell to the

r especduavititieaf {ifthe namblertuf dsid divstwas highn a @scednop endiop irplicuéstity mguidHheseorgest
prices. Note that fromthe auction perspective, this introduces a risk of
non- exikely).iMomeritdm tbwd be daptared avith bisistthagyconditorsercthe sambereof hisis sebmitted inor
filled only partially, or not at the expected price. The aucti oneer may

t hus cthe tesk3 minués/@hichddee sottyetexsstiedhwittorrines bigher ¢rdewsnifan teg €t on ri sk
they are willing to take (for exanple, they may accept up to 10% devi ati on
on t hepricel une bought or sold), and/ or choose to cover part of or all of
the variations due to partial fills (for exanple, by covering any price
differences that arise when trying to fill the targeted vol unes as
specified at the clearing of the auction. [00177] As to when to c|ear the

auct i off0133}elnnoote anegiments efifee pieset techngiPeYs RidRts MRYSUBMTFRBRIEXBIds Bt i ons.
He may choose to clear the auction at_a specified tin é‘f O{‘ gxan;p_l e hourly,
f r om Sathsatisayy, which icbe aropdiien ?Ib‘“f?ﬁmé"dﬂ?eaWHWBP?qtgﬁs Abie P9GeHE verifi ed
with information derived fromthe valigobi ds i.natéJﬁe dgta{)f%\se and/(?r
i nf or n@eiched Wik iR eearng RIPReSsuERT BAMPISy A PIEHR AP IR AUSIRY TBhRE ey
ti I it th 't of | id and . outstapdir i ds. |late th
Fesul PRt rdR s BivukAgedan gapd 3 esitc Pt ThEERR YIS RS R5T on onl v
if th | ti t h t | t i fi / I
the. vopaeiion Y witin s ina BREr et BiodeatE drtaeR Bl ¢
h I ti f. t.ock Ly i f i i i Aadi
Vol unte@Odian dRpisa st 2 o rveRaiect pelion §h e B el Spee e .
dth | . . ¢ . Can.i _ e
amount or Rt P idlle 10 B khetr BHE] &8s be BRI 18 IPRATS a6

di screfion v%%%%ts ARG Dt Britd @PEreI0h FESUMe Fitd diel dr@aHRed VY tithe
priority, which means that older bids have priority over bids at the same price that were
submitted at a later time). Alternatively, a bidder may condition his bid on the identity of the
other buyers that win the good, or on the length of time since when the other winning bids to buy

the item have been submitted.

[00136] In some embodiments of the present technology, bidders may submit complex bids of
a seventh .category, which includes a condition on the bid’s effect on a variable in the intra-
auction message if the bid was included in the set of valid outstanding bids, and said variable

was updated accordingly. Note that whether this bid is complex depends, of course, on the
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condition being net, for exanple, if the auctioneer would like to manually
instate a trading halt if the drop in prices fromone auction to the next
was IargeWO[ZOUiO?g?SThe auctioneer's choi ces over when t&CH{USA1142242ct i on,
inplies that in sone enbodi nents, bidders will know exactly when a trade
may happen, or may not know when the trade may happen or could happen at
all. [00179] Note that the process of calculating the resulting allocation
based on a current set of valid outstanding bids takes tinme. If a clearing
pr oc esmtrh-austioarifedhdlias adaiablettd eheviaddetl, Alsolttsit &imdiohbidihiad featire bfipegyingt hen t he
process may not end until time t+D. Thus, it is necessary to specify howto
hand| eFinaltls tHethdd cantitios wiayibetnest 1ony defuze thertid execetes at thptcjeatitl) of thes avadibh. as how
to handl e the cancellation that occur in the time interval (and this affect
t he valnimlacticetitwitlikblyige best aotttu et ¢het Bigden kealv wher the cohdition ey heeo ows ss.to The
auctioneer may specify that new arriving bids are collected in the database
and t hawichgangiag bwbidHershanatkaravayitetestrigt akiiskiofisuchraoid triag be tespasty thatthison. The
auctioneer may allow bidders to cancel bids at any time, but delay the
cancel tategam oidfidindy netibgtcanesled fopat Ipast sorne emobntpf bm@éf@sgxamnle 3 sgEPNENS) sai d
process has been conpleted. Note that the auctioneer also has to nmake

desi gnaf&ﬁﬂéu'@fé§5'a®out what to do with bids that were not, or only partially,
filled in the clearing process. On possible choice may be to include any
unfill E’@lbﬂr An erarople faids imthgseventin Rategary world\pglasdolioussif tedntragaustions af t er
the clearing. [00180] The follow ng describes the transition from one

auct i omessrgesansighef theyikely rangs &f ndses arplicablgde p dxed-size prgar. amiddgt may nf or nat i on
about exogenous vari abl es and intra-auction nessages nmay be sent at all

ti mss.'"RlHaP thegioaditiert thatiha geest bis q%\gpulgpquguthgttprtcpﬁ@wqe maVS&?ei‘%’*& at time
Pt', the clearln rochs of this auction starts, at time

L r(?s(m ?’F‘&%@ harey tgg’@?ég}ﬂ‘gtﬁg the-RRUMGY O, H‘&s%d%} Z\{zéﬂ ﬁhgﬂg'%{?%g'{:flﬁfﬁaln?y

L i 11 |S eg'“br':]Htgtyst‘?ﬂﬂ’F%%B'g BOQ'T]%?'" &Eé’”éﬁ 'i"?lﬁas ; Ved’q(%\?rt ET;‘ F?E’I '§8?"R6F’; \éfll ] ]g
valid, %‘iﬁ’f‘%‘? aﬂa?ﬁ@“ﬁeﬁaéf'swséwﬁﬁ ag‘ﬁ B ien ooeatie bl ME o 4 be
o5t OnEdd QoA gl 28 ﬁ%%”%ta"% %{9 e &‘%“%fﬁ?%’ e e githeses
ol Laﬁhgte'f“@%e%?sdﬁvg'%h B, ol SR oo Sncii the bty BFIC (20T "

i nt formation, exogenous variable information, the set of
submt%&&aﬁﬁﬁ%ﬂ%ﬂ ‘the set of vali d, outstanding bids). The O eari ng Met hod

[ 00181] The clearing mechanismfor a conpl ex auction nechani smmay be that
associated with any of the standard auction formats in the prior art,

i ncl udmwsﬁp bﬁﬁwgf& bREGPIHE s@_wfwﬁﬁcaagérgmagu allQl td aaﬂla\aet%khaw%qéss and

di scri m nator rice, or uniformpri ctions for ti-unit auctions,

conbi néérﬁ;sutétlonx@r.ﬁﬂeﬁav@fs.nw@ﬁe%eRma%ﬁ&nhméﬁﬁqawe Eé’sﬁer t@taaemateowmaaaéoor i al

aucti ons, a ‘general conplex trading format” to be defined later.

Consi s{,aRé cartmgt.otnbmvswe@ @itk coMIBRbidS Bf thé feUrthQatdBryithadtindeeé 8pried infpaber
standard features such as reserve prices on part or all of the candidate

auct i OgoriditieRs -

[00139] Finally, note again, that all aspects of the invention described in the simple setting are
included in the richer setting. Moreover, any of the auction mechanism features and bid features
can be combined. Thus, in particular, bidders may submit multiple complex bids (which may

each have multiple complex conditions), and where a complex bid will refer to a bid that
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Note that the auctioneer may also need to specify tie-breaking rules, for
exanpl e, bg speci fying that price-setting bids in a uniformprice auction
may be pr¥Or4tidy423 %A much | ess conmon al ternative may b@CFﬂJSg‘Hl@W“F‘br tinme
priority anmong bids of the sanme price, such that earlier submtted bids
woul d be filled first. Yet another alternative nmay be to give priority to
bi ds that do not include a constraint, such as a m ninum size, or specific
conplex constraints). In particular, the tie-braking rules are al so neant
t 0 i ncindiddes atllesst ase tanpiavcdnditioh boigraaintioge mosaharobnectorgéxgpnpitioges (f or
exanpl e, when nore than one price is consistent with a given allocation in
a doubWwel asiary mumiieh af candifjons thet exist irethe prigrarprBidderd mapelsappbmiebids thadl | units
bought or sold). [00182] Mreover, the choice of the clearing nethod may

i ncl udiecloteesy siupseirof abj-ecmpler codnditons dascribbeinrtbis ehaitert (nveaoibg det abeldeunct i on
is to choose the auction allocations and transfers to be executed, in case
t he cl @ay hage arpedasd bishibattis eoutadbaiding hes biber sading:inspitedeonditionspné singledi dat e
all ocation and transfers for the auction. Note that the term objective

f unct i a¥rtigp isthe gresentdRvestien Mpy bertdyas; D, atirastonedndivigual rerndeé gy nanaic
function allowing to automate the choice, but rather refers to criteria
that t AClign 63S Bemieredupineicetnd piibe simplesrid®ng anongst sai d candi dat e

al l ocation and transfers. Possible criteria may include, auctioneer
revenues fromthe auction, auctioneer costs fromthe auction, gains from
trade, trade vol une, or other vari abl es, such as equity or dIS ersion in an
auct i ol014Mi OR "ﬁ@y”l?é?heﬁﬁtaﬁﬁ%‘ﬁh'ﬁh‘ kind o the icamplex pids dgscsined iner ion result).
An auctloneer may choose to nmaxim ze any one of these criteria, or any

conmbi nBRAIGFHCRIRRYRA F§mitisdapnd 1haME it \UWE’B F*I?rFOB‘P'%bédscWGY 'ééhe +PMBPIeN | ue
function n ver ti and/ or  the auctioneer u sel ect
e e fonaats S pasged s deriRe Pedalion feofiec BB agqra ey e P 356

e winners will be

d bl head .0
Setv'efﬁ?%iaﬂ'tgﬁgﬁu&wﬁ|a§1%%§@|fwa%3% ot B e R e spevlh ot | ve

functi trate the inplications of the choice of objective
functi ngwﬁthgh-%{)c g???r%détloﬁ? ?%'823 'Sh'A¥eScl ear | ng process, consider the sinple
exanpl e of a bond issuer who decides to sell a total notional of either
I'billion or 2 billion, and allows bidders to subnmit bids that include

Con! BRIt ot BERS ol U6 RN TBbe
and WOHJegerh’ v‘é’ht’idn‘rﬁ'%/ t&%ap%?\&%%p @tﬁlc ﬁdBﬁvaté &5{&' dogd%'ﬁfflﬁtrpott% ﬁ? ued was 1

bi II|on up to otal "Issué Y he bond

' Ssu?r rgg&agké‘(ﬁ k& ETR), Néﬁbéseu{cﬁ:‘éﬁ@%?n?ﬁs“?:ﬁﬂ%év&rm %&ﬁaﬁ%””' formprice

auctlo en the' c earlng proc sinpl e e essentially

anmount &ﬁrﬁoﬁﬁgs\’dn@@ld Wo&v@ﬁ ecﬁlgﬂﬂlﬂgh?h@ érﬂ&ﬂbrpfllo%n@éécﬁr cﬂé@ﬁﬁs, r\%ﬂ%sfa@é; a

1billion notional isSued, "an 1 on notl on

consi d&fhh@%d\%ﬂlé(ngt QQ@C‘%UH IQ@née@aélrp%ﬁ‘?aﬁé@Ag‘ ﬁo&oaﬁhﬁ:bﬁﬁ?ﬂ/ 4nd oftlﬂa? gh&spective

i ssuance vol une) to choosi ng whi chever of the two auctlons had t he
hlghermh@ugama"u&gghe ore detail on the clearing nmethods of conpl ex
auctions is provided further below. [00184] In the richer setting, the
auctioneer has nore choice as to the clearing nethod chosen conpared to an
auctioneer running the auction in the sinple setting of chapter 1. For
exanpl @o14d)e auctioneer may choose to naximi ze a conbination of revenue and
some netric for price stability, rather than, say, maxim zing only
revenue. For an auctioneer running doubl e-auctions for a stock using a

uni form price auction, a natural netric of price stability could be

di fference between the | ast auction price for the stock and the possible
price in the current auction, or the realized volatility of the auction
prices over a specific tine interval leading up to the current auction,
once the possible current auction price is included. Generally, in sone
enbodi ments of the present invention, an auctioneer may chose objective
functions that include nmetrics formed with past auction results, and

nor eover, these objective functions may %hange over time (for exanple, an
auctioneer may include price stability ihto the objective function only
when volatility for the auction good, or for related assets is higher
around the tine of the auction).



[00185] In general, the clearing process of a trading nmechanism (that is, a
tradi ng nechanism which is not necessarily an auction nechanisn;, i nvol ves
taki ng i "9 28{09%B5val i d, outstanding orders and appl yi R§TAS211dA234AY net hod
to said set of orders. The clearing nmethod can be any nethod specified by

t he nechani sm desi gner (the designer has conplete control and may for
exanpl e, decide to disregard all orders submtted at uneven seconds, and
start an auction with the remaining set of bid, even if that evidently
woul d @ot43)e a wise trading format). If the trading format happens to be an
auction format, then the tradi ng nmechani sm bel ongs to subgroup of trading
mechani sns that are al so auction nechani sns. [00186] At this point, it is
useful to introduce a nunmber of non-auction trading mechani sns that are
used i Qpgttierii ce, and al so explain how conplex orders would | ook |ike for

t hese nechani sns. [00187] First, consider the tradi ng nechani smused by
nost exchanges, such as the NYSE. Using the terns introduced in the richer
setting, this nechanismincludes: a set of adm ssible bids/orders

(1 ncl uthiadigg IRutest(Otred érap, Cleaminget or ders, and usually a myriad of ot her order
types), rules for calculating the set of valid, outstanding orders (for
exanple, a stop order to sell may becone active, as soon as a stock price
drops below a certain limt), rules regarding intra- trading information
and trH0&44]nf ormation (orders in the book nmay be displayed in entirety, or
partly hidden, such as with reserve orders; trades are reported, in
accordance with SEC post-transparency requirenents). Moreover, the

mechani smincludes rules as to howto cross orders (that is, howto

gener aReles Asaidd Oteasiod on a set of valid, outstanding orders), and these
rules represent the trading format (including tie braking rules). [00188]
Enbodi nents of the present invention include augnenting tradi ng mechani sns
in the prior art, such as those used on exchanges and other Alternative

Tr adi nY084Mt ens in equities, and change/ augnent these mechani sns to becone
conpl ex tradi ng mechani sm by introduci ng conpl ex orders. As already
mentioned, there are a nyriad of possible conplex orders, many of which
could be used in a conplex trading nmechanism Belowis a very short |ist of
exanpl Eke eleagunipioesssoingedientsor t hree tradi ng nmechani sns. Al so note again,
that any of the nonetization options (such as differential rebates and
fees) discussed so far, also would apply in the context of trading. [00189]
In a tradi ng nechani smas used by exchanges, traders may be allowed to
subni t [00&#0]f ol | owi ng conpl ex order: an order that is hidden (not displayed
in the book), specifies a price, quantity, and maybe a m ni mum size, and a
conpl ex condition which states that (if execution of the order happened

wi thin_the NBBO), the order nay be natched only with orders that have been
subni t elegring Mptbgd: TheryANddiyptagfe execution of their order. O, traders
may include conplex conditions stating that they would |ike to buy or sell
a quantity only if the total quantity in the trade was above a specific
anount, or_above sone multiple of the quantity that they end up buying.
(For CEW$¢Bteness, note that any order that is displayed in the book, or
nore precisely any quantity displayed, would likely not be allowed to have
a conplex condition attached to it.) Another kind of conplex order could
specify a price and quantity to be traded, conditional on there having been
at | east some volunme of conplex orders submtted in the | ast few seconds,
whi ch @Brefnot i mredi ately cancel ed and had a price above a certain

t hr eshgPgEa"on

Simple Setting
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[ 00190] As anot her exanple, consider a mechani sm such as NYSE Mat chpoint.
In this case, orders submtted consist only of quantities that the traders
wi sh to bYP28H/Q&35. The orders are crossed/cl eared a nHFBES2H1/02347s
during the day, at a price determ ned on another venue (for exanple, by
choosing the average price over a randomy selected mnute of trading on
the NYSE in the hour preceding the cross). Since there is no way to bal ance
dermand and supply due to the fact that the price is determ ned el sewhere,
or der s[ope48] THe basidtirBeling loethedluctidnaibdea’g forialictione Irethe heesemttechhglbgy admsosel |
orders, all sell orders get filled, while the buy orders are pro-rated; if
t her e sBedaI® INethé eénsetthatthdaction Has 1©,belititiatsd, tits haew & Isecolietted, Hhes autise,
traders nay be worried that their order gets filled entirely exactly when
t hey wedsctohe cldaezdamarthe slelanoksilitschave aokee ¢amnunjcateddsck womthedidglets. f i | | ed
entirely precisely when there are nore sellers, suggesting that prices may
nove dBmhddiméhtsof therpresent tevlyndbogy everidimp mactenegrisystemn(t 0) the asiotirearsends
submitting a large quantity. A conplex bid in this context may include the
condi t duwinttahatictiothmessages todll paugiHajing biddefe wuerdheregmmunication metwerk (3@h sone
nunber, or at nost equal to some nunber. O, a conplex bid to buy up to
sone qUiamk i Thesermessages iy includsrformalion ehett thehaudtion mechanism.ispgciiqelitied be at
| east sone nultiple of the quantity that the trader ends up buying in the
cr oss. trading g (ARd Peltidethgicaadidate satnfdeme 81pd M@y pe gretioned AE SR pi pel i ne
tradi ng, that may send out intra-tradin% information, which is partly based
on t hePeyiodetugng waich fids mayheaspmittednthe find of adnaigsiblpibigis; bidding AeRAsHE) ander ch i s
geared toward the execution of large orders, invented a proprjetary block
price hasisaringaethogaieed fosoivetheaugtionaswall agany Pier ret‘ﬁ"aﬁbﬂf,oﬁgﬁmﬁhar es nmay
execute. This range of prices takes into account information about the set
of valid, outstanding orders in the system as well as "fundanental"

i nf Li he " it ity I f th
'szfVErm %ééggégq?&teaédae'nﬁtﬁ?Els%%“s&%%é#é'iaé%%E%s%nhﬁmraﬁﬁ@%%rﬂs@hroﬁ th ho'
£ s = ¥ A A SR O SR D "
otner PSS HET GBS o EE el ST Bt ol EBated T be BRHE AP gL s, 0 ®
gam n.gthgyo {iwgé\ﬁse %H:éf %@’rb?ds"@éforgltﬁeocl r%%?th%%%g Jﬂsté&@ﬁ'?%&@?%@x orders
of this klpn or conplex orders 1n genera 5 cannot be cancelle or at

| east S8 if EticﬁI da?ﬁa“a@é'ﬁztfs) ah§9d8ked t@ytﬂg Fﬁéot{,%ﬁ ﬁg&\;ﬁ‘%{ﬁ?{é) vhich RGNS HBY use

an enbodi ment of the curre i nvention eir ‘custonmers to

submi t,go %iicﬁ&, QInEEE Sny BEEARMAdSard RBrA&THE 5& R PLiaChiteRdiAY LB R WS the
trades and thén execute any unfilled custonmer orders sonewhere el se, or not
execut g,&ibg ({fospdes, but use the information derived fromthe trade result
to execute all or part of the custonmer orders sonewhere el se. [00193] Al so
note that if conplex orders were allowed on an exchange or other trading
platform algorithmc trading strategies that send out orders to said

venU_esP@m]d_Th@ammds@bésé rRESRsIRE Bidasts’ KAy EHdFostieds tScaldifatd\Bhd uifatd 0 use
the informati on gathered fromthe execution of those conplex orders.

Di scusgieqat validisutdtandlihdBidd/Be bamitsias the(Hah WAkh tHi9 s& i id@elntifedid Lip Bef or e
descri bing the clearing process, note that once the clearing nethod is
chosentheaindtion deslangis Same desigh erdiest, in tHicdnbdxn arsadimpla) likp icahdettiiy dfdsahatar i ng
the auction is fully defined. [00195] In short, solving any of the auctions
(or tradiimgligrecibelaichrs)chtdsat bidtd myy £ gsodapryptiextirhé that hahalteads padsetih t he
auctions in the sinple setting and the richer setting), and any of the nore
gener asorhe altbicey anemioeeningateedt (B aesighdromayf ahose tortpiosnoud thetdast s(ibvhittedh bidnfot isde
auctions, but also other nechanisns), amounts to executing the two steps
descr i ealidie conbindlisnevithiibe plegiousn sebroiftedkige oir thase, to thiew bol the widesf bid
descriptions are worded in terns of auctions, but are identical for conplex
t r adi nipahieadrtaiaseesflic in corignction With ergst efoutstantiingpidschani snms deri ved from
tradi ng nechani sns used in practice, such as on exchanges, may involve nuch
| ess conput ational burden than typical g&ctions, at each of the two steps).
[ 00196] The process of solving a conplex auction nmechani sminvol ves:



1. solving/clearing hypothetical auctions (using the auction format and the
tie braking rules that are part of the chosen clearing nethod) for

di ffer entWB38H/B#BS5st ates of the world, and 2. choosi ngP&THSIUIO2H0 5

hypot heti cal auction (using the objective function defined as part of the
chosen cl earing nethod), whose result is associated with an equilibriumin
the corresponding state of the world. [00197] In the foll ow ng, each of the
ternms described above will be defined. The concept of states of the world
comes from gane theory. Sonmeone who is |ooking into the future, may think
that there are two possible states of the world tonorrow. that it rains,
and t h@b130) THesuchon progia (48) tlesrsdid altioh attnaTpreteteiniined graeref cidmingmay wonder
what is hidden behind a door right now, and think that there are three

st at esugig thé eetwsd vl outsianding bide aridl the tleanry methbd dttees themesults (tadtich $100 are
hi dden and one in which $10,000 are hi dden. Mreover, the person may assign
sone pdllebationlant yrahsfereddhs)f artdmeaysdlsd desive faddiienahvimfdrohatidi @bi6afrom theé n an
auction, individual bidders may envision different states of the world for
t hi ngsauctian reshiesyardito didsosonkenavalialf bothef whidhimay therekpestoretién themdctipnct i on nmay
turn out to be oversubscribed or undersubscri bed because other bidders are
ei t herdaiahapei(4f)¢t@3t ed or not that interested, a specific bidder may end up
W nning or not wwnning a specific item the auctioneer nay decide to issue
a | ar g@p15l] Emeaproeessghialraningythe audiion dsdeasariledtim mereadetaihafdheendeidhe bl e

i ssuing-quantities that he had announced. [00198] In practice, bidders

deci di ¢r@pten afteeihe sepefiataiissibleilldsvhichraie egy ofihe Invaative aystianmysiem§adver t he
possi bl e states of the world and the |ikelihood of these states of the

wor | d kaen dereribefloFhis isidgse, brrausgithe chaipetsristipeofiheiadipissiblg bids dirggily@ectss t hat
a specific bid may turn out to have been unwise if a certain state of the
wor | d the elemanisa dhe gleasing drachapism bial geehtodempeeified by the Zuetionssr 'f AL’ Wappened
to be highly oversubscri bed may regret not having bid higher, but chose not
to do dedrithe ayrdionjgsarell s dheraerss ot Exaruting BRs'egringd bases opiti SReFieY s the price
(both in a uniformand a discrimnatory price auction), and he is noreover
at ri sKReHNIMRENGNBAer' s curse if the good auctioned of has common or

i nt erdependent values (that is, if each bidder's valuation for the good
depends at least in part on other bidders' valuation for the good). [00199]

I St SRR B9 A2 sl TR
i t in.a . i ly. if . his.frij i h
B X L Nt AL
eS| Bl 0L 5 5o R B Sch  Ea n Lhe

house 0€6S no hou next

a statistic capturing the level of oversubscription in the auction, formed by counting the volume
of losing bids above some reserve price), or derived information that involves more
sophisticated calculations based on the bids (such as for example a variable capturing the price
impact of the three largest winning orders in a multi-unit auction, which would require solving a
number of hypothetical auctions based on both winning and losing bids of the current auction;

note that this example is described in more detail in the examples section of the document).

[00153] The auction computer (40) sends back the pertinent information to the auctioneer and

the bidders, which may be different for all or some of the users, and include any subset of the
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[ 00200] A bidder in a bond auction may submt a conplex bid with a
condition on the nunber n of bids above a specific price whi ch woul d be
a conpl exWRi2811¥4B4t egory three), and the associ at ed relpgg 014{02444% of the
world would be: "there are nore than n bids above price p", and "there are
n or |ess bids above price p". [00201] O, a bidder in a nulti-unit auction
may care about the total quantity traded, because he knows that a bid for a
given quantity and price will likely have |l ess price inpact, the larger the
tot al igfoanktidnyin (45a8)emdi(48-6)5(106)t Note that s(ree shillaiforneatiomynayaaty Wydbidded tmer e
aggressively, conditional on a higher total trade quantity). Simlarly,

bi dder sudtioneser lrcay dorasxatnplerdecidy t« esrematicaié to Rdaer i oile hisallcwatidn endmartshass r bi d
on, the volune issued because said volunme may affects the liquidity of the
bond i ¢Xi,Thearddboadaage wanike bid(invatnulthumgjhauctiorol une i ssuances |i kely being
nore liquid). As a result, the auctioneer may all ow bidders to distinguish
three states of the world: one in which the total quantity traded is in
[0,9l], one in which it is in (ql,92], and one in which it higher than q2.
O, t hP0asH]t Notedlat tmenguctionees malidiave & oumben eicasaisiethesnpnetigatiopiof ther in [ gl
,q2] or in (q2,q3]. [00202] In the exanpl es above, it seens as if the

st at esausttion,teatig @b tp spechidngonsétaw teasiers te Bad Hamithebidders.dp be @asogiateto or
three. For the exanples involving total quantity, solving the auction may

i ndeedwiththelexecusion of tirflesnff g easp olxpesitiase theye eptipns Brmdessieqd i e Goptext way t o
be expl ained next. In auctions for dissimlar objects, Lhough or when the
i dent i ehthefichen getling heea)seienberiganis af e invention inghe Aehes Settingmay e yperde
refining the states of the world that have been "disti n%ui shed" inmplicitly
by t heUddHiEadindgnationms.1and tieneriipa feeg anprebatasi(frat Is dBARSIRY (rapF{Emst Enpl e above,
i nvol vi ng the house _next door. There are poIenti?Iky na%% allqcations in
whi ch SHEMPR ingactiGe fre teing RRTERIMNRE FFATESMEFYCIYNS MR YRMUM have to be
considered. As _a result, solving the auction may involve defining refined
statesp%?m?ﬁ@”ﬁﬁ?gd, each corresponding to one specific allocation in which
the friend wins the house next door. Thus, an group of refined states would
correspond to the "broader" state of the world described by the bidder as

" fri ' t h t. d " [.00203 f.i ni t.h f th
wor ' WETEcHie AR RS BN L s ok R S o B MRS BieBtP R om ¢
diff t I it . . [ j d

cond t 1Bh=BROUREL & P rhesBiftprir ol P BrEs PR R arb il e RERECE, 7 |
t hi . ' ld b dinf

it er SRS AESer ke okl SRECEM! 1 0 T PEr Srates of the
world in which the fist bidder's friend wins the house next door, and in
which Y does not wwn H. Simlarly, if bidders in an auction for dissimlar

goods i qakERAGD R SPREHV1EIE O] £ 28565 e ARoRAGR ol as,dror € than

5ite east er wns five itens or nore", there would be
two gr ; i f t he
wor | 4 BT e o e e B b B e o P b e e

di ffer godcrib&d s¥ant (groups of) states of the world can be very difficult
conputationally, so that choosing what conplex conditions to allow bidders
to express is an inportant part of the nechani smdesign. To reduce the
conputational difficulty, it may be advisable to allow bidders to submt

only ofR159Rl 8% &idhs i9HedAbEERrEINCH ohB @mdddiredt, Heforéaadid étorea. (Peleh as in
t he exanpl e above, by allowing to condition only on the total quantity

bei ng ERpedifert thd dideds Rt REraH HesnAaiNg Bty -apparaflanment alogver! iRiafotdersi gn
choi ce involves trading off what bidders may want, wth what is

conput gibediakhty thé@adre ardlora pxtefial @dttke frading diasecord a storddedsatiuron, al so
taking into account any effects on incentives and strategi c behavior of
bi dder souprdaionitretiie bradisg appdratusyizowitd andioraretlistlyons al so because they have
nore information about the itens than other bidders). Notice that this
design choice/ problemis very simlar to that arising in conbinatori al
auctions in the prior art, where all-or nothing bids increase the
conplexity for the auctioneer at the cl Qri ng stage (all-or-nothing bids
are bids that allow a bidder to specify, for exanple, that he wi shes to by
goods A, B, and C, but only if he wins themall together).



[ 00205] After having identified the relevant states of the world, the
aucti oneer proceeds to solve hypothetical auctions in the refined states of
t he wor | dVOGBHY# i onal |y, in some auction designs it FSTARSUIM2HEY sol ve
hypot heti cal auctions only for the groups of refined states of the world,
whi ch nmuch reduces the conputational problem (this point is explained in
nore detail below . [00206] The step of solving the hypothetical auction
involves first identifying, within the set of valid, outstanding auction
bi ds, [0bESS}eit 206, iidhe efvatin@he tradés ste gensratedasdd anthelbedess aidea béadindie wor | d.
For exanple, if a bidder in the auction above conditioned his bid on the
t ot al mectaisaquaatt ilh gndembgdimant] Biegpiders thkaretstomed &ti 204 vara lcdmparey wite theal i d i n
the states of the world in which total quantity is in fact in [0, ql].
Mor eovteadingangcHanigs K6t Hased cothE exnpacnglithe wadesareexesbied. biele for any state
of the world. Thus, in the previous exanple, a sinple bid containing a
quant i ¢nybaaiirdends trasies weagahetated v the executntoba clgaang methad 1éRiant ity traded.
[ 00207] Having identified the set of valid bids for the state of the world,
t he auctioneer proceeds to solve an auction based on said bids. The auction
is referred to as hypothetical to underline the fact that it is only one of
t he poli0@hi9] ait 308niarope gmbodioest, Fadesararenprigit n eneceneliodinesnb ibe adasase of t he
wor |l d. [00208] How the hypothetical auction is run on the correspondi ng set
of valiedontgddte at leagteiertadenli2t he specified auction format and tie-braking
rules that are part of the clearing nethod. Note that while solving a
hypot heti cal auction nay be conputationally hard, the nethods enpl oyed to
do so are standard in the prior art. EOQZOQ] In the foll owi ng, step, 1,
and stBp160}, At 210mnd @sideselibed hergin, epg empedimgntypanages An ANt AssoRdted ithi oneer
decides to sell some quantity of stock with a uniformprice auctjon format,
announibg erdernselented iy 8 reupsT pYentpconsisting ofe suRmrissifhof s HETS: 2ERF I Ons
between 1 and 2

bi dders to submit bids conditjonal on th uanfti iy bei n
mi |1 off tRéhardess: eancpliatior ahthe 054*?66@‘9%?'1'%%3%{?5%@.' P‘d}é@i‘gfg PeS ep 1, it

| d be_nec to i tify the set aof lid bids fo h of the stat
of e Ao LR focepbp Baeiets PURisSians erlitien S PeTRERaNid e auct) oneer

or gani SPRPIRHRAEH AL Ui SR, dhecer o6 or e i syorobdhs Bt St aprs 1 o1

ducti crpapsidrhe R oo B e Rorbdfh ebon aBbiearily . | g

associ at g.r | * i* (formally, the auctioneer is thus solving a
uni fortﬁ?cge i'sc%}sguec ?or?eggrra’teed\?ery possi bl e quantity in the interval, and

cal cul ating the associ ated auction revenue). For any quantity in said first
interval, let Q*, P1* be the one with the highest revenue (if there are

o1 ar BREGT AR R A e e URRE A g S i o 6ARATRRthant ARG 1
quant | Atyz1‘[§‘i‘m. Q%?’nb%gg{ng:ﬁﬁﬁ‘riﬁdoﬁlde%gh%éa E5eif, A CHdiON 81 2 Qleckdie bAEAhpGIANT I LY

being in I"i on, el ow I on. Ql* exists, it would

repr esr%?%rily?({‘f_r&ﬂ 4t l'ehQHnH 'ﬁ‘a?&* 112N ¢ &hBdEm8its & s¥iBétioH of 8 s%c}:tﬁl?e Bﬂieﬁlnlpgﬂ?‘nt ity

isin | ion, 2mllion] (and of course, Iin the state o he wor in

whi ch Eheccflida bl it e/ trddhft@batabuse oyl vy Rlimbel &Gkl lorteXsuch bE ButHaE firhigveer

woul d repeat the process for the second interval, with quantities in

[ 2m | | o0 fbice3dBrhrharRi3] toudHstréaty kéybddrdodery Nesn esletitibh biaianimpud cOdfol, e2*  (whi ch
may intuitively nmean

[00162] At 220, in one embodiment, information associated with the trades is stored. At 222,
in one embodiment, trade reporting instructions are received. Of note, in one embodiment, the

trade reporting instructions instruct the reporting module on where and what to report. In one
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that interest in the auction was relatively high). Note that for ease of
exposition, the auctioneer is being defined as the one executing the steps
here- in WPRH/®&3Sthis woul d be done by the aIgorlthn1Pﬁ§ﬂ@ﬁFﬂB?%@0the
clearing nmethod. [00212] In step 2, the auctioneer would use his objective
function (which is to maxi m ze revenue) to chose between any avail abl e
equilibria. In this, case, if equilibria associated with QL* and 02* exi st,
he woul d pick the one with the highest revenue. Note that allow ng bidders
to cosrbddiraentbthese reportihginsadibngimay bé tnpuf via ahinpuidexitelceugledwitmte hel p t he
auctioneer if the auction is undersubscribed anyway ( so that neither QL*
and QXtramingsdpparatus 100l yn Qe ermkodiment, thb dristroetionaay weaeceinedtfioontber t o t ake
advant age of the |level of oversubscription if the auction turned out to be
i n f acauctoreses aystem il e din(anther embodimentpibe dstructivne msy dergeeinedflioreah eplint i t y
to be sold ex-ante, of say, 1.5 or 2 mllion, he now can take advantage of
over sudiBenthan thepuelivteerrystem 19suing 2.3 million, for exanple). [002131

St eppi ng back, clearing an auction with conplex bids involves solving a
nunber of hypothetical auctions for specific states of the world. The
formats of each of these hypothetical auctions, though, wll nost often be
a st an@ted]f lﬂjrqmatenmri@tqnhgn a6 daseriad hereimytihe tr aginp 'F‘ﬁhhé?d i2AQ epsrates indtdar d

nmet hods for solving these auctions. [00214] The previous exanple is a very
si npl elep¥Eae sAindioba WyRRRIREUS®Al auctions to be solved for each state of the
wor |l d were standard uniform price auction, which are easy to solve. In many
applications of auctions of the prior art in practice, though, solving said
auction is difficult. For exanple, mninmmexecution size constraints on

bi ds (WRPPE#W comon) in a standard uniform price auction, turn said
auction into a conbinatorial uniformprice auction: bidders still have to

pay t hi80KH4l cle ase embedimsné dhe ayction Azfalasg regniNes thrdidiie AidsRad PFeReRgs Con
problemis a ackin 0 t hys belongs to a class of problens
shown $aeUste Rll‘-de\"&f‘)%ethé?gt &/&Yﬁﬁc{ﬂ%"@'&‘g’&%b Yie conplexity is to allow only for
m ni num execution sizes that are quoted in lots of, say, 1,000 shares.
Simlarly, determ ning winners in auctions for dissinilar goods especially

conbi nuBE REBrBEsEhe eurs thatd2 o ed%?el% Mﬁ%%es?’v‘gft%r?“'eianpl e
necessar | ude _so ﬁnd on

the- spaePpIds BB R ToRIa e GRERe: % ShaerOd R Ssalt b !
b1 de. (Tamn i PR BEPT Redrd SRR 28 shittfuod®. §8'vedbe %ﬂé%rm he
number (R)f fr%lwh%h ‘{f}]é Péﬂ&l d;%eﬂi/éd ?ropl' ‘?%%Et dﬁ%%ra%gPﬁzt )In oR%e%Eéélﬁqbﬁtt fh@g t he set

of auc 1on i tens degree of

f reedo&nﬂb&rﬁcéﬁ%g%ﬁ ?mﬁcxa@esvxéa amgng ARioWiok met&a&s vehﬂé %xﬁ%ﬂé&srt?é ALE

bi ndi ng or ex I'n un| rlce auctions to se gquantity,
aucti o miv(ﬁf 5/oR ATthe SROARRBLS Radiy Rfue Bhd/er MB@SE: BRI Mum quanti ty
was bi ndi ng, noﬂ? I ncl ud%ﬁg the %ﬁdaﬂg%d tg hlg%er revenue. This choice
was nade in part because it reduced the conputational burden of solving the
auction, and in part because otherw se, bidders had an incentive to bid

| ower mdﬁg|@[é§Q0tr@Hﬁﬁhld|yarﬁ\gﬂ i nclude a m ni num execution size, hoping to
be chosen over a potentially higher bid without a m ni nrum execution size

I(whI ch 003&6)] haweErollsWARE ARsS, afe RS HinikinaBBn bitiestOiulEdBaraREndistbMaNithahe t he next
ower 1 dS

present invention and to the be defined by the auction designer.
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[ 00215] As evident fromthe previous paragraph, allow ng bidders in the
previ ous exanple to include a mninmum size restriction in their con;PI ex

bi ds V\Dul‘ﬁoizgg‘l/‘?“@ﬁat t he hypothetical auctions to be s8CYAH2¢dOHE
conmbinatorial uniformprice auctions. As a result, clearing the overall
auction with conplex bids conditional on the quantity issued and conditions
on m ni nrum execution sizes would be correspondi ngly harder. Design choices
may have to be nade to guarantee tractability (rmuch |ike nay be necessary
for st poder)dBidakisofdpn dahtdl Bids @by ieh® dnBl afleLis bpedifiz)delag tithel drtagandnotiegs may

i ncl ude, as above, allowing mninmmsizes to be expressed only in lots of a
gi ven twh&eand[tiés2T6ibs may appig tadll ortsomediitis, map sargfovértteng) aed enaly depereidn on nay
be difficult to solve because they anobunt to solving a collection of

hy pot hidkiirhlidualibitlicothe catmboiatioragf tidsr ehdhjttddesoliarr or bath.sol ve. |t nay be
counter-intuitive to want to increase the level of difficulty of a
theoretical problemthat is already difficult to solve. The |evel of
difficulty of each of the individual hypothetical auctions (and thus of the
conpl ef0026R]t Bioidgrsumdyl antenpddrints ayd, infsemeLomial cases, igepdise bid's tigneguiotity oored of

t he nunber of bidders, the nunber and kind of conplex constraints that the
bi dder delaythe dimg pdiority Uy i specifiher randam tiwei athsf rudddereonalshe eutes regardiogear i ng
nmet hod chosen by the auctioneer. It is inportant to note, though, that an
auct i othedistsisghwitted s farthy @dudden ap siptd @ divendimsp aytheas, butdot watricledddini smin a
way that is nost appropriate for the specific application, while

guar anfeximyg en the nmpen af putstanding bwnﬁﬂ'@%'%lﬁmtiaéﬂy tq @uyzivan time inteevalol | owi ng,
a nunber of exanples of conplex auctions are described, in order to better
i |1 ust suphastaaaximgmandhe numbey o bigs that Srerkidsies may gend posbid withhha pye? ¢ he
case in which one good is sold and bhidders can submt bids conditional on

t her e 1Be Hersd! Vergayersthase winsHeay Rerdifiprert fonstiffreend bIFYR&S- PI, or there bei ng
at | east some nunber of bids in an interval [P2,P3]. In this case, the
auct i ol08E91nA8fad trRBsASrENSY FefirgmIents ginte that aydtiensdp Hieprgtent MEEeRUSPIIRAVE I i ed by
the prices and m ni num nunber of bids that, t&e bi dders specified in their

condi tf%‘?\%?'?qf%‘? °ere§ﬂ%'Eit? f'E aé‘f%’bd%fgn?h@‘%f‘g e SIPSF'#%?'H IReRtBO'st at e of the

LT B e Bl B S A T B R TS,
di f | id bi .not_ i t. t ai bi .in th

ot er vaibIE Bty p. qHinelifs of aRePR AR BRGR A g PURRE 1 PRl B BhEY BEHPF br um

| nst eq,

| UG o SRS TR B BAE A R B 2L v
the nughet, %ForR%ﬁ’%} @}eoﬁ’ﬂl‘éﬁ% Ieﬁitélf\’%\e%ag{i@r;aﬁﬂgbiﬁggrsk' nd of conplex bids in

this exanple are egor as these are conditions on
sinple statistics derived fromthe submtted bids. A simlar exanple in
this third conplex bid category would be conplex bids in a nmulti-unit
auctio t Lt - ! e I RO ' ' ' certain

i nt erv@lo,w@r-rg%@\%'tag&c%ﬁtlop @ﬁlﬁﬂﬂf%%@ggnf\gkae%% tgggglpgén@g}f ln&%ﬁ?d start with

a st at Bedh afidanal thd cGRedt ‘Bﬁ@?&lﬁuif)feﬂnétuﬁn BEFed6RT tAE Curréhit bﬂﬁ' {))r?ﬁf?{]n){é’ﬁon of the

average, run a hypothetical uniformoprice auction In eac ese states

of T Neak i sty bhGuttisR teGits, bPSnP&REr i%ﬁ]étioh.r#d#%}(&ﬁb! bhe ARHSASE gt an

8
exanpl e of the fourth category could be e case in which bids are

condi t §igfIéde iAMBrRatioATAbBtN rBaliz84 GH\afiy ek B dutTidHsithat EBndhliditin tHatiagtst h a sinpl e
case, consider a nmultiunit auction for sone security. The auctioneer

announﬁﬁﬁlté_shaﬁinﬂaﬁnéﬂohktdﬁﬁ that th!é'ref i@!irﬂérlé&tiiﬁﬁ s_fd@}’( I(Withohpdi%siing&m’@héﬂﬂ@é?é! ty Q
of a security, that the objective is to naxi mze revenue, and that bidders
are al isomie@st to buy or sell), or information about the likely range of prices that a bid of a given fixed

size may execute at (that is, what the likely winning price, if any, of the bid would be in a double-

auction). Moreover, at one, some, or all points in time, the auctioneer may decide which set of
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to condition bids on price inpact, nanely by specifying that the price

i npact L\B unit won (or on average over the units vvon% m&é be at nost L*
(where L*WPSOEYREFraction of a cent, specified by the BCAASYLVFH term L,
in reference to the Geek letter Ianbda i s used, because conditioning on
price inpact is simlar to conditioning on the depth of an auction, or on
liquidity (where the termliquidity is generally referred to as |anbda in
the context of trading or double auctions). After collecting all the bids

( conpl pidéesGratdrecsneEdisizh btrgdalictionmhassage (neanmgthat oot slnxdderswill ceczivesi der i ng
different states of the world, distinguished by the price inpact L that

Wi Nni ngaja tele swink inthacavetiorFoforraationsdt al tmed). t he worl d L**, the set of valid,
out standi ng bi ds woul d conprise any non-conpl ex bids, as well as all the
conplex bids that specify the price inpact to be at nost L*, with L*>L**
(that is, these are all the bidders who woul d accept a price inpact of up
to L* {om71]héi auctionkeofshe praskertt nvewtfoor the austnaemtepy exendsessimiceeventhe set af npact
L**). 1002201 Having identified the valid bids, these bids are then ordered
by pri aectioo items iseldtog boght,daduaray anlyranpofinpe & ¢andisiaterset ofitemsdo e bpeght ar whi ch
L<L**. The price inpact of a bid (in the state of the world L<L**), nore

pr eci seblg exthte (foriexamplepzyoncledingthgt infermatigprantinitial intea-gygtion HESAIAL nni ng bi d,
is now defined as: the difference between the price p that would cl ear t he
hypot heti cal auction for said state of the world, and the price p' that
woul d clear said auction if the unit was renoved fromthe set of winning

bi ds, {0d72h&egangingsnorietizatiag obihe anetion; hstavatiPrieatinaxigeridetorch@rg8et of wi nni ng
bids. Simlarly, if bidders state the price inpact condition for averages
over upatisipaliam fees or pharaeor pay diddetstforgagids Hiah thelyibdy oF selloMECTHikSISEFN3NI8F uni t s
for a given bidder (which may be only a portion of the total quantlty he

bi d on):har%traasmorz:f&p%amca?ré@ywsbqt%ﬂéph@fd?ﬁéh%ilfﬂqv%ﬁé% ‘b‘P Uﬁ?ﬂé Brice when the
wi nning bid is included and the price when the wi nnin S aced with
t he neﬁﬁt'@ﬂq*ﬁ"dh@@tcaf?ﬂpwfﬁhﬁrﬂgs ?’l‘\d reRatedelhg ftst categery © ﬁ'&?rgﬁs\ﬁrﬁ'l rﬁgat?%at
difference b In order to solve the tical ction for
each staéﬁt*@eéé”f‘?fé C\WBWQF rﬁPéf_es*ex'sfer’i'E'”é'ﬂﬁP”%ﬁété?rt@&t%“@@?'é@f W?(g'i portion of
the submtted bids w

h
2 o @Bt |o@emeaHmafebaxeﬁ/ﬁng%.v@gchﬁn@&dl?%frﬁaéﬁﬁ"& Ao i The Tt of
L<L** f d
condi t.ogci?r@aﬁf%ﬁﬂa%'w e SRl o L e°3Yé W%&%&?m BT e
last w ani unmfg&ﬁaie%ftgrb%ﬁ .90k d or %textegutg'ag%lﬁét%rde‘?ém ally if

t he goc%o ter epen vaI ues ures sot at the

good. RPRBUIR eV Be AR 58 hr'afle KUY "ﬁgﬁmtg N o
(such %eﬁ@oeh %sgc&'ldﬂ:%{e@gw Raflely Etﬁgﬁt%ﬁé%%glah yﬁalr!gééﬁeﬂateé"ﬁ\la{' ckiBowinag that they

will beTre Int t for on-the-run bills

later) , gngr}'a nr&hgyﬂﬁéb%qu cﬁér’g@‘ﬁlddgﬂ% erdli rlndjc‘!\@fegiuij&%f?net&d Hopekamgé, 4 he shape

of thaf rve see (tn ternms of quantity), as they are

buyi ng %E@P&vh& Yon Eﬁ'ﬁfes InSan fuchbrfiday péM‘rﬁor@ cfﬁi»? sRate & thabig BE sabraited indluded & a

conplex bid including a price inpact condition, sees further than a bidder

who subghdtsird RicH ab @miRimtBéeRitichliiet bit &/ corldition oﬁ@l@prfde@rﬂbé@t’ of thbBerdex.i ce
| npact captures what happens as the demand curve, starti ng with the first

| 0si ng gy GedfddRr mbi p@Ninbieafhd 6ndaed Inaiat pulameaamedorded slittingdintahteading t s won
(wi nning bid) by the bidder, and said demand curve intersects with the

verti cabniektnfor @karfplatif the BRIABENING hiceRaip quantitt ih tédalieit the wilréng quaaltity Wasxed,
quantity sold in the auction). That is, bidders are inherently prevented
from gamadecup fesn b eg@nlniberay siall siee nore i s by actual ly buying nore units.
The ability to see what the demand curve | ooks |like may all ow bidders to be
| ess concerned with the winner's curse. In essence, they are able to submt
bi ds that guarantee that they win nore quantity only if the market is deep.
[ 00222] The problem of determ ning the set of winning bids in each state of
the world L<L** is conbinatorial, as the auctioneer has to decide on the
best (highest revenue) way to choose Q v%nni ng units corresponding to sone
collection of winning bids (again, winnihg bids may only be a portion of
the quantity associated with the submtted bid), and then choose the
auction allocation and transfers associated with the state of the world in
whi ch the revenue is maxi m zed. [00223] Another way in which bidders can
condition on price inpact may be by including conditions stating that the
price inpact of a fixed quantity Q of units nmay not be nore than L*. In



this case, all winning bids would be able to "see" as far as Q down the
demand curve in the associated state of the world. This kind of price

i npact coMBiZPPIR4P¥ay be useful in cases where the aucti 8GEAS2WHANEE9 0 al | ow
bi dders to adjust their bids to the |evel of oversubscription of an
auction, for exanple (as opposed to the previous case, in which the conpl ex
bid all owed bidders to protect thenselves nore fromthe w nner's curse).

[ 00224] The conplex bids with conditions on price inpact can al so be part
of a dmehty fldiedsmiddirients)itiedsbtiprdet tals @lsaRhoodedd phyiisbateser thargé feet t he
exanpl es on price inpact above: in a double auction the buyers may include
condi t bfaiBirg tateydry, wHier ddpardt bn trandedring comditions @t theimertbé bidés exaedietli ons
stating that Ls<Ls*, where LD refers to the price inpact on the demand side
and LsChafjes snd/ar rebateq that &, pagpeatts, oraytvagy withpthé engthds tiferthag diushbid had
bought/sold. As a result, the states of the world that the auctioneer needs
t 0 conbéeten theer st obvdlid natstandiag bfds ubtiPtheyauttibs tieared ritistih eomething @diitider may t her e
as in the case of the auction above. Intuitively, the price inpact

condi t bealsle toestiaiateat dny yimesknawirigwken hehsubntittedieabid). §4hertegtedafind cur ve
starting with the last losing bid at the intersection with the supply

cur ve, determjhing payinents inpludé, diut anempt restsictedde mhabthetbidks piace is thpageuand

|ntersects the supply curve at a new point p'. And it allows sellers to
"see" Winaingteigsprasswhish dreensisopitye e@ﬁtlo@a"@@mm Agvaxithat is hasrd PREPORERIENg bi d
to sell, is shifted to the left y the anmpunt of the units won) and

i nt er sBE{he hiddersiorpstimate) oy BowMmug r'iﬁ‘&iﬂ'h’dh?u?'dﬁf b'dq*ﬁwowﬁ*%("rﬁaﬁwsd hpawt
captures the relative shapes of the denmand and t he sup ?urves ([,00225]
Condi t M9eh Hg Rioepr P@@ﬁpﬁtﬁa&e SRCRIIBY ERREIB oS R, Medip FIGS Hgted

h be benef f t |1 themto be |
25&2?%%&%%%%' a G n ﬂac?»ev@wq# BB MHER B he. auct i on
(or narkﬁ‘a@ |sI % Jé gatlcul onS|de thecseilnvvhiach ut!ons
are rufMRRATPRPE £ iRention, @ I8N 938” PESIA, 8"136( Y ARGY S si vel y

ct f that t f . th I
1 ¢ horesadr gy e ihEg! qad??fz%%q‘i by e?p@‘:% it e e sfuf B tonce °°

o ket fﬂﬂ‘?@égﬁ%‘oﬁ%&o&wtg B Pqevs&g%% st HerphaETp o ofﬁ%%@ BB Vo
2011/0 4 35PCT/. 2 :
reduce ?%’rﬁﬁﬂ% ﬁ\?zzioged g%‘gﬁ i\%lﬁh{;e;ﬂl t%P lo?iztf%%ﬂtgﬁa H@"’Qg XJ%E'P\L&h hgs to

child %r cgee Crﬁ'{ gl\n}22§ Rav&%/%g lthe (‘{Msg th{eeaﬁBﬁ&aeteFeg?Lﬁer]&saE%{{fegg'EWF&% an0| ume

traded"8n"ea radin gorithmns

(Vol ung, '\A%Dtr?éiiné‘fg)’ &l dggw @the St E)V erc | G4t &tioR obérsﬂ'l? , kgl une

proflles say, an 1n sto nd then work a er order to buy

(or selld s&%nlfﬁ&%‘ce :ﬂ rq%;%?ds% Y atds! 478 feds/ khed eTa&\ By 69"50!%8' |) nore

when trading volune 1s us price inpact lower). [00227] While

order  gidchfidrsner événsgmﬂne cldBHi fﬁhmateee&e@éuwl@es bcsnee{@ayomﬁ@@ THi$! the
sense that there is a significant interest to buy and , even if that

l'i qui dfléﬂbﬂitﬁ ma9taucwu fHelduetisheePiUARIhg BRRKSerRE bﬁa&t.bm@mge u@rmu@antroﬁomUbl e
auction with conplex bids conditioning on price inpact would allow bidders

not t OtrBdin %vél@n@&;r@ﬂ@@géﬁw fof &amp@ving first” and being front run:
instead, the bidders could bid a price and have control over the associated
price [most ThEbGBA dbigneiomaY cBsodd 1@.include any combination of the four categories of

charges and/or rebates described above.

Rules Around the Clearing

[00176] In some embodiments of the invention, the clearing step of the auction would involve
sending orders to other exchanges and/or other trading venues (such as Alternative Trading

Systems in equities). In particular, this would be necessary if routed bids (defined further below)
47



[00228] Next, it is inmportant to nention an alternative way to reproduce a
conpl ex auction: rather than allowi ng bidders to condition their bids on
the stat ¥OFPIHRWERor1 d, the state of the world coul d b&8CEASEMAN2H4A 0 t he
itemdefinition of an otherw se standard auction. For exanple, instead of
conplex bids on itemA, conditional on there being at |east 5 other bids,
the auctioneer could allow bids for the following two itens: "item A when
there are at least 5 bids for itemA" and "item A when there are | ess than
five badalbwsd. Thedediing Fogiahadtliyg auctibimay tHusfoaéanwile) hate tiderabld o a
multi-unit auction to condition their bid on the total trade quantity being
above sdycebehmiveiend Informatierharomsthe mutitbrdmgoolue = tHerBB®irderdérdp includle
different itens: "shares that are sold as part of a total quantity of
shar essaid vdlarnk iri the detabaseoof@ljd, antdtahding bils fariibe awtien.do bartiagamptiis mayf bex t ot al
gquantity of shares of less than 1 million". In these two exanple
auct i omsessdngincappticatioreweraoed ubtam mequirements-saeh as traderthipwbly ruerregdirg e t wo
different itens would be sold. Solving the auction would involve the sane
st eps toddingoveniua that phearstat ipdies outside obihe besiroid and qfientawesp upany Aeilableat es
that correspond to the states of the world as defined by the itens (nuch
| i ke ivpltrhe (aisigecthe denugd £p 1 thlpricef Inguebapaeex thesetiyRrogiREEcUWhavsitels
inplicitly partitioned the set of refined states of the world that were
r el evasand.ordgsaid buydeam gr sl to thgcesreriuerofigi AN bidsrPndhe yerstes Suirerly o58R9 on f or
each state of the world, using al] the bids for itens associated with said
each sthasebest ptigrs. Neteltept foRENe PHBCAPEIPEFIVEEISI IPduees 2 BT8P0t e of t he
world in which over 1 mllion share are sol d V\DL‘”g t hus Uﬁ?fe allé e bids
for th@xqcHiign ¥ 1eprders spatous Pythe Augtionsars aptTillgd orfilied ealy PRTHARY. of hot hares of
Imllion or above"). This way of designin onpl ex..auction. is |es
i nt ui t?’ﬁP@FteWW'E‘Fﬁ—ihg %tﬂ?nFﬁré“%‘(e@B? F'E)cfoisgﬁ° %'?e Fﬂ et nﬁ\?&ﬁ’{'% spseit é‘gy\’erﬁu%owar ds
allowing for ¢ | ex bids .instead of "c lex It " [40D2 Nex not e
RRR o s Y S DA SRR R ST e
auctions in different st f the : J Lidapit
ot orPge by & G hEhetee Inshul¥artty of B offHE efond el el #2
ei t her I r : i [ I LTk ' ction
may. Dol ple B odelit S AHeBirchon B het e el g MDA RSB VERRLT (0

uni for%géésﬁi?g?g@gic%%g iofrtHé‘atiJéi‘iloe state of the world in which the

quanti uctroneer (or nmechani sm designer), may al so decide

to runigh, uﬁ& itoo\nhér{]tto%wyga%% e JudfonRF indhe AHLr Qﬁ{ir‘éhm@ﬁtqﬁé% Minitr &

non- aucti o rading tormat in other states of the wor which woul d inply

o I ; ne | ( q
E oa; E:gﬁgpﬂ%g%' e mAPGHB %arerlléllggmed?&ﬁo@at kifid %é@bﬁ&a%mun?mona@arﬁppose

ex auction nec 00230] Finally 1t 1s usefu 0 put the

conpl ey, BGE b Qe QEHEHdingDreRHecoshditioh BADNGN te \RMfdd WIlSinfoRAkticvdeRted forh he
prior art. 'These auctions are run in a nunber of rounds, starting with the

i ni ti alhehRldGids MHe 8REbaYR dnd/dr iforhialigh exddenslis thhRMadchich. #dEéiamipld, She
termnated. In each round, there may be a set of current prices for the

items bGtiBRestPhd) doRMBUEIP Honitbiend &6k vilia dpa calthding BidseeatyMte thet he quantity
of a bond to be issued, may change over tinme). As the auction is run, the
auct i opgeting aeTadrcaidemtualy oleambhdiindandnt) tae bieativrderey # theaasliltirgueddey al | ows
the bidders to change their bids in every round. Bidders may submt bids
for thpacatiesnh spedifitdiolume bad/or idienlessitheankatilhe plsuendxogendusivariatig wes

reveal ed in past rounds, and they may al so submt bids that are to be

val i d atmbsttawreeain@muusat. OF e raayctiearani aicidrefiot adtorinoniné at leastisahininmumd and
termnates in the final round when an equilibriumis reached (that is, when
suppl ytradidg delumea i acheved and the diffeBmee befweeh ghedaustion' € clearingi piine ahtthehe pri or
art try to mtigate the sanme problens that the conplex bids in the first
and secleathgoriice bthe prevjous@uatiani ig at eostRaPeefiaapPent. Adieghpdively, anAUcHPNgE] ust hi s
bids in each round in a way to prevent a specific bidder fromwnning a
speci f may jatserpe able to exercise discretion about whether a trade should occur, conditional on a
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[00231] The conplex auctions in the present invention differ from dynamc
rounds in two ways: first, the informati on conmunicated to the bidders in
the round¥O3M %A Rani ¢ auctions will likely include i nPSTMHSRYISN2HANL i s
relevant to the state of the world that will be reveal ed once the auction
term nates. For exanple, bidders in an auction may find out over the course
of sone rounds that there is a | ot of conpetition and the auction is
oversubscribed. In contrast, any information that represents a valid

condi t ggnaitfoR beig GETTbEKaRiptk, FReCadctiordet wolld siké 1 rbanuany bstatet d weningtattif S not
comuni cated through intra-auction information. Intuitively, in dynamc
auct i ome,drd) idGheices framy engrauction i the nexttwasaatpeist t heir bids to what they find
out as the auction progresses. In contrast, bidders in conplex auctions
have t @osy8ICThe avdtiahedrBeyoiveaibudr dben fo didseynductiohi ingliesthasiosemnki ng.  Second,
even if a dynamic auction was run in a conpletely automated way, and as a
seal edehbedimemcts| Mddefsoll kablv exactig whay aliade eraythappdrangmay hetiknowiwdhen theany
round), the auction would remain, by construction, path dependent. That is,
t he dyiade nnaybadpeoor stwd happeh atalhe poi nt and end as soon as an equilibrium
is reached. In particular, the decision to end the dynam c auction is made
i N sonf01 79 nNote, thattihe processai calewlbting thetasgltiogblioghtitnamhsed nol atcheenisgioefi t hm
cannot "look into the future" and nake a deci sion about whether or not to
t er m nedlid cutsteraingthidsrtakes tived. if ar aeanidg praseseid stanted based an the valid, petstandifgit ur e
rounds after round n. [00232] Sonetines, the equilibriumfound in the
dynani bidaattimeth theoihelplocessiteaysratend hefil timg t£D Clowpl ikig nacrssayto specify Rewe i s
more than one equilibrium though, there is no guarantee that the

equi | i terhandiefiisrtiatieye suhsnitighiarhe tine intare [5tED); AaWBkas hawta hangleithen it i s
just the eqwllbrlumfound first (on the path that was started in the

i ni ti arancelatign thatpecut sripe émeamewaidand is afiget the Malid. AURaNdingBIge BuTente

identify the set of all q+1| l'ibria (w thout even havj q‘%éﬁ? consj der, .if they
coul d Bedrip iefieprng P&’Cﬁﬁ?t) Qﬁa%t'?i'jﬁ?éf??&s%‘iﬁ'fw@ﬁf‘e‘%ﬁﬂ'vt SABEECEAD hest

[ 00233 1edeabase, 381 1P CisrqRsh A D AT R TR PR e Seéfsaugﬁé%ﬁ‘ﬁsl o
t t he fact t bidd i Gl pat f
i f é?gﬁﬁw%@%&@ow adsgsetafs"a"r?%% ot e A o e Calatin S 054 Rl

over subscrii Crl mgncertalnty

t hat tﬂresusg f:lfagréngfpd?cegﬁ Ha@r‘a@ef 2 B?go%l:hég%?%%coqﬁp t%%q\(rl;%e h@f i el 3| df]: ng
For o1 At Bped ety © ot 1O Ases doa bl B ntt s B boricers "
al so b?&rﬂ%@eﬁl elaﬁ% té%l cIe%Wn%EPOcQésde)ﬂ sélﬂe %é I:%ﬁ@?%%% ﬂclggé ¥\?}Furh dll]@d1 rtion

essent Stet mon resdl hey my avor abl e,

hi C bnLi ol BNCES POIR lsiPoBissYRbPyiagRRAT Nty the bl dders face

al ong assocCl a exposure in turn may induce the

bi dder Otlg()]b;l'g? r}gllg\pmggggﬂfﬁgg Heqr%'ﬂgffon i{r(fm%ﬁélauél%h‘?o g’?\%gd' hey s%@eﬁéepe.c' ally

pronounce ommon val ues or 1 nteradepenaent val ues (|n

t hat aBPéd%ﬂ&‘r{s |§r Ht'&t lhfa'ﬂ'ngtﬂf atblaﬁt &Qg&ggggs saéndllﬁ%séudtlﬂn Pra&dagRs rﬁﬁf?at

ot her er s va UatIOHS ar and ers tear the wnner's CUFSE and

even NpE GeriQt hif tlr%&e NRWd e6HsRier Hﬁ‘ﬁ@étlbﬁ'ﬂ'mt ¥taftB@UL ik € IR thR aPfimb Be, gR0ds is
signifircant, so that the auction may suffer from|ower vol une.
clearing process of this auction starts, and is concluded at time t+D (when trades are also
executed). The database of valid, outstanding bids would then be updated (for example, by
merging any of the partially filled bids from the clearing that are still valid with the set of valid

bids submitted between time t and t+D), and serve as the starting set of valid, outstanding bids

for the next auction. Said next auction would be designed to start at t+D. Trade information for
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[ 00236] Even for goods of pure private val ues, though, the conpl ex bids may
be attractive, when either nore than one substl tute good is auctioned off,
or when aVO2HlIMNEB5of auctions is run (such as a number PSTUSAIP2HT%t i ons
for a stock) and liquidity in any given auction may vary (so that a |large
buyer may not know in which auction a |arge seller may be participating, or
bi ddi ng aggressively). In particular, the present auction systemwould
al l ow bidders to submt bids that are nore aggressive the nore liquid the
speci f the gl thatlstfted e d vy alsote publisHe et 585 andaddedl te dgudstory obfradasct i ons,
the nore liquid a specific auction was. In both cases, the conplex bids
woul d &vgitbbie ifdrisgidalekpauchiort degendral, gjitastan the nekiaductidreyoldiidveaddecessip ell
whenever the liquidity/depth of the auction was higher. For the case of the
sequenhigtodiés aptitinents:D (thircinclodes estoridschs invatdudtical isforradtiooyex@gearugerabiabler and
seller to "find" each other, and thus solve the sequential coordination

pr obl eimfopinaties irei setyof submittedibidsuanditosset of lid, ¢utstangdiigigjdsibl e to bid on | arge
guantities without having to fear significant price inpact). [00237] O her
t han sequential coordination problens, the conplex bids may al so help to
mtigate nore general coordination problens that arise in auctions, such in
t he exahpCleanng Mathofiri ends in a real estate auction who nmay want to buy
houses that are adjacent to each other. O, for exanple, a group of
conpan[0848HeThelclngringinethanisaifaiod egyplpaawation meghanigm mey bathat Bssaglated; o buy
together to develop it later. [00238] Next, as expl ai ned above, c|earing
the auwith amyofithe staBdasd auation formatsin thenryios AR URRILIINGITSIANSRRRINCPIAG ABIONS f

hypot heti cal auctions (which may in turn represent conbi natorial problens),
and t hieh indhisial grpds randrdiseriminaiaTy Bice. BF unifRen ﬁw%?nsf;fa'lma'uwlta%tmf‘%r whi ch
an equilibriumexists based on the submtted bids. In the context of gane

t heor y Sorphinatofia! yeweis ghHiose f%qnetswaksﬁtspff% ﬂaertq?@bg@forl@f ayghans, PG gEARY br| a
f dt b t th
equi | .gganr?@egtg%ﬁs fitudt P8 Fofhes TS Lopunient uinife Bissed fveni i 'géﬁeqﬁiz{)? v
ltipl dth
(Té& Irglfi‘g@' k?}P' %l?nc{éféfte@f#mrf‘ssuc%éﬁg‘?fgg’sepﬂ%g?fe?rbrl’qsrhéS o E‘ have no way

of coordl natl ng which equilibriumto choose (that is, they have no way of
sel ect PYGOAHEDFui | | bri un) and may end up in an equilibrium unf avorabl e to

i t houbeRBRMERTE ek Ml el reeiag SRt B BB ek 1R PRty HbeBihe™ 1
I's desgri Eﬁc% .Jteﬂl ro% nqg |f$ nﬂ?k@%cﬂ%ﬁ%eeﬁro rétre? e hidhll s%"f"n#dnb“ a_exi st

in the GO an auc Ion to’b hese multiple equilibria

may b eﬁl‘ie‘?hl ﬁ/‘é:ﬂﬁa@ b%sto tah&n/ PO kifnle RRkiGrit§ Aoy Bidk 3f e 4flelpRcd, REciF InaPédrigg Process.
submitted bids would be ﬂlled first. Yet another alternative may be to give priority to bids that do
not include a constraint, such as a minimum size, or specific complex constraints). In particular,
the tie-braking rules are also meant to include rules as to how to choose among a set of clearing
prices (for example, when more than one price is consistent with a given allocation in a double-
auction that requires one auction price to be applied to all units bought or sold).
[00182] Moreover, the choice of the clearing method may include choosing an objective
function. The role of the objective function is to choose the auction allocations and transfers to l
be executed, in case the clearing method and tie braking rules select more than one candidate

allocation and transfers for the auction. Note that the term objective function does not
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WO 2011/ 094235PCT/ US2011/ 022470 the auctioneer can in fact choose the nost
beneficial one (nore precisely, the nost beneficial equilibriumis chosen
by the obyV@H1{B4Binction specified in the clearing net REAUS2AOEST0 ¢ he

exi stence of, and choice over, nmultiple equilibria is precisely one of the
advant ages of the conplex bids in the current invention. [00240] Regarding
multiple equilibria in practice, consider the follow ng four exanples. The
first, maybe nost cl assical exanple is that of a bank run, which (in

si npl i fdcegsdrigrmean taatthére exisghbtheimatical functiseallbwingio altomate tee)chdidehbuta
exist. One equilibrium For fear that a distressed bank will collapse, all
cust onmtrer tafyrstocrtadicethtiftbe auctibnesr vwautd aoinsitibrein shomsintgi amgngsteaidentisate

col | apses. Another equilibrium custonmers of said bank generally believe

t hat tdllecatmnlanditiahsfesnBossitdeotritens mapindutd aubtioneer regerves fomrtberaudtiondi f fi cul t
position in sone tinme. [00241] The second exanple is that of nmultiple

equi | i ductianden codtefremhexdction, gginstiom teadei t&de voluneg; gnRthagvasiakles Buckiapr obl em
that has garnered attention fromregulators and academ cs in recent years.
G ven eguity ot diapession i asy ausheremhicth minhescartied withptatigtiapased onsthagretiopi ng)
consider two states of the world/equilibria: one in which nost or all banks
fail (lsediiulratriinresr Mmay chepsedemaximize auene o Hifsa §ritedn.£r @pnsembigatignt h each
others, and/or by virtue of holding simlar assets, whose prices are |likely
t o haveccgeting aaay Melee funciosy o bis ahpisa; Tthe abiedkmstioa may caangs PVeRtimei attEs sed
banks), and one in which all banks renmain solvent. Choosing equilibria, as
one woliE@UEtiPNEpIEMRY ‘Eanualy” selgetesongst t%"%ﬂ&'&ﬂaf%?ﬂd'?%feﬁt&fs- e?@ﬁe'fw
practice. Regulators instead waork towards buil ding canfidence and avoi di ng
Phe colcisaags Sy RUBH ARyt e RUELSh Xach AP AWMt ML on. [ 00242]

h hird [ hat. of i dl i I adi .' i kel | |
1o ot CHptErgacl e mopRtingae iasiasbrtng AucbRce vietfetitot, anet on 31 adi ng
| i di i it . be -and i.n- .1 o) b

b ovor clo DL fifstthe Bevaplealits o eihetee o aberiyd fuic bt o aliole Bty gRC21°
titi i that th id b d.to h | i i d t

Tham Lk g Breesa rorsiiis s Sindl SxattilP it B it Ohg BeflesiE stk ek, 1, L2

f | ities. t i i . f. 0 j o

o %aﬁggﬁo?gmeﬁ%ﬂg grgﬁ%ghgma%bwgﬂ%d&% tb Q&brh.gg.g? it ﬁél%&%c%ﬁ@ﬁ%gﬂééit n

e SO exi st an e ,

e 8 88 ) e o SR SRS SRRl bl el RS
concer gﬁ&'%s?e%&hatrg@arm QHSP 1604, 8 Bk BE wh @113{?39 taﬁftd ¥s Bdrfsnbr2 it hE kdtal

( l .
estimafe e correct price for the asset e price inpact of their

or der , ;g \ﬁéébﬂiaihioﬁ’,iag% é.%g?%.s%mﬁé fordibsli8d hd ¥ Bhitbn). HtBEPorlSder | es and nore

aggressive prices. | The problemin practice would then be how to

move f6t9@%ti9§‘f‘s 8 trdnid rdvBfuSMBRd AL BBYskd BUhidntRick BEctohidtfnat, T thar ket wi | |
be liqurd if bidders bid on larger quantities, but that in turnis only

L kel yolb&indaeeiss irf thiSBineé Sastf dsbhtll Smodnts Y sty tad im@Peidedblmfrm| n thi s
case, ?3. dé)dggpl?e aﬁcti onn:ﬂﬁ whi ch bi dg%rs are al |l owed trgﬂ?ncl ude bi ds

condi t hifaaduchidhst S 6Pk YBRioh haltRel isBuednaldsnel fbea ehified hatdngalr(@dikss woul d

i kely recover the equilibriumthat is consistent with the gridlock (that
i's, angbrifitetihg biily thesé Bideiitiat Bret valié bonditlonamon the repectas thsuarbiewollore), dviddo
quantities conditional on that |ow volune are also snmall), and the other
equi | i Endogimy iwnichBietlof theqwd dudtions Badihghhigher tevehws: dich irel deathat thei abssaring
conditional on larger total volune traded). Being able to choose the |iquid
equi | i ethods ovempidxeaustiensrie progisled furthgr bplovdl ock, may then ki ck start

tradi ng, inprove volunme, welfare for the participating bidders, as well as
i ncr eafi®184]i tethdristep settiyg, tooaqrtionzbr hes toee grodeasdt therclaaring metiodshasen

compared to an auctioneer running the auction in the simple setting of chapter 1. For example,

the auctioneer may choose to maximize a combination of revenue and some metric for price
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[00244] As a fourth exanple one could think of a bar, which may be full,
making it Br%gul ar and attracting nore people, and causi n% it to stay full.
O the baVOrRB/B&3fpstly enpty, making it unpopul ar, an&CRAS2HEAH i ng
anyone, thus staying nostly enpty. Once in one of the equilibria, the bar
wi |l stay popular, or unpopular for a while, and noving from one
equilibriumto the other (that is, selecting an equilibriunm) nay be
difficult. Simlarly, conpanies bidding for a slot at a industry fair my
be nor stawiiity) fati@r thansay, mbximiding anly fevehuei Bdraan, aucfiortebemunhing dkutilidratctians ot of

ot her conpanies will choose to go as well, so that the fair would be

popul afor alstdck uging tituniierin prive @uotizoh, a netored meie of picenstitality touwl be Hiffiehes t o
invest the time and human resources to be represented at the fair.

Or gani ketwsernfheflast rectioapries fanthe staeck ahil thee moseipleepticalircthe owsent sadtioh, orkimewi ng
that in WD 2011/ 094235PCT/ US2011/ 022470 practice, it is usually nuch

easi er reqtizesi vgratitity ofthe @ucticnepmices ovesa ssmifé: tonchigtendl |eeding uh & eguiredidy si gned
on. [00245] Finally, the auctioneer's discretion at the clearing stage over
t he seaudibnance therpassiblesutrenttpaicties) riicaisingludesivCisaeraly: incenme embesiinaenty gk i abl es
t hat depend on the auction results, such as revenue or the auction price in
a mul t therAresenhinyestian A austienger May chasedbiectve fingtinps thahinehide metrigh ismed and
that the set of auction itens sold is endogenous and may adj ust their bids
accor dWiiyPgstayctionresiitp (andNeereeyerdhesesobiastNg HECHENS E}aétcf‘?ﬁge&)’éf tipe, on ¢ ens
sold provides the auctioneer with an option that is sim I go bEIﬂgy abl e
to si nBXampieARAUgtianesr Banirriyes Pase Haritty B‘F%thPHbFﬁ@’ed\‘“%'P" aww en ¥R each
with a different set of act on jtens, and oosln t}u uctlonthat has
the belr thealghion 9qegy oLIFRIRY asspigds ?'9‘“%@“’&’” 7‘ngfp @maarl ng met hod
and onhfﬂa range for the total volﬁ ssue | ﬁuance

(5 RSB, %25 ?&aawg

:Ms]islugd vvo%%ld qg‘?gf?é?%jfﬂ:’@&:i%‘?ﬁ?S ni rice n_f ?rﬁ?]

quant | BYCR i TohBcpaaR atgen m&h%ﬂﬁﬁsmw F%iﬁo? 8T B pdond
%:Eéggﬁmw}%ﬁvhﬁﬁﬁwgme TP el Abter e e bR o ?Wt)b
taﬁgt;gfrs psvfier“é@wt‘ﬁ ﬁﬁ%m%ﬁd%% tﬁen@%' ?‘* Shoiisel E*%gmi"{%%n%% ¢
i ssued® ’gaf%&% q%@k@ d §Hg@€8%}%i ttJﬂng 25\{9%8':“%/3? ﬁgd)gﬁhgﬁtg%] ?igﬂg\étp choi ce

over e abinl del §H 0Ll fat Qﬁ&l&ﬂ Eldtn*aﬁ‘b £ R Ginch1R RPN MY

al | ow mito ter ad ust O Clrcu tances e cannot oresee ex-ante. For

exanpl g, m?tell%??gné DY dRHorPBrmAR! Bed ﬂ‘]ettn%&ﬁ!g%‘?ééﬁgﬁlgfﬁ%ef%g@to@uﬁ?r%hp bhan

expect ed of oversubscription by chooSing an issuance vol une towards

the upg é]m@ﬁ\@cmmér&qh’étad?g‘éiso%cﬂdﬂ@néﬂﬁ!mgﬂye better control over revenue
ral sed y choosing the optimal conbination of quantity issued and price.

! gﬂﬂ?? I A?@\%Cﬁmfﬂ.s%@mhowudned 4 hlmgbérhﬁ néws.yéﬁeﬁ trBlihg fhech@IIRs dgcause

Of ect on a secondary mar ket, he my choose a non-revenue

nexi m Zid\Bhed HTBRERE, SMPAEd ExpidimAéw QérﬁM&%r@!e@WchIU&plllééfbﬂhéélﬁ mar ket and
supports a target interest rate.

mechanisms.

[00187] First, consider the trading mechanism used by most exchanges, such as the NYSE.
Using the terms introduced in the richer setting, this mechanism includes: a set of admissible
bids/orders (including limit orders, market orders, and usually a myriad of other order types),
rules for calculating the set of valid, outstanding orders (for example, a stop order to sell may

become active, as soon as a stock price drops below a certain limit), rules regarding intra-
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[00247] The followi ng are further enbodi nents of the present technol ogy:

[ 00248] Referri n% to Figure 4, a nethod 400 for increasi ngll trade volune in
a tradi ngvA2eHMN*BM sai d met hod conprising: enabling 48STAR2H10P2HdR ng
mechanismto receive a conplex order; and utilizing 404 said conpl ex
order to generate a trade, wherein the utilization of said conplex order

I ncreases trading volunme associated with said trade conpared to trading

vol une associated with a trade not utilizing said conplex order. Referring
t o Fi gidingbinfoamatizinbemd t@0e irffarmatiort (oedess inghabiadki roay ecdispiayediim estivetyut | on
mechani sm said nethod conpri sing: enabl i ng 502 said auction

mec hanpastiy hiddere sedhvas withoeserse brletse tladeasmare teported, dupccotaste with§EGfposhegged
bids, routed bids, and trading-inspired bids; and utilizing 504 said
bi d t otrarepareaticreguiremerts) dvombvescthe imaeharish includes ailes asip dpwite ciopgorders
utilization of said bid increases the revenue associated wth said auction
al | ocatthabis, bowpagengrate tradrs hased an e sebyelid rutstapding orderguid thesedrlescat i on
generated w thout said bid. Referring to Figure 6, a method 600 for
enhancientgseeitea tiadingformatr(ngiudigg ﬁﬁ@?%fmgs’H‘FS)sal d met hod conpri sing:

[00188] Embodiments of the present invention include augmenting trading mechanisms in the
prior art, such as those used on exchanges and other Alternative Trading Systems in equities,
and change/augment these mechanisms to become complex trading mechanism by introducing
complex orders. As already mentioned, there are a myriad of possible complex orders, many of
which could be used in a complex trading mechanism. Below is a very short list of examples of
complex orders for three trading mechanisms. Also note again, that any of the monetization
options (such .as differential rebates and fees) discussed so far, also would apply in the context
of trading.

[00189] In a trading mechanism as used by exchanges, traders may be allowed to submit the
following complex order: an order that is hidden (not displayed in the book), specifies a price,
quantity, and maybe a minimum size, and a complex condition which states that (if execution of
the order happened within the NBBO), the order may be matched only with orders that have
been submitted at least 3min before the execution of their order. Or, traders may include
complex conditions stating that they would like to buy or sell a quantity only if the total quantity
in the trade was above a specific amount, or above some multiple of the quantity that they end
up buying. (For completeness, note that any order that is displayed in the book, or more
precisely any quantity displayed, would likely not be allowed to have a complex condition
attached to it.) Another kind of complex order could specify a price and quantity to be traded,
conditional on there having been at least some volume of complex orders submitted in the last

few seconds, which were not immediately canceled and had a price above a certain threshold.
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enabling 602 said trading nechanismto receive a conplex order; and
utilizing 604 said conplex order to generate a trade, wherein the

utilizati ¥R 2B/ Q43§ conpl ex order increases trading revEGd&S34dHEHA ed with

said trade conpared to trading revenue associated with a trade not
utilizing said conplex order. Referring to Figure 7, a nmethod 700 for

I ncreasing revenue of a trading nmechanism said nethod conpri sing:
enabling 702 said trading mechanismto determ ne a nonetary transfer based

on at [093a80] PBancthetexafple)tensifer aimdchasism 8lch & INESE IvRitdhgointilr thfsicage,and sai d
at least one order's role at the tine of a generation of a trade; and

uti | i zomgrs/bmitridctonsistanlytad qoemisieathat the tradele wiskitebay or s Theesrdérs ians

i ncreases the revenue associated with said trade conpared to the revenue

associ eoeskdvdldédnedia huabler afj éimes durirgy they day, at a pdéendpteneitemimnsanotbiet verwie (®ai d

enabling. Referring to Figure 8, a auction apparatus 800 conpri Ssing:
example, by choosing the average price over a randomly selected minute of trading on the
NYSE in the hour preceding the cross). Since there is no way to balance demand and supply
due to the fact that the price is determined elsewhere, orders need to be pro-rated at clearing: if
there are more buy than sell orders, all sell orders get filled, while the buy orders are pro-rated;
if there are more sell than buy orders, it is the reverse. In this case, traders may be worried that
their order gets filled entirely exactly when they were on the wrong side of the trade (a buy order
would get filled entirely precisely when there are more sellers, suggesting that prices may move
down). This concern may be even more significant for someone submitting a large quantity. A
complex bid in this context may include the condition that the ratio of supply and demand may
not be more than some number, or at most equal to some number. Or, a complex bid to buy up
to some quantity may include a condition that the total quantity traded be at least some multiple
of the gquantity that the trader ends up buying in the cross.
[00191] As yet another example, consider platforms such as pipeline trading, that may send
out intra-trading information, which is partly based on the orders that are currently in the .system.
Pipeline trading, which is geared toward the execution of large orders, invented a proprietary
block price range that specifies at what prices an order of 100,000 shares may execute. This
range of prices takes into account information about the set of valid, outstanding orders in the
system, as well as “fundamental” information about the stock, such as its volatility. A complex
order of the seventh category as introduced before, may then include a condition on the effect
that the order wouid have on said block price range. Note that the trader would not know

whether his order has not yet executed because the condition is not met, or because there is

simply not enough interest on the other side (no buy or sell order to match his order). In order to
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a bid receiver 802 configured for receiving bids fromat |east one bidder,
sai d bids cogflri sing at | east one pegged bid; a bid stora&e nodul e 804

conf i gur eMO28H/®8¢BFi ng said bids; an auct PSRN UFEHA02HEE 812
configured for generating auction allocations and transfers based on said
bi ds and an aucti on nechani sm at | east one of an exogenous

communi cati on nodul e 806 configured for comrunicating with a data feed and
an 808 intra-auction information nodul e configured for reporting and
gener apiengntigamirgrtyucidesnaicibosera iag alsb atvexys apecifa itteat bordslea naiemsaof thiskiod | on

al l ocations and transfers; and a reporting nodul e 810 configured for
r epor t {angorspler omiect in ganerbl) oaratol be canvdllddr fanatfieast sonkehanbermfseconds.gure 9, an
auct i on apparatus 900 conpri si ng: a bid receiver 902

conf i g[o0egR]f by otherceibodingenkd, dbahk may ase hreambodimentiuf thebsgurrestineention by
conprising at |east one routed bid;
allowing their customers to submit complex orders, generate trade results and either a) execute
the trades and then execute any unfilled customer orders somewhere else, or not execute the
trades, but use the information derived from the trade result to execute all or part of the
customer orders somewhere else.
[00193] Also note that if complex orders were allowed on an exchange or other trading
platform, algorithmic trading strategies that send out orders to said venues could be amended to

also send out complex orders, as well as to use the information gathered from the execution of

those complex orders.

Discussion of the Trading Mechanisms, Clearing Procedure

[00194] Before describing the clearing process, note that once the clearing method is chosen,
and all bids are collected, the mathematical problem of clearing the auction is fully defined.
[00195] In short, solving any of the auctions (or trading mechanisms) that allow for complex
bids (that is, both the auctions in the simple setting and the richer setting), and any of the more
general trading mechanisms that allow for complex orders (which include auctions, but also
other mechanisms), amounts to executing the two steps described below. Note that for ease of
exposition, the following descriptions are worded in terms of auctions, but are identical for
complex trading mechanisms (in fact, the complex trading mechanisms derived from trading
mechanisms used in practice, such as on exchanges, may involve much less computational
burden than typical auctions, at each of the two steps).

[00196] The process of solving a complex auction mechanism involves:
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a bid storage nodule 904 configured for storing said bids; an
auction generator 906 configured for generating auction allocations and
transf er SWB28EP?'&35sai d bi ds and an auction mechani sm FPCT/US201302%47%genous
comuni cati on nodul e 908 configured for communicating with at | east one of
a trading venue other than a tradi ng venue conprising said auction

appar at us; and a reporting nodul e 910 configured for reporting said
auction allocation and transfers. Referring to Figure 10, an auction

appar at ys sbiWHy/dlafipg hgdotstical auctions (using the audtiod foreaeanvtthe 16 beakognbiiegur ed f or
receiving bids fromat |east one bidder, said bids conprising at |east one
t radi ng- i nsatiareparbofdhe ehdsen cletingagethnd)dor differ@itDossibie istptased tHeoworklt end ng sai d

bi ds; an auction generator 1004 configured for generating
auct i on2aldhocsing aresuthntia hypatietieal suttmaddsingiths abjgclhiedgncling defined as tiad iof
mechani sm

the chosen clearing method), whose result is associated with an equilibrium in the

corresponding state of the world.

[00197] In the following, each of the terms described above will be defined. The concept of
states of the world comes from game theory. Someone who is looking into the future, may think
that there are two possible states of the world tomorrow: that it rains, and that it does not rain.
Alternatively, someone in a game show may wonder what is hidden behind a door right now,
and think that there are three states of the world: one in which nothing is hidden, one in which
$100 are hidden and one in which $10,000 are hidden. Moreover, the person may assign some
probability to each of the states of the world. Similarly, in an auction, individual bidders may
envision different states of the world for things that they does not know at the bidding stage: the
bond auction may turn out to be oversubscribed or undersubscribed because other bidders are
either very interested or not that interested, a specific bidder may end up winning or not winning
a specific item, the auctioneer may decide to issue a larger or smaller quantity of bonds in within
a range of possible issuing-quantities that he had announced.

[00198] In practice, bidders deciding on their optimal bidding strategy will make assumptions
over the possible states of the world and the likelihood of these states of the world and then
form bids. The difficulty the bidders face, though, is that a specific bid may turn out to have been
unwise if a certain state of the world is realized. A bidder who bids in a multi-unit auction that
happened to be highly oversubscribed may regret not having bid higher, but chose not to do so
in the first place because he knows that his bid affects the price (both in a uniform and a

discriminatory price auction), and he is moreover at risk of the winner’s curse if the good
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at | east one of an exogenous communication nmodul e 1006 configured for 76
comunicating with at | east one of a trading venue other than a trading

venue compPiZ81I4%8i d auction apparatus and a data feedPCAREF2HA/022470
i ntra-auction informati on nodul e 1008 configured for reporting and
generating intra-auction informati on based on said bids and said
all ocations and transfers; and a reporting nodul e 1010 configured for
reporting said auction allocation and transfers. Referring to Figure 11, a
t r adi nguAipped Gthas cdrhfion©p Misrdepangent values (that is, if eacle bidpéraxvatuatiar for theei ver
1102 configured for receiving at |east one order fromat |east one trader;
andgi ngocsdepeamatnmﬂlinq:aﬁMAbﬂwrbiddgmr eadudtion fa o gorgl).sai d at | east one
o ’ [00199] The complex bids of the present invention intuitively allow bidders to include conditions

that express what they care about. If a bidder would like to buy a house in a real estate auction

only if his friend wins the house next door, he could include that as a condition of category two.

The associated relevant states of the worlds would then be: “my friend wins the house next

door”, and “my friend does not win the house next door”.

[00200] A bidder in a bond auction may submit a complex bid with a condition on the number n

of bids above a specific price p (which would be a complex bid of category three), and the

associated relevant states of the world would be: “there are more than n bids above price p”,

and “there are n or less bids above price p”.

[00201] Or, a bidder in a multi-unit auction may care about the total quantity traded, because

he knows that a bid for a given quantity and price will likely have less price impact, the larger the

total quantity traded turns out to be (so that he may want to bid more aggressively, conditional

on a higher total trade quantity). Similarly, bidders in a bond auction may care about, and like to

condition their bid on, the volume issued because said volume may affects the liquidity of the

bond in the secondary market (with higher-volume issuances likely being more liquid). As a

result, the auctioneer may allow bidders to distinguish three states of the world: one in which the

total quantity traded is in [0,q1], one in which it is in (q1,92], and one in which it higher than q2.

Or, the auctioneer may state that the issuance volume will be either in [q1,92] or in (42,93].

[00202] In the examples above, it seems as if the states of the world to be considered by the

auctioneer are only two or three. For the examples involving total quantity, solving the auction

may indeed involve solving only two or three hypothetical auctions in a way to be explained

next. In auctions for dissimilar objects, though, or when the identity of the winning bidders

matter, solving the auction involves refining the states of the world that have been
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a trade generator 1106 configured for generating trades based on said at
| east one order and a tradi ng nechani sm an _accounting nodul e

1108 confVQIPEHP#F deternmining a monetary transfer bas®§TAR2HL/PHELt one
of a feature of said at |east one order being satisfied and said at |east

one order's role at a tinme of said generating trades; and a reporting
nodul e 1110 configured for reporting said trades. Exanple Conputer System
Envi ronnent [00249] Wth reference nowto Figure 3, portions of the
t echnoldixtiyigdistredt ingudicitigbyathe condifimsdal thefbiddens) adreplex kidsl dixneidanttie example
conput er - execut abl e instructions that reside, for exanple, in
conput avovegiadevhgthsthonseyeextrdebral fudre arecaptgdibliiyr manysaliecationd it whish theifriande 3
illustrates one exanple of a type of conputer that can be used to inplement
enmbodi wieatts neigtibolingihause) allcaf sdiet vissldohvave ¢é be bensisierssie As atressittnestidrg the[ 00250]
Figure 3 illustrates an exanple conputer system 300 used in accordance with
enbodi austios may invalve detningtefinestsiatep obire world, epch spirespadied|tar HgtsPs§iEs em 300 of
Figure 3 is an exanple only and that the present technol ogy can operate on
or wi t #llogationdambish ths frignd wias di havsapaxtaeos yhue 38 Iravel isrREY glaissmauldyur pose
net wor ked conputer systens, enbedded conEuter systens, routers, swtches,
ser ver cfesspensto thesdroagey state of the wedd descriped Rixthe Bidder apenydBeNdWins figct s,
stand al one conputer systens, and the |ike. As shown in Figure 3, conputer
syst erMBBE N6Kt4%%Hure 3 is wel | adapted to having peripheral conputer
readabl e nedia 302 such as, for exanple, a flo di sk, a conpact disc, and
t he |i 88203 upeinng theskates of the world at trﬁrepclearing state g@épecially importanmhen

bidders submit different complex conditions. For example, another bidder may include a

condition on whether a specific other bidder Y wins a specific house H. In this case, the refined

states of the world would be grouped in four different groups (one group, for example being the

group of states of the world in which the fist bidder's friend wins the house next door, and in

which Y does not win H). Similarly, if bidders in an auction for dissimilar goods were allowed to

specify a condition stating “no bidder wins more than 5 items” and “at least one bidder wins five

items or more”, there would be two groups of refined states of the world that match the states of

the world distinguished by the bidders.

[00204] The step of identifying the different relevant (groups of) states of the world can be very

difficult computationally, so that choosing what complex conditions to allow bidders to express is

an important part of the mechanism design. To reduce the computational difficulty, it may be

advisable to allow bidders to submit only one complex bid, or to restrict the admissible

conditions (such as in the example above, by allowing to condition only on the total quantity

being in one of 3 pre-determined intervals). Fundamentally, this design choice involves trading

off what bidders may want, with what is computationally doable and appropriate for the specific

allocation, also taking into account any effects on incentives and strategic behavior of bidders

(who may be specifying certain conditions also because they have more information about the

58



[00251] System 300 of Figure 3 includes an address/data bus 304 for

comuni cating information, and a processor 306A coupled to bus 304 for
processi NYOIZAHIPHEE| on and instructions. As depicted i n PETGRU182243Y st em
300 is also well suited to a nmulti-processor environment in which a
plurality of processors 306A, 306B, and 306C are present. Conversely,
system 300 is also well suited to having a single processor such as, for
exanpl e, processor 306A. Processors 306A, 306B, and 306C rmay be any of

var i ougerhy/{has otier biddere) Noticsthat this d8yigh emiGDfroblemds verg srdlestodibatarisinginage
features such as a conputer usable volatile nenory 308, e.g. random access
menor ycqritihdtoriat augtioasl irt the pter ar)Whérerallsir opthing biidsfinerezse the ceamplexity $ertiest | ons
for processors 706A, 706B, and 706C. [00252] System 300 al so i ncl udes
conput auctiosedvlabtheateaviog stage &llroemothing3ids, are bigls that atiovoa biddetmspgcify ROM) |,
coupled to bus 304 for storing static information and instructions for

pr oc esexampls At he 0B BS tabigBAIE B, BARRC prub gelif herwirg ibemmall3ompthes). a dat a
storage unit 312 (e.g., a magnetic or optical disk and disk drive) coupled
t o bus[0®206S]f sfterdtaying idgntifgcohersalévant statgs phibe modd, the guctigpearerceeds tl so
includes an optional al phanuneric input device 314 including al phanuneric
and f usaive ypoltelical auctigne ih the refined stetesfohtheavniduaPmputaiirpally frosama ausiomnd
command sel ections to processor 306A or processors 306A, 306B, and 306C.
Syst enflesiansal is gneyghite selue Rypoistica Fuetions ealy fordamenoups efdeined states il ed t o
bus 304 for communicating user input inforpmation and conmand selectlons to
pr oces¥8id. 3¢k rBychiediices dhs compyiptional peaslem his poHs explaipedindperesetalne
present enbodi nent al so i ncludes an optional display device 318 coupled to
bus 30Be'P¥) dlsplaylng information. [00253] Referring still to Figure 3,

| _di d 318 of Figure 3 d | d
cat hodldy zg«'gf?n%‘%tep oY seitag e Sppesgeia st eandre bl e e €6 ol o

Liér”ﬁi‘{di fafdly ageoth ??taé‘?%éﬁ‘f@aﬁﬁ”‘e: i e tﬁ%ﬁ"ﬁ%ﬁ{a%?%?e%}é%e?‘ﬁir t:’ ]
SZPZ‘é“nﬁsrfk il §5 bikeer @Sﬁéﬁﬁc‘% R s sop o Eﬁ?gﬁg ot S TSI BB o Sﬁei‘.yﬁe
or spebeisd Mgl gietdedtle ?“rﬁé?ﬂ%g?x%wtm Beordes o U B ar B G fg
mvenentn&%&%é@ ¥]egl %9(/? Cghfﬂdéjwn%?gﬂplg)t c&*dﬁ%h?&%ﬁw bldé'fotrgﬁ ?tta% o‘?l y, It

will cUrsor ca rect d a or activ Vi a
i t I
s ouen i WS, PA: AHIEisGio B die ¥l i bt cbhidithe £ Gy 8RR BEuIEBE

cursor r % ch as, for exanple, voice commands. System
300 al g%fdlnﬁﬁﬁ%egmgﬁbgf% devi ceégzo for coupling system 300 with external

enti ti G'ﬁo F-Igﬁﬁg‘méhfﬁled the 94 %f SR RHs TEhe s%{le%%’\lv% #elucforRefrodem for

enabl i W're W r el ess communi cati ons between system 300 and an

ext er nﬁ'ﬂocé@s“l@%ﬁlvé B Bu@n bgégd Jhoéald bifd, tT‘?lg ah@nontl@F‘eféngd% '3§h¥,pdﬁnéméﬁo detai | ed

di scussi on of e present technol ogy Is found bel ow. [0025 Referring
still budmir@Uh&rads thy@t is BHE oAk Bﬁfhe%fgﬁﬁél@ﬂﬁa%y%ruﬁtldiﬁ@s%cﬁieé Rith FEiRERR300.
Specifically, when present, an operating system 322, appllcatlons 324,
nodul egta@26f thagbridat a 328 are shown as typically residing in one or sone
conbi nation of conputer usable volatile nenory 308, e.g. random access

nMenor y [(oRe8)) HoRse Rothelit A hadtRn i uh oAtRe cdiisBYRiing dét of ValidBRIERFdathedlpy hat i n
sone enbodlnents operating system 322 may be stored in other |ocations

such amecsgearéﬁuwérkfoﬂﬁammddrm idlels IRt areshrt dtatie ¢lediring iethdd Mot thatg
system 322 may be accessed froma renote |location via, for exanple, a
coupl i whild soiimea hypottisticdl .auttibnansy eduvshutatiohallythaed, thieeraethbdd @nployggdagye f or
exanple, is stored as an application 324 or nodule 326 in nenory |ocations
W t hi nsdréel stdrdiaarid teeprior yrtar eas within data storage unit 312. The present
technol ogy nay be applied to one or nore elenents of described system 300.
For exanple, a nethod for identifying a device associated with a transfer
of content may be applied to operating system 322, applications 324,
nmodul es 326, and/or data 328. 59



[ 00256] The conputing system 300 is only one exanple of a suitable
conput i ngWenvi ronnent and i s not intended to suggest an¥ limtation as to
the scopeVOR20UER4%GF functionality of the present technoP&§&IS2NA02HEY shoul d
t he conputing environnent 300 be interpreted as havi ng any dependency or
requi renent relating to any one or conbination of conponents illustrated in
t he exanpl e conputing system 300. [00257] The present technol ogy nay be
described in the general context of conputer-executable instructions, such
as pr ogyoa09]MRatHE EslowlPg! $tep, e aRdistepl Dk deseERUSES verfsinpleadasy, in WhiRE M
nodul es i nclude routines, progranms, objects, conponents, data structures,
etc., hlidongside6itiss Pkl s6é dhantiBsdfStaek withaludiem privardutwdn farmaakshbanks dat a
types. The present technol ogy nay al so be practiced in distributed
conput thaghie Bigjettivenetotreaxvnize auttidkevenue, andrallonsiidddry to @batithiy caditisnahg
devices that are linked through a conmuni cations network. In a distributed
conput omtheequantitp beag betweeo d raad2moitich elsaresyr detwdencharet3 millidnathbrésocal and
renot e conputer-storage nedia including nenory-storage devices. [00258] All
st at enfoRs0]har stem1 riegould be nesessary bl identifathpaet o valichibid £ fob edchnef tliesstates bhe
invention as well as specific exanples thereof, are intended to enconpass
bot h sthewedridr iéxt andedahrof thedwa Istadepof dred eortds thehepictiarfeer wokdd réconsttucithei t i s
i ntended that such equival ents include both currently known equival ents
and eqdemandeures friew éeogeb df Valid bide (yudrganizing the bjdsdroym kibkgsbtet lowektweiteped t hat
performthe sane function, regardless of structure. The scope of the
pr esentoi gaghmpossible tatdl quentiy @,"sdldinnsay, thetfiesi intervalef Banilipmi2mdltion].dhe he
exenpl ary enbodi ments shown and descri bed herein. Rather, the scope and
spi ri t agdtiopesssevid thanidentifydhe iast winbing ibisp bhynd sricuaie thersgodatad FAYSNYER259] Al |
elements, parts and steps described herein are preferably included. It is
to be frider eHmdytheauginpessts thha selviag anpiRre, prise pration fer YERROSHE® be
repl aced b_x/iot her el enents, parts and steps or deleted altogether as wll

t

be obyAATMIB thereter/ak Rd palpuirtingth assopiated @eRligaseeenUe). For any quantity in said

first interval, let Q*, P+* be the one with the highest revenue (if there are ties, the auctioneer
may choose to brake ties by choosing the quantity that is largest). Note, though, that Q,* may
not exist, namely if the total quantity demanded aggregating all bids conditional on the total
quantity being in [1million, 2million] is below 1 million. If Q,* exists, it would represent an
equilibrium for the state of the world in which total quantity is in [1million, 2million] (and of
course, in the state of the world in which the quantity issued is exactly Q).

[00211] Next, the auctioneer would repeat the process for the second interval, with quantities
in [2million. 3million], and may find another equilibrium in Q,*, P,* (which may intuitively mean
that interest in the auction was relatively high). Note that for ease of exposition, the auctioneer is
being defined as the one executing the steps here- in practice, this would be done by the
algorithm implementing the clearing method.

[00212] In step 2, the auctioneer would use his objective function (which is to maximize
revenue) to chose between any available equilibria. In this, case, if equilibria associated with

Q,* and Q.,* exist, he would pick the one with the highest revenue. Note that allowing bidders to
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[ 00260] This witing has disclosed at |east the foll ow ng concepts. Concept
1. A tradi ng Zgglﬁ)ar at us conpri si ng: an order receiver confi ﬁured for
r

recei vi ngV ®4Bfom at | east one trader, said orders ESABPPYIIANEIA | east
one conpl ex order; an order storage nodule configured for storing said
orders; a trade generator configured for generating trades based on
said orders and a tradi ng nechanisnm and a reporting nodul e configured for
reporting said trades. Concept 2. The tradi ng apparatus of Concept 1,
f ur t heconditiop bidsiondhe total quartity in thizexampadess robhélp theradtidreer rthesgictign ian event
associated with said orders selected fromthe group consisting of:

undersubscribed anyway ( so that neither Q;* and Q,*exists, or only Q* exists), but may allow

an auctioneer to take advantage of the level of oversubscription if the auction turned out to be in

fact oversubscribed (that is, as opposed to choosing an fixed quantity to be sold ex-ante, of say,

1.5 or 2 million, he now can take advantage of oversubscription and end up issuing 2.3 million,

for example).

[00213] Stepping back, clearing an auction with complex bids involves solving a number of

hypothetical auctions for specific states of the world. The formats of each of these hypothetical

auctions, though, will most often be a standard format existing in the prior art, and thus involve

standard methods for solving these auctions.

[00214] The previous example is a very simple because the hypothetical auctions to be solved

for each state of the world were standard uniform price auction, which are easy to solve. In

many applications of auctions of the prior art in practice, though, solving said auction is difficult.

For example, minimum execution size constraints on bids (which are common) in a standard

uniform price auction, turn said auction into a combinatorial uniform price auction: bidders still

have to pay the price of the lowest winning bid, but the winner determination problem is a set-

packing problem and thus belongs to a class of problems shown to be NP hard. One way to

reduce the complexity is to allow only for minimum execution sizes that are quoted in lots of,

say, 1,000 shares. Similarly, determining winners in auctions for dissimilar goods, especially in

the presence of all-or-nothing bids, involve solving very difficult combinatorial problems. For

these combinatorial problems, it is for example necessary to include sophisticated tie-braking

rules, which may depend on the specific application. In order to render these auctions tractable

in practice, auction designers have chosen to reduce the set of admissible bids (for example, by

limiting biddable combinations, or restricting the number of all-or-nothing bids a bidder may

submit), or restricting the set of auction items that bidders can bid on to begin with. Some
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subm ssion of said orders; amendnent of said orders; cancelling of said
orders; generating a set of valid outstanding orders; confirmng a receipt

of said oVE2PE/O9$BI i shing of a portion of said orders; PRRAYSAHOZHE0
generated based on said orders. Concept 3. The tradi ng apparatus of Concept
1, further conprising: an intra-trade information nodul e configured
for reporting and generating intra-trade informati on based on at | east one
of said orders and said trades. Concept 4.The tradi ng apparatus of Concept
1, f urddyee ofdrgedomiatey:exists as to winat exdogeihduids wiwsecnnstsintarerbidiingefoconf i gur ed
for communicating with at | east one of an exogenous tradi ng venue and a
dat a f ehpls dn dnioro gacmaisctionsidisal)a fisetLauabtity nauctioreers have in theaastchosendi ng
venue conprising said tradi ng appar at us.

to reject bids whose minimum quantity was binding, even if including the bid lead to higher

revenue. This choice was made in part because it reduced the computational burden of solving

the auction, and in part because otherwise, bidders had an incentive to bid lower on a larger

quantity and include a minimum execution size, hoping to be chosen over a potentially higher

bid without a minimum execution size (which may have happened, depending on the volume

and prices of the next lower bids).

[00215] As evident from the previous paragraph, allowing bidders in the previous example to

include a minimum size restriction in their complex bids would imply that the hypothetical

auctions to be solved become combinatorial uniform price auctions. As a result, clearing the

overall auction with complex bids conditional on the quantity issued and conditions on minimum

execution sizes would be correspondingly harder. Design choices may have to be made to

guarantee tractability (much like may be necessary for standard uniform price combinatorial

auctions), and these choices may include, as above, allowing minimum sizes to be expressed

only in lots of a given size.

[00216] In general, the auctions of the present invention may be difficult to solve because they
amount to solving a collection of hypothetical auctions which may already be hard to solve. It
may be counter-intuitive to want to increase the level of difficulty of a theoretical problem that is
already difficult to solve. The level of difficulty of each of the individual hypothetical auctions
(and thus of the complex auction) will depend on the number of goods being auctioned off, the
number of bidders, the number and kind of complex constraints that the bidders can and do
submit, the interaction of these bids, and the clearing method chosen by the auctioneer. ltis

important to note, though, that an auction designer can choose the specifics complex auction
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Concept 5. The tradi ng apparatus of Concept 4, wherein said exogenous

communi cati on nodul e conpri ses: an order routing nodul e configured
for sendiW§2818#BPon of said orders to said exogenous PFAGISAYLO2HIE: and
an exogenous information accessor configured for accessing information from
at | east one of said exogenous tradi ng venue and said data feed. Concept

6. The tradi ng apparatus of Concept 1, further conprising: a trading

mechani sm st orage nodul e configured for storing said trading mechani sm
Concepinedhahidth infaAdkytgatdp pasedppsopribteGonthe ppediic appiratidn) while dudraatdéing

mechani sm storage nodule is configured to be accessible by said trade

gener afragtability of the complex auction.
[00217] In the following, a number of examples of complex auctions are described, in order to
better illustrate the two steps 1. and 2. described above.
[00218] Consider the case in which one good is sold and bidders can submit bids conditional
on there being at least some number of bids above a price P+, or there being at [east some
number of bids in an interval [P,,P3]. In this case, the auctioneer would have to run auctions for
the state of the world implied by the prices and minimum number of bids that the bidders
specified in their conditions. For a specific state of the world, for example the state of the world
in which the price is in [P4,P3] (which would imply that P,<P1<P; above) and the number of bids
is above n, the auctioneer may find that the corresponding set of valid bids does not in fact
contain n bids in the interval [P4,Ps). If so, this state would not constitute and equilibrium.
Instead, the auction process may find another equilibrium, associated with the state of the world
in which the price is in the interval [P4,P3] and the number of bids is above n’, where n'<n. The
kind of complex bids in this example are bids of the third category, as these are conditions on
simple statistics derived from the submitted bids. A similar example in this third complex bid
category would be complex bids in a multi-unit auction that conditions on the average winning
bid being in a certain interval, or above a cutoff. In this case, the auctioneer would start with a
state of the world corresponding to some average, or an interval of the average, run a
hypothetical uniform price auction in each of these states of the world and then select the best
equilibrium found.
[00219] Next, an example of the fourth category could be the case in which bids are conditional
on a variable, such as price impact. To start out with a simple case, consider a multiunit auction
for some security. The auctioneer announces that he will use a uniform price format to sell some

quantity Q of a security, that the objective is to maximize revenue, and that bidders are allowed
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Concept 8. The tradi ng apparatus of Concept 1, further conprising: a
sel ectabl e order input formconfigured for being selected by said at |east

one tradeWO28HA¥ESF 9. The tradi ng apparatus of Concept SCT{FEMA0R4L% d
sel ectabl e order input formis selected fromthe group of sel ectable order

I nput forns consisting of: a sentence specifier; a mathemati cal
condition specifier; a function specifier; a range specifier; and a trade
objective of said at | east one trader. Concept 10. The tradi ng apparatus of
Concepto cbnditiom bide pn picgaimipsctngemely by spkeifgitg thathe poceiinepacidnpérgunit anf(or
storing information associated with said trades.
on average over the units won) may be at most L* (where L* is some fraction of a cent, specified
by the bidder). The term L, in reference to the Greek letter lambda is .used, because
conditioning on price impact is similar fo conditioning on the depth of an auction, or on liquidity
(where the term liquidity is generally referred to as lambda in the context of trading or double
auctions). After collecting all the bids (complex and non complex bids), solving the auction
amounts to considering different states of the world, distinguished by the price impact L that
winning bids will have. For any state of the world L**, the set of valid, outstanding bids would
comprise any non-complex bids, as well as all the complex bids that specify the price impact to
be at most L*, with L*>L** (that is, these are all the bidders who would accept a price impact of
up to L* for their orders, and therefore also accept the smaller price impact L**).
[00220] Having identified the valid bids, these bids are then ordered by price to recreate the
demand curve for the state of the world in which L<L**. The price impact of a bid (in the state of
the world L<L**), more precisely, the price impact of any unit won that is part of a winning bid, is
now defined as: the difference between the price p that would clear the hypothetical auction for
said state of the world, and the price p’ that would clear said auction if the unit was removed
from the set of winning bids, and the highest losing bid was instead included in the set of
winning bids. Similarly, if bidders state the price impact condition for averages over units won,
the price impact of a winning bid of some number n of units for a given bidder (which may be
only a portion of the total quantity he bid on), would be calculated by taking the difference of the
price when the winning bid is included and the price when the winning bid is replaced with the
next n highest-priced units in the demand curve, and dividing that difference by n.
[00221] In order to solve the hypothetical auction for each state of the world L<L**, the

auctioneer has to select what portion of the submitted bids will be winning, and may, for

example, find that there is no collection of winning bids that is consistent with a price impact of
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Concept 11. The tradi ng apparatus of Concept 1, further conprising: an
I nstruction receiver configured for receiving trade reporti ngqi nstructions.

Concept 1O 2H&#B3di ng apparatus of Concept 1, wherei nPSE{U$ZQI14eR70
generator conprises: a conparator configured for conparing stored orders

with said trading nechanism and a trade executor configured for executing
sai d trades based on said conparing. Concept 13. The tradi ng apparatus of
Concept 1, wherein said trade generator conprises: a clearing nethod nodul e
conf i glsletifor all oftke avirtninggbids. tritativelyn ghatethd piiice ipactepndifieh capheed is#iti ng
apparatus of Concept 1, wherein said trading nechani smconprises: a
cl ear i siipperef thediem@od cepe td the righteof thealdstrvgnripganita il bis inférm@tior spmpdant teher ei n
said clearing nmethod conprises at |east one of the follow ng: a trading
f or mat bidders resgeciglydithe good/kassgethraon Vagues rog inkerdepegdetoplued Batutére se thatli ng
apparatus of Concept 15, wherein said trading format utilized by said
t r adi nipedjsiser avaluatioss depands ea whabyaluatienyetbenpiddsnshaveiferghe good. Moreover it

matters for bidders who plan to resell this good later (such as dealers bidding in a treasury bill

auction, well knowing that they will be reselling the bills in the secondary market for on-the-run

bills later). Conditioning on price impact allows bidders to “look” at the shape of that demand

curve, and “see” as far (in terms of quantity), as they are buying quantity: that is, a bidder who

bids on a larger quantity with a complex bid including a price impact condition, sees further than

a bidder who submits a bid for a smaller quantity. More specifically, the price impact captures

what happens as the demand curve, starting with the first losing bid at p, is shifted to the left by

an amount equal to the units won (winning bid) by the bidder, and said demand curve intersects

with the vertical line at Q at some new price p’ (with Q being the total, fixed, quantity sold in the

auction). That is, bidders are inherently prevented from gaming, as the only way to see more is

by actually buying more units. The ability to see what the demand curve looks like may allow

bidders to be less concerned with the winner's curse. In essence, they are able to submit bids

that guarantee that they win more quantity only if the market is deep.

[00222] The problem of determining the set of winning bids in each state of the world L<L** is

combinatorial, as the auctioneer has to decide on the best (highest revenue) way to choose Q

winning units corresponding to some collection of winning bids (again, winning bids may only be

a portion of the quantity associated with the submitted bid), and then choose the auction

allocation and transfers associated with the state of the world in which the revenue is

maximized.

[00223] Another way in which bidders can condition on price impact may be by including

conditions stating that the price impact of a fixed quantity Q of units may not be more than L*. in
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a first price auction format; a second price auction format; a first price
conbi natorial auction format; a second price conbinatorial auction format;
a di scri MVA2PB/Y4BFi ce auction format; a uniform price BGEUSEHUORHht: a
discrimnatory price conbinatorial auction format; a uniformprice

conbi natorial auction format; and a conbi natorial auction format. Concept
17. The tradi ng apparatus of Concept 15, wherein said trading format
utilized by said trading apparatus is selected fromthe group consisting
of : this casenalleainhiag giels ivoulitde; abte tor‘sal” ag far as @adowmthekdembndcures & theibmi t t ed
consi st only of quantities; NYSE Matchpoint; and platfornms that send out

i nt r a- bssodiategl staté of tmatwodd. THiwmkind of e irhpach es@ilioo mayrteasssfubnroaeeg wWheré n t he
system Concept 18. The tradi ng apparatus of Concept 15, wherein the

opt i m #etductiorekr waitsl ta aldi hidpepbioedust/heir hide ko/the leviebof owersilbisriptianaf anf an
effect of said generated trades on at |east one criterion, said criterion
sel ect audctiondier eXeeply @8 preesedite therpgewidus case, in whigh e eonmiax hikgliomed ;
auctioneer cost; gains fromtrade; trade volunme; maxim zing auctioneer

r evenubiddeigie piptectithepeelyesomoredrin feiwieness gBise)- t y. Concept 19. The tradi ng
apparatus of Concept 1, wherein said trading nechani smconprises: at | east
one tr {234 The eomplepbidawi conditipns ghdrice nthaaicamaises ra of a double auction

with uniform price format. Consider the first of the examples on price impact above: in a double
auction the buyers may include conditions stating that Lpo<L*, and the sellers may include
conditions stating that Ls<Ls*, where L refers to the price impact on the demand side and Ls
refers to the price impact on the supply side for each unit bought/sold. As a result, the states of
the world that the auctioneer needs to consider are combinations of Ly** and Ls**, and then
proceed from there as in the case of the auction above. Intuitively, the price impact conditions
now allow buyers to “see” what happens, as the demand curve starting with the last losing bid at
the intersection with the supply curve, is shifted to the left (by the amount of the units won) and
intersects the supply curve at a new point p’. And it allows sellers to “see” what happens as the
supply curve, starting with the last losing bid to sell, is shifted to the left (by the amount of the
units won) and intersects the demand curve at a new point p’. Thus, the price impact captures
the relative shapes of the demand and the supply curves.

[00225] Conditioning on price impact in double auctions, or in any trading mechanism, can be
beneficial for traders by allowing them to be less concerned with the winner’s curse and to trade
more whenever the auction (or market) is liquid. In particular, consider the case in which
auctions are run multiple times a day. Bidders may be concerned to bid aggressively in a given
auction for fear that the price impact of their bid may be large if the auction is not deep.

[00226] In practice, there is ample evidence that traders choose to adjust the quantity they

trade to the depth of the market. Traders choose to split larger orders into child orders, both
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Concept 20. The trading apparatus of Concept 19, wherein said at |east one
trading rule associated with said trading nmechanismis selected fromthe
group con¥PPHARLH: rul es regarding orders; rul 8§TUSHIAPHI
noneti zation; rules regarding a candidate set of itens; and rul es regarding
when to clear a trade. Concept 21. The trading apparatus of Concept 1,
wherein each of said at | east one conplex order conprises: at | east
one conpl ex condition and at | east one condition that is non-conpl ex
sel ect sgtods teairighsatfprras pnd oves tiste| asjtooéduce informatipe tgkage andrtbe pessitdity efout i ng
conditions; trade-inspired conditions; a m ninmum execution size; and a
bund| ebaiomfioritiram The Coiftcapers 22: theh tsntafladitmpspep & tie gsrrett ad®wuoiegftvoluimenher ei n
sai d trading apparatus operates in at |east one round of a dynam c auction.
Conceptradz@.onféaeh vermati Pgnapip feding strategicosusbs VIWARRBIgGodhms{4eldme Viighdedir e f or
Itens selected fromthe group consisting of:
Average Price), moreover calculate historical volume profiles for, say, an individual stock, and
then work a larger order to buy (or sell) that stock dynamically over time, trying to buy (or sell)
more when trading volume is higher (and thus price impact lower).
[00227] While order splitting is common, markets may be two-sided in many cases, in the
sense that there is a significant interest to buy and sell, even if that liquidity is not visible on
order books across trading venues. A double auction with complex bids conditioning on price
impact would allow bidders not to have to be concerned with “moving first” and being front run:
instead, the bidders could bid a price and have control over the associated price impact through
the complex bid.
[00228] Next, it is important to mention an alternative way to reproduce a complex auction:
rather than allowing bidders to condition their bids on the states of the world, the state of the
world could be entered into the item definition of an otherwise standard auction. For example,
instead of complex bids on item A, conditional on there being at least 5 other bids, the
auctioneer could allow bids for the following two items: “item A when there are at least 5 bids for
item A” and “item A when there are less than five bids for item A”. Similarly, rather than allowing
bidders in a multi-unit auction to condition their bid on the total trade quantity being above or
below 1 million shares, bidders could submit bids for two different items: “shares that are sold as
part of a total quantity of shares of 1million or above”, and “shares that are sold as part of a total
“quantity of shares of less than 1 million”. In these two example auctions, the auctioneer would
announce ex-ante that only one of the two different items would be sold. Solving the auction

would involve the same steps of solving hypothetical auctions for the groups of refined states

that correspond to the states of the world as defined by the items (much like in the standard

67



public sector bonds, private sector bonds; bills; notes; stocks; exchange
traded funds; derivatives; options; credit default swaps, variance swaps;

comodi t i WE;20PARSS oi | drilling rights; enission al | owkREESPREIS on
credits; real estate; online advertising spots; patents; spectrumlicenses;

airport landing spots; data capacity; other tangible goods; and other
i ntangi bl e goods. Concept 24. The trading apparatus of Concept 1, wherein
said tradi ng apparatus is configured for operation in a rich setting.
Conc e ptiefdfion Sha complelk agrtiappeese the bids iGpimityrartitionehibesehofsefingd statsrofr ecei ver
Is configured for receiving at | east one conplex order having a condition
sel ect the world that veregnetsvpnth fSpedfictlly i anrauctianegowpidd rgombypsthietigal gfiction for i tenms
bought; itenms sold; the auction allocation and transfers; statistics
der i veerchrstate bfthe word i usingead theabidetor items assecigtedenity; saidesach slass of b werld
calculation requires utilizing at |east sone information included in said
or der s(thd hypathetieal austignefer the stateipidBe werldingdiah ovgr ¢ illiophare agisgldayoulkast one
conpl ex order; and inpact on intra-trade information. Concept 26. The
t r adi njuappraslbtha Sidsiordamtep sheresifyéaes so14 as parbeiceiotdl guaNtiled’ shaee Bht i gur ed
for receiving said at |east one conplex order havigg,a condition on a
var i ablraillop#f abaystuTais WaY ObeANIENg MmO ISRty g whie H%W'%thﬁg of :
price inpact of an order; auction ge h: rket depth: liqujdity:
bver S uBREHRSNIGSHE INvapiion BoeEGrioraTes Blwina gl eqmPich Spsigieafiol Comilex
suppl yi-téjrgsr,rand- | nbal ance; stability; and nomentum

[00229] Next, note that a complex auction mechanism may involve solving different types of

auctions in different states of the world: for example, in a multiunit auction to sell a good, the

auctioneer may specify that he will issue either a small or a large quantity and that a

discriminatory price auction may be run in the state of the world in which the quantity is small,

and a uniform price auction be run in the state of the world in which the quantity is large. The

auctioneer (or mechanism designer), may also decide to run an auction in some states of the

world, and match orders with a non-auction trading format in other states of the world, which

would imply that the overall mechanism would be a complex trading mechanism, as opposed to

a complex auction mechanism.

[00230] Finally it is useful to put the complex auction format in context to dynamic auctions that

exist in the prior art. These auctions are run in a number of rounds, starting with the initial round,

and ending in the final round, when the auction is terminated. In each round, there may be a set

of current prices for the items to be sold (note that the items to be sold, for example, the quantity

of a bond to be issued, may change over time). As the auction is run, the auctioneer

communicates information back to the bidders, and usually allows the bidders to change their

bids in every round. Bidders may submit bids for the current round, wherein the bids are

dependent on information revealed in past rounds, and they may also submit bids that are to be
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Concept 27. A non-transitory conputer-readable storage medi um conpri sing
I nstructions stored thereon which, when executed by a corrgut er system
cause saiWOBWIIHPPF systemto performa trading method, PSA{G2HARMY met hod
conprising: receiving orders fromat |east one trader, wherein said
orders conprise at |east one conplex order; storing said orders; generating
trades based on said orders and a tradi ng nechanism and reporting said
trades. Concept 28. The trading nethod of Concept 27, further conprising:
managi vajidamfutwre ndunds.skhei sauctiah ivistantied i te ovtdbrosnd ehdierreidates imtha figal soyndof
events consisting of: subm ssion of said orders; anendnent of said
or der swhemmar eduiliriumrs cfacked (habisdwhen supplyearaitdenrand fareneqiatedp fSop of dhe
out standi ng orders; confirmation of a receipt of said orders; publication
of a pdyraminawtiossindheprite @8 try e thitigater thel same prpblemsdhatdheeproplexkifslindheler s.
Concept 29. The trading nmethod of Concept 27, further conprising:

first and second category try to mitigate. For example, bidder j could adjust his bids in each

round in a way to prevent a specific bidder from winning a specific item.

[00231] The complex auctions in the present invention differ from dynamic rounds in two ways:

first, the information communicated to the bidders in the rounds of a dynamic auctions will likely

include information that is relevant to the state of the world that will be revealed once the

auction terminates. For example, bidders in an auction may find out over the course of some

rounds that there is a lot of competition and the auction is oversubscribed. In contrast, any

information that represents a valid condition for a complex bid specifically has to be information

that is not communicated through intra-auction information. Intuitively, in dynamic auctions,

bidders have more options to adjust their bids to what they find out as the auction progresses. In

contrast, bidders in complex auctions have to specify what they would do if they did find out

something. Second, even if a dynamic auction was run in a completely automated way, and as

a sealed bid auction (not allowing any bidder to change their bid in any round), the auction

would remain, by construction, path dependent. That is, the dynamic auction starts at some

point and end as soon as an equilibrium is reached. In particular, the decision to end the

dynamic auction is made in some round n, which is currently being calculated, and the algorithm

cannot “look into the future” and make a decision about whether or not to terminate the auction

in said round n based on bids to be valid in future rounds after round n.

[00232] Sometimes, the equilibrium found in the dynamic auction would be the same that in a

complex auction. If there is more than one equilibrium, though, there is no guarantee that the

equilibrium found by the dynamic auction is the best equilibrium: it is just the equilibrium found

first (on the path that was started in the initial round). The complex auction, on the other hand,
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generating and reporting intra-trade information based on at |east one of
said orders and said trades. Concept 30. The tradi ng nethod of Concept 27,
further WRFPHEPHGS communi cating with at | east PERAISAN114%24¢% 0genous
trading venue and a data feed, said exogenous trading venue being one other
than a trading venue conprising said trading apparatus. Concept 31. The
trading nethod of Concept 30, wherein said communicating conprises: sending
a portion of said orders to said exogenous trading venue; and accessing
i nf or mebule first identifathel setisftall@qeiliofa @étholtteverdhavingste womesidandf tseyi apuldttea f eed.
Concept 32. The trading nmethod of Concept 27, further conprising: storing
sai d treachetgoynepdianf s dynaBGinawtion)3hd tidrechopselinadpestesauiitriun inGbe setpt 27,
further conprising:

Discussion of the Trading Mechanisms, Motivation

[00233] It is useful to point out the possible advantages of complex auctions. In practice, the

fact that bidders anticipate the existence of different possible states of the world, such as “the

auction is highly oversubscribed”, and “the auction is undersubscribed”, and the uncertainty that

this signifies for bidders, complicates the choice of optimal bidding strategies. As a resuilt,

complex bids may reduce this difficulty and allow for simpler bidding.

[00234] Complex bids generally may benefit bidders also because they allow the bidders to

differentiate between -and essentially exclude-, some auction results that they may find

unfavorable, which in turn reduces some of the ex-ante uncertainty the bidders face along with

the associated risk of exposure, which in turn may induce the bidders to bid with more

confidence.

[00235] Said benefit may be especially pronounced if the goods have common values or

interdependent values (in that a bidder’s valuation for the good depends at least in part on what

other bidder’s valuations are), and bidders fear the winner’s curse, and even more so if the

bidders’ uncertainty about the value of the goods is significant, so that the auction may suffer

from lower volume.

[00236] Even for goods of pure private values, though, the complex bids may be attractive,

when either more than one substitute good is auctioned off, or when a sequence of auctions is

run (such as a number of daily auctions for a stock) and liquidity in any given auction may vary

(so that a large buyer may not know in which auction a large seller may be participating, or

bidding aggressively). In particular, the present auction system would allow bidders to submit

bids that are more aggressive the more liquid the specific substitute good was, or, in the case of
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receiving a selection of a selectable order input by said at Ieast one
trader. Conceﬁ;téﬁ 34. The trading nethod of Concept 27, further nfr | Si ng:
storing iWPEPHAY#BA associated with said trades. Conceplpc§5lszeliﬂ@2 4%di ng
met hod of Concept 27, further conprising: receiving trade reporting
I nstructions. Concept 36. The trading nethod of Concept 27, wherein said
generating trades based on said orders and a tradi ng nechani sm conpri ses:
conparing stored orders with said tradi ng mechanism and executing said
t r adesa bepedcoof aatichsc thepaore liquid a Spedfepductah wishén both daseg, the tthiodlepbid€oncept
27, wherein said generating trades based on said orders and a trading
mec hanwsutd inoplicitly aldew bidders to guarantee that they buy/sell more whenever the liquidity/depth

of the auction was higher. For the case of the sequence of auctions, the complex bids would

also allow a large buyer and seller to “find” each other, and thus solve the sequential

coordination problem of deciding in which auction to bid (by being able to bid on large quantities

without having to fear significant price impact).

[00237] Other than sequential coordination problems, the complex bids may also help to

mitigate more general coordination problems that arise in auctions, such in the example of two

friends in a real estate auction who may want to buy houses that are adjacent to each other. Or,

for example, a group of companies deciding which technology patents to buy, or which mall to

buy together to develop it later.

[00238] Next, as explained above, clearing the auctions in the current inventions amounts to

solving a number of hypothetical auctions (which may in turn represent combinatorial problems),

and then choosing the result of one of the hypothetical auctions for which an equilibrium exists

based on the submitted bids. In the context of game theory, this process parallels identifying the

set of possible equilibria of a game, and then engaging in equilibrium selection, namely

choosing the equilibria associated with the most beneficial outcome. In game theory, multiple

equilibria exist for many games and this is usually not a desirable feature of the games,

because players in the game may have no way of coordinating which equilibrium to choose (that

is, they have no way of selecting an equilibrium) and may end up in an equilibrium unfavorable

to all of them.

[00239] In practice, multiple equilibria may exist and matter, without there being an obvious

way to selecting an equilibrium either (this is described in more detail below). Moreover, if

multiple equilibria exist in the context of an auction that is to be run, these multiple equilibria

may be reflected as the multiple equilibria found in the clearing process. Only that in this case,
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executing a clearing nmethod. Concept 38. The trading nethod of Concept 27,
wherein said re(gort Ing said trades conprises: reporting said trades to said
at | east WRSVHWQHIP. Concept 39. The trading method of EGACERI1B7247Wher ei n
sai d nmethod conprises operating in at |east one round of a dynam c auction.
Concept 40. The trading nmethod of Concept 27, wherein said nethod conprises
operating in a rich setting. Concept 41. A conputer-inplenmented nethod
conprising: receiving at |east one conplex order fromat |east one trader;
st or i nge 2attibnaér dadasfacteheosotielnsost bertficial aper(moee pragsely, dokemottdseefich sai d at
| east one conpl ex order and a tradi ng nmechani sm

equilibrium is chosen by the objective function specified in the clearing method). If so, the

existence of, and choice over, multiple equilibria is precisely one of the advantages of the

complex bids in the current invention.

[00240] Regarding multiple equilibria in practice, consider the following four examples. The

first, maybe most classical example is that of a bank run, which (in simplified terms) can be

thought of as a case in which two equilibria exist. One equilibrium: For fear that a distressed

bank will collapse, all customers try to take their money out at the same time, so the bank

collapses. Another equilibrium: customers of said bank generally believe that the bank will

remain solvent, and the bank recovers from its difficult position in some time.

[00241] The second example is that of multiple equilibria in the context of systemic risk in a

banking system, a problem that has garnered attention from regulators and academics in recent

years. Given a system of interconnected banks, one could (again, simplifying) consider two

states of the world/equilibria: one in which most or all banks fail (because banks are connected

through lending relationships with each others, and/or by virtue of holding similar assets, whose

prices are likely to have declined due to forced liquidations/fire sales by the distressed banks),

and one in which all banks remain solvent. Choosing equilibria, as one would in the clearing

process of an auction, is not possible in practice. Regulators instead work towards building

confidence and avoiding the collapse of any systemically important financial institution.

[00242] The third example, that of gridlock in trading, is likely most closely related to

applications of the auctions in the current invention. Trading volume and price discovery for a

security may be -and remain- low, because buyers and sellers refrain from submitting bids or

offers for large quantities given that the bids are bound to have large price impact due to the

lack of depth, and the bidders may not be sure about the correct price for large quantities to

begin with, due to the lack of price discovery. In this market, there may, though, also exist an
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and reporting said trades. Concept 42. The method of Concept 41, further
conprisin managi ng an event associated with said orders sel ected

froma gr‘ggﬁoﬂf09@?ént s consi sting of: submi ssi on P6T/USA1d/0834der s ;
anmendnent of said orders; cancellation of said orders; generation of a set
of valid outstanding orders; confirmation of a receipt of said orders;
publication of a portion of said orders; and a trade generated based on
said orders. Concept 43. The trading nmethod of Concept 41, further
conpr i &uilrium with liquidity, in which more volume is traded and price discovery is better, because,

conditional on a large total trade quantity, bidders would be less concerned about the winners

curse (being significantly off in their estimate of the correct price for the asset) and the price

impact of their order, and submit bids that specified relatively larger quantities and more

aggressive prices.

[00243] The problem in practice would then be how to move from one state of the

world/equilibrium to the other. The market will be liquid if bidders bid on larger quantities, but

that in turn is only likely to happen if markets are liquid- a chicken ad egg problem. In this case,

a double auction in which bidders are allowed to include bids conditional on the volume traded

may help: the clearing process would likely recover the equilibrium that is consistent with the

gridlock (that is, and equilibrium in which total volume is low, and individual bid quantities

conditional on that low volume are also small), and the other equilibrium in which liquidity is high

(with larger bid quantities conditional on larger total volume traded). Being able to choose the

liquid equilibrium over the one representing gridlock, may then kick start trading, improve

volume, welfare for the participating bidders, as well as increase price discovery, compared to

the pre-auction gridiock state.

[00244] As a fourth example one could think of a bar, which may be fulf, making it popular and

attracting more people, and causing it to stay full. Or the bar may be mostly empty, making it

unpopular, and not attracting anyone, thus staying mostly empty. Once in one of the equilibria,

the bar will stay popular, or unpopular for a while, and moving from one equilibrium to the other

(that is, selecting an equilibrium) may be difficult. Similarly, companies bidding for a slot at a

industry fair may be more willing to bid at all, or bid higher, if they think that a lot of other

companies will choose to go as well, so that the fair would be popular, likely attract more media

coverage and make it worthwhile to invest the time and human resources to be represented at

the fair. Organizers of fairs, or events may find complex auctions useful, knowing that in
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reporting and generating intra-trade information based on at |east one of
said orders and said trades. Concept 44. The tradi ng nethod of Concept 41,
further SRPPHLONGS communi cating with at | east oRETAS2YUPAH ng

venue, said trading venue being one other than a trading venue conprising
said tradi ng apparatus, and a data feed. Concept 45. The tradi ng net hod of
Concept 44, wherein said comuni cating conprises: sending a portion of said
orders to said trading venue; and accessing information fromat |east one
of sai pratticedit isqusveliyreucnshsiza tasigadrambeedient€oimen pomd 6thel tientsrhade aljeatyt hod of
Concept 41, further conprising: storing said trading nechanism Concept 47.
The trsignetgormet hod of Concept 41, further conprising: receiving a selection
of a selectable order input fromby said at | east one trader.

[00245] Finally, the auctioneer’s discretion at the clearing stage over the set of auction items to

be sold may allow better control over variables that depend on the auction results, such as

revenue or the auction price in a multiunit uniform price auction. Bidders in these auctions

understand that the set of auction items sold is endogenous and may adjust their bids

accordingly as a result. Nevertheless, having discretion over the items sold provides the

auctioneer with an option that is similar to being able to simultaneously run a number of

auctions in the prior art at once, each with a different set of auction items, and choosing the

auction that has the best result. For example, specifying a uniform price clearing method and

only a range for the total volume to be issued in a bond issuance, while allowing bidders to

condition their bids on the total quantity issued, would be similar to running a uniform price

auction for each quantity in the volume range and choosing the favorite auction (for example,

the auction whose respective quantity had the highest revenue). Or, specifying a uniform price

clearing method and a total of volume to be issued between two bonds A and B would be similar

to running simultaneous auctions for every combination of volumes for bonds A and B that

generate the targeted total volume, and choosing the favorite combination of volumes issued of

each A and B.

[00246] In other words, giving an auctioneer choice over the set of items sold or bought at the

completion of the auction may allow him to better adjust to circumstances he cannot foresee ex-

ante. For example, a bond issuer may be able to take advantage of a higher than expected level

of oversubscription by choosing an issuance volume towards the upper end of the range. Or, he

may have better control over revenue raised by choosing the optimal combination of quantity

issued and price. Or, if he is concerned about controlling the auction price, maybe because of
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Concept 48. The tradi ng nmethod of Concept 41, further conprising: storing
I nformati on associated with said trades. Concept 49. The tradi ng nethod of
Concept MO XWPMSP conprising: receiving trade reporti RETURUAIEH Ons.
Concept 50. The trading nmethod of Concept 41, wherein said generating
trades based on said orders and a tradi ng mechani sm conprises: conparing
stored orders with said tradi ng nechani sm and executing said trades based
on said conparing. Concept 51. The trading nethod of Concept 41, wherein
sai d gtheasfiactiang sacackdssy haget hermayaihdoss alpersrexgrbeamaximitinggsmaltehavantin

conprises: executing a clearing nethod.
that prevents over-supply in the market and supports a target interest rate.

[00247] The following are further embodiments of the present technology:
[00248] Referring to Figure 4, a method 400 for increasing trade volume in a trading
mechanism, said method comprising:

enabling 402 said trading mechanism to receive a complex order; and
utilizing 404 said complex order to generate a trade, wherein the utilization of said
complex order increases trading volume associated with said trade compared to trading volume

associated with a trade not utilizing said complex order.

Referring to Figure 5, a method 500 for increasing auction revenue in an auction mechanism,
said method comprising:

enabling 502 said auction mechanism to receive a bid selected from the group
consisting of: pegged bids, routed bids, and trading-inspired bids; and

utilizing 504 said bid to generate an auction allocation and transfers, wherein the
utilization of said bid increases the revenue associated with said auction allocation compared to

the revenue associated with an auction allocation generated without said bid.

Referring to Figure 6, a method 600 for enhancing revenue in a trading mechanism, said
method comprising:

enabling 602 said trading mechanism to receive a complex order; and

utilizing 604 said complex order to generate a trade, wherein the utilization of said
complex order increases trading revenue associated with said trade compared to trading

revenue associated with a trade not utilizing said complex order.

Referring to Figure 7, a method 700 for increasing revenue of a trading mechanism, said
method comprising:

enabling 702 said trading mechanism to determine a monetary transfer based on at least
one of a feature of at least one order being satisfied and said at least one order's role at the
time of a generation of a trade; and

utilizing 704 said order to generate a trade, wherein said enabling increases the revenue
associated with said trade compared to the revenue associated with a trade generated by a
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Concept 52. The tradi ng nmethod of Concept 41, wherein said nmethod conprises
operating in at | east one round of a dynam c auction. Concept 53. The

tradi ng N¥PREH/B#2380ncept 41, wherein said nethod conpr F§EVSHAN02H g in a
rich setting. Concept 54. A nethod for increasing trade volune in a trading
mechani sm said nethod cornprising: enabling said trading nechanismto
receive a conplex order; and utilizing said conplex order to
generate a trade, wherein the utilization of said conplex order increases

t r adi nggading oeehassowittadué saidvendblisgi d trade conpared to tradi ng vol une
associated with a trade not utilizing said conplex order. Concept 55. A

nmet hod for increasing auction revenue in an auction nechanism said nethod
conpr i Befeging to Figure 8, enalntiongppaiatys 80€ coroprisingchani smto receive a bid

fregglctngdl ‘;gglmr ;?g%%éﬂrgﬁg@fé&ﬁ&%d R re RRRAYESILH S at 1B LR bRLES saig@Nd
bids comprising at least one pegged bid;
a bid storage module 804 configured for storing said bids;
an auction generator 812 configured for generating auction allocations and
transfers based on said bids and an auction mechanism;
at least one of an exogenous communication module 806 configured for communicating
with a data feed and an 808 intra-auction information module configured for reporting and
generating intra-auction information based on said bids and said auction allocations and
transfers;
and a reporting module 810 configured for reporting said auction allocation and

transfers.

Referring to Figure 9, an auction apparatus 900 comprising:
a bid receiver 902 configured for receiving bids from at least one bidder, said
bids comprising at least one routed bid;
a bid storage module 904 configured for storing said bids;
an auction generator 906 configured for generating auction allocations and
transfers based on said bids and an auction mechanism;
an exogenous communication module 908 configured for communicating with at least
one of a trading venue other than a trading venue comprising said auction apparatus;
and a reporting module 910 configured for reporting said auction allocation and

transfers.

Referring to Figure 10, an auction apparatus 1000 comprising:

a bid receiver 1012 configured for receiving bids from at least one bidder, said
bids comprising at least one trading-inspired bid;

a bid storage module 1002 configured for storing said bids;

an auction generator 1004 configured for generating auction allocations and
transfers based on said bids and an auction mechanism;

at least one of an exogenous communication module 1006 configured for
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utilizing said bid to generate an auction allocation and transfers, wherein
the utilization of said bid increases the revenue associated with said

auction aVP3HPY$Sconpared to the revenue associ ated WPERURAIAMEH®N

al | ocation generated wi thout said bid. Concept 56. A method for enhancing
revenue in a trading mechanism said nethod conprising: enabling said
tradi ng nechanismto receive a conplex order; and utilizing said
conpl ex order to generate a trade, wherein the utilization of said conplex
order ¢onomedicatingwitadt legstrode@nd drading Oenuet atiserwhdnha sadin Yemae eoroprigirey sl t o

tradi ng revenue .asso t. [ i der.
concepteio SpTalR 0T e Bttt Pl Acbelimhaof eSS ERIRLR 6 2
met hodreporntipg asd peperating intra-guctibn lnftgmamrtbaseadn mgid hisislead issithallecatienseand ne a
nmonet ag.y. bl nsfer based on at |east one of a feature of at |east one order
bei ng {A<Tied and said at |east one order's role at the tine of a
gener at i on ajfdaareporad@moanld 1010 configured forfepgrtisaisdd gpefion alecajemardit e a trade,
wher ei p cf% g enabling increases the revenue associated with said trade
conpared to the revenue associated with a trade generated by a trading
nmechani smw thout said enabling. Concept 58. An auction apparatus

conpr i Re@ffing to Fi ure 11, atradm%aBbé’raquQ%O’é‘dm&%ﬂ'fg* gured for recel vi ng bids from
i

at | east oné bhi sai d ds conpri si 3 | east one apegrg bi d;
a complex order receiver 1102 configured for receiving at least one order from at

least one trader,;

an order storage module 1104 configured for storing said at least one brder;

a trade generator 1106 configured for generating trades based on said at least
one order and a trading mechanism;

an accounting module 1108 configured for determining a monetary transfer
based on at least one of a feature of said at least one order being satisfied and said at least one
order's role at a time of said generating trades; and

a reporting module 1110 configured for reporting said trades.

Example Computer System Environment

[00249] With reference now to Figure 3, portions of the technology for trading are composed of
computer-readable and computer-executable instructions that reside, for example, in computer-
readable storage media of a computer system. That is, Figure 3 illustrates one example of a
type of computer that can be used to implement embodiments, which are discussed below, of

the present technology.

[00250] Figure 3 illustrates an example computer system 300 used in accordance with
embodiments of the present technology. It is appreciated that system 300 of Figure 3 is an
eXampIe only and that the present technology can operate on or within a number of different
computer systems including general purpose networked computer systems, embedded

computer systems, routers, switches, server devices, user devices, various intermediate
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a bid storage nodule configured for storing said bids; an
auction generator configured for generating auction allocations and
transf er SVB28BP'¢¥5sai d bi ds and an auction mechani sm PCT/US2013{0234d% 5t one
of an exogenous conmuni cation nodul e configured for comrunicating with a
data feed and an intra-auction information nodule configured for reporting
and generating intra-auction information based on said bids and said
auction allocations and transfers; and a reporting nodul e configured for

r epor t §d\gesRitilacid) Gtdnaralohel complilep Bystdith, bhateTiRe SAs SowatipFidude 3 Anmputet i on
apparatus conpri sing: a bid receiver configured for receiving

bi ds f &@penraBod eFgure Bes WelllstRiptedtaindviby plripherpeonspute reddabieasediane swht ed
bid; a bid storage nodul e configured for storing said bids;

as, for example, a floppy disk, a compact disc, and the like coupled thereto.

[00251] System 300 of Figure 3 includes an address/data bus 304 for communicating
information, and a processor 306A coupled to bus 304 for processing information and
instructions. As depicted in Figure 3, system 300 is also well suited to a multi-processor
environment in which a plurality of processors 306A, 306B, and 306C are present. Conversely,
system 300 is also well suited to having a single processor such as, for example, processor
306A. Processors 306A, 306B, and 306C may be any of various types of microprocessors.
System 300 also includes data storage features such as a computer usable volatile memory
308, e.g. random access memory (RAM), coupled to bus 704 for storing information and

instructions for processors 706A, 706B, and 706C.

[00252] System 300 also includes computer usable non-volatile memory 310, e.g. read only
memory (ROM), coupled to bus 304 for storing static information and instructions for processors
306A, 306B, and 306C. Also present in system 300 is a data storage unit 312 (e.g., a magnetic
or optical disk and disk drive) coupled to bus 304 for storing information and instructions.
System 300 also includes an optional alphanumeric input device 314 including alphanumeric
and function keys coupled to bus 304 for communicating information and command selections
to processor 306A or processors 306A, 306B, and 306C. System 300 also includes an optional
cursor control device 316 coupled to bus 304 for communicating user input information and
command selections to processor 306A or processors 306A, 306B, and 306C. System 300 of
the present embodiment also includes an optional display device 318 coupled to bus 304 for

displaying information.
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an auction generator configured for generating auction allocations and
transfers based on said bids and an auction nechani sm an exogenous
communi caVP3AI8HFe configured for comunicating with BETUSAYA/0EHE0 of a
tradi ng venue other than a tradi ng venue conprising said auction appar at us;
and a reporting nodule configured for reporting said auction allocation and
transfers. Concept 60. An auction apparatus conprising: a bid
recei ver configured for receiving bids fromat |east one bidder, said bids
conprising at |east one trading-inspired bid; a bid storage nodul e

configured for storing said bids; an auction generator
conf i go0esB]f Refegraestintd Figura ¢ bptionaladisplayatevica 31@oiFiguradsfi@ystse dHicpadtl on sai d
bi ds and an aucti on nechani sm at | east one of an exogenous

conmunérgsthl devicepehtticeiecayubeplasthd displayodaviceioc athengjsplay tevide dudalse foone of a
tradi ng venue other than a tradi ng venue conprising said auction appar atus
and a giaamgfgfemm aragesand alphanumerit icbaractafsoecaghizeble twduber. Cptibnalgursar f or
reporting and generating intra-auction information based on said bids and
sai d atdndobdevines318ratlows thasbmpater user to dynamically signal the movement of a visible

symbol (cursor) on a display screen of display device 318. Many implementations of cursor

control device 316 are known in the art including a trackball, mouse, touch pad, joystick or

special keys on alpha-numeric input device 314 capable of signaling movement of a given

direction or manner of displacement. Alternatively, it will be appreciated that a cursor can be

directed and/or activated via input from alpha-numeric input device 314 using special keys and

key sequence commands.

[00254] System 300 is also well suited to having a cursor directed by other means such as, for
example, voice commands. System 300 also includes an /O device 320 for coupling system
300 with external entities. For example, in one embodiment, /0 device 320 is a modem for
enabling wired or wireless communications between system 300 and an external network such
as, but not limited to, the Internet. A more detailed discussion of the present technology is

found below.

[00255] Referring still to Figure 3, various other components are depicted for system 300.
Specifically, when present, an operating system 322, applications 324, modules 326, and data
328 are shown as typically residing in one or some combination of computer usable volatile
memory 308, e.g. random access memory (RAM), and data storage unit 312. However, it is
appreciated that in some embodiments, operating system 322 may be stored in other locations

such as on a network or on a flash drive; and that further, operating system 322 may be
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and a reporting nodule configured for reporting said auction allocation and
transfers. Concept 61. A trading apparatus conprising: a conglex or der

recei ver WQ&PP@}W@& for receiving at |east one order fr8fTAS20144317Hne

trader; an order storage nodule configured for storing said at |east one
order; a trade generator configured for generating trades
based on said at |east one order and a tradi ng nmechani sm an
accounting nodul e configured for determ ning a nonetary transfer based on
at | eastcessas fofm a réracte lnvatiarf vig dorexatmplecasoupting taothe énterbeti hyosaat i sfi ed and
said at | east one order's role at a tinme of said generating trades; and

embodiment, the present technology, for example, is stored as an application 324 or module

326 in memory locations within RAM 308 and memory areas within data storage unit 312. The

present technology may be applied to one or more elements of described system 300. For

example, a method for identifying a device associated with a transfer of content may be applied

to operating system 322, applications 324, modules 326, and/or data 328.

[00256] The computing system 300 is only one example of a suitable computing environment
and is not intended to suggest any limitation as to the scope of use or functionality of the
present technology. Neither should the computing environment 300 be interpreted as having
any dependency or requirement relating to any one or combination of components illustrated in

the example computing system 300.

[00257] The present technology may be described in the general context of computer-
executable instructions, such as program modules, being executed by a computer. Generally,
program modules include routines, programs, objects, components, data structures, etc., that
perform particular tasks or implement particular abstract data types. The present technology
may also be practiced in distributed computing environments where tasks are performed by
remote processing devices that are linked through a communications network. In a distributed
computing environment, program modules may be located in both local and remote computer-

storage media including memory-storage devices.

[00258] All statements herein reciting principles, aspects, and embodiments of the invention as
well as specific examples thereof, are intended to encompass both structural and functional

equivalents thereof. Additionally, it is intended that such equivalents include both currently
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a reporting nodule configured for reporting said trades. CLAI M5 Wat we
claimis: 1. A trading apparatus conpri sing: an order receiver

conf i gur SMO2BH/PEB8i ving orders from at | east one tradePCTAR?YIE2HE} s
conprising at |east one conplex order; an order storage nodul e configured

for storing said orders; a trade generator configured for generating
trades based on said orders and a tradi ng nmechani sm and

known equivalents and equivalents developed in the future, i.e., any elements developed that

perform the same function, regardless of structure. The scope of the present invention,

therefore, is not intended to be limited to the exemplary embodiments shown and described

herein. Rather, the scope and spirit of present invention is embodied by the appended claims.

[00259] All elements, parts and steps described herein are preferably included. It is to be
understood that any of these elements, parts and steps may be replaced by other elements,
parts and steps or deleted altogether as will be obvious to those skilled in the art.
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a reporting nodule configured for reporting said trades. 2. The trading
apparatus of Caim1l, further conprising: an order manager configured

for managVRGH?8%%&nt associated with sai d orders sel ecPEFUPHHOEHE gr oup

consi sting of: subm ssion of said orders; anmendnment of said orders;
cancelling of said orders; generating a set of valid outstanding orders;
confirmng a recei pt of said orders; publishing of a portion of said
orders; and a trade generated based on said orders. 3. The trading

appar aCoslcePTSl ai m 1, further conprising: an intra-trade information
nodul e configured for reporting and generating intra-trade information
based on at | east one of said orders and said trades. 4. The trading
apparatus of Claim1l, further conprising: an exogenous comuni cati on nodul e

confi gfbroigﬂ]f or Cﬁ%ﬂwmn%eﬁais r&%ch&Pat%aét ﬁ%%llo%}% é%cepts.

Concept 1. A trading apparatus comprising:

an order receiver configured for receiving orders from at least one trader, said orders
comprising at least one complex order,

an order storage module configured for storing said orders;

a trade generator configured for generating trades based on said orders and a trading
mechanism; and

a reporting module configured for reporﬁng said trades.

Concept 2.  The trading apparatus of Concept 1, further comprising:
an order manager configured for managing an event associated with said orders
selected from the group consisting of:
submission of said orders; amendment of said orders; cancelling of said orders;
generating a set of valid outstanding orders; confirming a receipt of said orders;

publishing of a portion of said orders; and a trade generated based on said orders.

Concept 3.  The trading apparatus of Concept 1, further comprising:
an intra-trade information module configured for reporting and generating intra-trade

information based on at least one of said orders and said trades.

Concept4.  The trading apparatus of Concept 1, further comprising:
an exogenous communication module configured for communicating with at least one of

an exogenous trading venue and a data feed, said exogenous trading venue being one other
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an exogenous trading venue and a data feed, said exogenous trading venue
bei ng one other than a tradi ng venue conprising said tradi ng apparatus. 5.
The tradi¥g28P#a#Bfus of Caim4, wherein said exogenougccT,B%%Q}Hﬁ)Ezéﬂ‘? on
nodul e conpri ses: an order routing nodule configured for sending a
portion of said orders to said exogenous trading venue; and an
exogenous i nformation accessor configured for accessing information from at
| east one of said exogenous tradi ng venue and said data feed. 6. The
t r adi n@anpp@tingvenws cdthpising baidftradingepparatysr i si ng: a tradi ng nmechani sm
storage nodul e configured for storing said trading nmechanism 7. The
tradi ng apparatus of Caim6, wherein said tradi ng nechani sm st orage nodul e
is configured to be accessible by said trade generator. 8. The trading
appar aCarscepf 5.0 dihe tiadinguapparatus b Gpnéept hgvheseis shid exedsneusedemnunieation f or m
configured for being selected by said at | east one trader.
module comprises:
an order routing module configured for sending a portion of said orders to said
exogenous trading venue; and
an exogenous information accessor configured for accessing information from at least

one of said exogenous trading venue and said data feed.

Concept 6.  The trading apparatus of Concept 1, further comprising:

a trading mechanism storage module configured for storing said trading mechanism.

Concept 7.  The trading apparatus of Concept 6, wherein said trading mechanism storage

module is configured to be accessible by said trade generator.

Concept 8.  The trading apparatus of Concept 1, further comprising:

a selectable order input form configured for being selected by said at least one trader.

Concept9.  The trading apparatus of Concept 8, wherein said selectable order input form is
selected from the group of selectable order input forms consisting of:
a sentence specifier; a mathematical condition specifier; a function specifier; a range

specifier; and a trade objective of said at least one trader.

Concept 10. The trading apparatus of Concept 1, further comprising:

a trade storage module configured for storing information associated with said trades.
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9. The trading apparatus of Claim8, wherein said selectable order input
formis selected fromthe group of selectable order input forns consisting

of : WORLERBAce specifier; a mathematical conditi SRTAFEUL0PHE0 7
function specifier; a range specifier; and a trade objective of said at

| east one trader. 10.The trading apparatus of Claim1, further conprising:
a trade storage nodul e configured for storing information associated with
said trades. 11. The trading apparatus of Claim1, further conprising: an

i nstruction receiver configured for receiving trade reporting instructions.
12. The trading apparatus of Claim1l, wherein said trade generator

conpr i Sescepti T oMrarteiding appafatuglof €dnéept 1 conimsricomgrishigr ed orders with said
tradi ng nechani sm and a trade executor configured for executing said

t rades basesh iostrigtionreceinpraconfigured Br rebhiwing trade repodimgamsiuctonef Cl ai m 1,
wherein said trade generator conprises: a clearing nethod nodul e configured
for executing a clearing nethod.

Concept 12. The trading apparatus of Concept 1, wherein said trade generator comprises:
a comparator configured for comparing stored orders with said trading mechanism; and

a trade executor configured for executing said trades based on said comparing.

Concept 13. The trading apparatus of Concept 1, wherein said trade generator comprises:

a clearing method module configured for executing a clearing method.

Concept 14. The trading apparatus of Concept 1, wherein said trading mechanism comprises:

a clearing method.

Concept 15. The trading apparatus of Concept 14, wherein said clearing method comprises at

least one of the following: a trading format, a trading objective and a tie breaker.

Concept 16. The trading apparatus of Concept 15, wherein said trading format utilized by said
trading apparatus is selected from the group consisting of:

a first price auction format; a second price auction format; a first price combinatorial
auction format; a second price combinatorial auction format; a discriminatory price auction
format; a uniform price auction format; a discriminatory price combinatorial auction format; a

uniform price combinatorial auction format; and a combinatorial auction format.

Concept 17. The trading apparatus of Concept 15, wherein said trading format utilized by said
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14. The trading apparatus of Claim1l, wherein said trading mechani sm
conprises: a clearing nmethod. 15. The trading apparatus of C aim 14,
wherei n S¥PFEY¥4ng net hod conprises at | east one of FREUSMNEMAY: a
trading format, a trading objective and a tie breaker. 16. The trading
apparatus of Claim 15, wherein said trading format utilized by said trading
apparatus is selected fromthe group consisting of: a first price
auction format; a second price auction format; a first price conbinatori al
auct i otrading apparatas seelenedfionctbe goupicoadistinga¥F:. auction format; a
discrimnatory price auction format; a uniformprice auction format; a

di scri m nat ar¥ gxghangssfornatia tiading foarhatdnwhich rerdeos somittes aonsiblooniy ¢fr i ce

conmbi natorial auction format; and a conbinatorial auction format. WO
2011/ 0QuarGBeCNYOSA0atehir4ara platformTthat serddiuhigtrajipdina infiermatiortihat impagly
wherein said trading format utilized by said trading apparatus is sel ected
f r om t besegroppiders aevently ifgthesystem. an exchange format; a trading format
in which orders submtted consist only of quantities; NYSE Mt chpoint; and
platforns that send out intra-trading information that is partly based on

orders currently in the system ) o ) .
Concept 18. “The trading apparatus of Concept 15, wherein the optimization of said trading

objective involves the consideration of an effect of said generated trades on at least one
criterion, said criterion selected from the group consisting of:
auctioneer revenue; auctioneer cost; gains from trade; trade volume; maximizing

auctioneer revenue; equity; dispersion; and price stability.

Concept 19. The trading apparatus of Concept 1, wherein said trading mechanism comprises:

at least one trading rule associated with said trading mechanism.

Concept 20. The trading apparatus of Concept 19, wherein said at least one trading rule
associated with said trading mechanism is selected from the group consisting of:
rules regarding orders; rules regarding monetization; rules regarding a candidate set of

items; and rules regarding when to clear a trade.

Concept 21. The trading apparatus of Concept 1, wherein each of said at least one complex
order comprises:
at least one complex condition and at least one condition that is non-complex selected
from the group consisting of: .
pegging conditions; routing conditions; trade-inspired conditions; a minimum

execution size; and a bundle condition.
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18. The tradi ng apparatus of C aim 15, wherein the optim zation of said

tradi ng objective involves the consideration of an effect of said generat ed
trades onV2011d2¢B50ne criterion, said criterion sel ect B§TASEMMORE Yr oup

consi sting of: aucti oneer revenue; auctioneer cost; gains from
trade; trade volune; maxim zing auctioneer revenue; equity; dispersion; and
price stability. 19. The trading apparatus of Claim 1, wherein said trading
mechani sm conpri ses: at |east one trading rule associated with said trading
mechani sm 20. The trading apparatus of Caim19, wherein said at |east
one trading rule associated with said trading nechanismis selected from

t he grQomepb2i skherigpdiny:apparatus of Caoheept | enfrarein sgid dadieg @pparatue speretgarinli ng
noneti zation; rules regarding a candidate set of itens; and rul es regarding
when t & ledstane wund atiedynapiic agdtient r adi ng apparatus of Claim 1, wherein each
of said at | east one conplex order conprises: at | east one conpl ex
condition and at |east one condition that is non-conplex selected fromthe

group consisting of:
Concept 23. "The trading apparatus of Concept 1, wherein said orders are for items selected

from the group consisting of:

public sector bonds, private sector bonds; bills; notes; stocks; exchange traded funds;
derivatives; options; credit default swaps, variance swaps; commodities; power; oil drilling
rights; emission allowances; emiésion credits; real estate; online advertising spots; patents;
spectrum licenses; airport landing spots; data capacity; other tangible goods; and other

intangible goods.

Concept 24. The trading apparatus of Concept 1, wherein said trading apparatus is configured

for operation in a rich setting.

Concept 25. The trading apparatus of Concept 1, wherein said order receiver is configured for
receiving at least one complex order having a condition selected from the group of condition
categories consisting of:

items bought; items sold; the auction allocation and transfers; statistics derived from
information contained in said orders; variables whose calculation requires utilizing at least some
information included in said orders; item-less trades; features of orders matched with said at

least one complex order; and impact on intra-trade information.

Concept 26. The trading apparatus of Concept 1, wherein said order receiver is configured for

receiving said at least one complex order having a condition on a variable that captures a
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peggi ng conditions; routing conditions; trade-inspired conditions; a
m ni mum execution size; and a bundle condition. 22. The tradin a&)par at us
of d ai mWYO2HEP3A said trading apparatus operates in QFTﬂ@é‘é]tl/og’r‘fé r ound
of a dynam c auction. 23. The trading apparatus of Caim1l, wherein said
orders are for itens selected fromthe group consisting of: public
sector bonds, private sector bonds; bills; notes; stocks; exchange traded
funds; derivatives; options; credit default swaps, variance swaps;
comodcdricept sefeate@fronothle goupl donsigtingiafht s; em ssi on al | owances; em ssion
credits; real estate; online advertising spots; patents; spectrumlicenses;
ai rport | anglicegmpawdiofan duien auctjpacieptp; metkhtdepth figuititye ovrssihscripting; Ietehet
i nt angi bl e goods. '

competition; equity; dispersion; supply-demand-imbalance; stability; and momentum.

Concept 27. A non-transitory computer-readable storage medium comprising instructions
stored thereon which, when executed by a computer system, cause said computer system to
perform a trading method, said trading method comprising:

receiving orders from at least one trader, wherein said orders comprise at least one
complex order;

storing said orders;

generating trades based on said orders and a trading mechanism; and

reporting said trades.

Concept 28. The trading method of Concept 27, further comprising:
managing an event associated with said orders selected from a group of events
consisting of:
submission of said orders; amendment of said orders; cancellation of said orders;
generation of a set of valid outstanding orders; confirmation of a receipt of said orders;

publication of a portion of said orders; and a trade generated based on said orders.

Concept 29. The trading method of Concept 27, further comprising:
generating and reporting intra-trade information based on at least one of said orders and

said trades.

Concept 30. The trading method of Concept 27, further comprising:
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24. The trading apparatus of Claim1l, wherein said trading apparatus is
configured for operation in a rich setting. 25. The tradi ng apparatus of
Caimi1, WRSPEWIPEid order receiver is configured for P@(T,él%%‘?lﬁézzétm | east

one conpl ex order having a condition selected fromthe group of condition
categories consisting of: I tems bought; itenms sold; the auction
allocation and transfers; statistics derived frominformation contained in
said orders; variables whose calculation requires utilizing at |east sone
i nf or mat i oncammelinicktidg with abledst@ndef an exdgeneusassingvadlesand adata feesl, edid or der s
mat ched with said at | east one conplex order; and inpact on intra-trade
i nf or n@tdgenous t2@ing Meeud beiog ome atherdhan afradifg Gradercomprisihgsaid trading d or der
receiver is configured for receiving said at |east one conpl ex order
havi ngampacadugli ti on on a variable that captures a concept selected fromthe
group consisting of:

Concept 31. The trading method of Concept 30, wherein said communicating comprises:

sending a portion of said orders to said exogenous trading venue; and

accessing information from at least one of said trading venue and said data feed.

Concept 32. The trading method of Concept 27, further comprising:

storing said trading mechanism.

Concept 33. The trading method of Concept 27, further comprising:

receiving a selection of a selectable order input by said at least one trader.

Concept 34. The trading method of Concept 27, further comprising:

storing information associated with said trades.

Concept 35. The trading method of Concept 27, further comprising:

receiving trade reporting instructions.

Concept 36. The trading method of Concept 27, wherein said generating trades based on said
orders and a trading mechanism comprises:
comparing stored orders with said trading mechanism; and

executing said trades based on said comparing.
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price inpact of an order; auction depth; market depth; liquidity;
oversubscription; level of conpetition; equity; dispersion;

suppl y- dEWBRALY 8P ance: stability: and nomentum 27. RCRBIS20142%79 or y

conput er -r eadabl e storage nmedi um conprising instructions stored thereon

whi ch, when executed by a conputer system cause said conputer systemto
performa trading nmethod, said trading nethod conprising: recei vi ng
orders fromat |east one trader, wherein said orders conprise at |east one
conpl e€onseped?. sThartratipngsaettodofdzorsept@@nehereinrsgid gendeding bigdes besedsan shidr der s
and a tradi ng nechanism and reporting said trades. 28. The tradi ng net hod
of C abmie@Andfairadingr medwapismsiongrises: managi ng an event associated wth

said orders selected froma group of events consisting of:
executing a clearing method.

Concept 38. The trading method of Concept 27, wherein said reporting said trades comprises:

reporting said trades to said at least one trader.

Concept 39. The trading method of Concept 27, wherein said method comprises operating in

at least one round of a dynamic auction.

Concept 40. The trading method of Concept 27, wherein said method comprises operating in

a rich setting.

Concept 41. A computer-implemented method comprising:

receiving at least one complex order from at least one trader;

storing said at least one complex order;

generating trades based on said at least one complex order and a trading mechanism;
and

reporting said trades.

Concept 42. The method of Concept 41, further comprising:

managing an event associated with said orders selected from a group of events
consisting of:

submission of said orders; amendment of said orders; cancellation of said orders;

generation of a set of valid outstanding orders; confirmation of a receipt of said orders;
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subm ssion of said orders; amendnent of said orders; cancellation of said
orders; generation of a set of valid outstanding orders; confirmation of a
recei pt oVO4PY%¢Bders; publication of a portion of sai BCEUFENLO2247Y 4
trade generated based on said orders. 29. The trading nethod of O aim 27,
further conpri sing: generating and reporting intra-trade information
based on at |east one of said orders and said trades. WO
2011/ 094235PCT/ US2011/ 022470 30. The tradi ng nethod of C aim 27, further
CONPr i publigation of a poioNBEisHid aildiersgand & tradd géreasted based oh said cd@genous tradi ng
venue and a data feed, said exogenous tradi ng venue being one other than a
tradi ng venue conprising said trading apparatus. 31. The tradi ng nethod of
Cl ai m 30, wherein said comruni cating conpri ses:

Concept 43. The trading method of Concept 41, further comprising:

reporting and generating intra-trade information based on at least one of said orders and

said trades.

Concept 44. The trading method of Concept 41, further comprising:
communicating with at least one of a trading venue, said trading venue being one other

than a trading venue comprising said trading apparatus, and a data feed.

Concept 45. The trading method of Concept 44, wherein said communicating comprises:
sending a portion of said orders to said trading venue; and

accessing information from at least one of said trading venue and said data feed.

Concept 46. The trading method of Concept 41, further comprising:

storing said trading mechanism.

Concept 47. The trading method of Concept 41, further comprising:

receiving a selection of a selectable order input from by said at least one trader.

Concept 48. The trading method of Concept 41, further comprising:

storing information associated with said trades.

Concept 49. The trading method of Concept 41, further comprising:

receiving trade reporting instructions.
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sending a portion of said orders to said exogenous tradi ng venue; and
accessing information fromat |east one of said trading venue and said data

feed. 32.WORBLYPXS ng method of O aim 27, further conpr#§TAF20d0Hhg sai d
tradi ng nechanism 33. The trading nmethod of Caim27, further conprising:
receiving a selection of a selectable order input by said at |east one
trader. 34. The trading nethod of Caim27, further conprising: storing
i nformati on associated with said trades. 35. The trading nethod of Caim
27, further conprising:

Concept 50. The trading method of Concept 41, wherein said generating trades based on said

orders and a trading mechanism comprises:

comparing stored orders with said trading mechanism; and

executing said trades based on said comparing.

Concept 51. The trading method of Concept 41, wherein said generating trades based on said
orders and a trading mechanism comprises:

executing a clearing method.

Concept 52. The trading method of Concept 41, wherein said method comprises operating in

at least one round of a dynamic auction.

Concept 53. The trading method of Concept 41, wherein said method comprises operating in

a rich setting.

Concept 54. A method for increasing trade volume in a trading mechanism, said method
comprising:

enabling said trading mechanism to receive a complex order; and

utilizing said complex order to generate a trade, wherein the utilization of said complex
order increases trading volume associated with said trade compared to trading volume

associated with a trade not utilizing said complex order.

Concept 55. A method for increasing auction revenue in an auction mechanism, said method

comprising:
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receiving trade reporting instructions. 36. The trading nethod of Caim
27, wherein said generating trades based on said orders and a trading

mechani stWOGRHHI%4BS: conparing stored orders with said FFQG]SHGIW%H%m sm

and executing said trades based on said conmparing. WO
2011/ 094235PCT/ US2011/ 022470 37. The trading nethod of Caim 27, wherein
sai d generating trades based on said orders and a tradi ng nechani sm
conpri ses:
enabling said auction mechanism to receive a bid selected from the group consisting of:
pegged bids, routed bids, and trading-inspired bids; and
utilizing said bid to generate an auction allocation and transfers, wherein the utilization of
said bid increases the revenue associated with said auction allocation compared to the revenue

associated with an auction allocation generated without said bid.

Concept 56. A method for enhancing revenue in a trading mechanism, said method comprising:
enabling said trading mechanism to receive a complex order; and
utilizing said complex order to generate a trade, wherein the utilization of said complex
order increases trading revenue associated with said trade compared to trading revenue

associated with a trade not utilizing said complex order.

Concept 57. A method for increasing revenue of a trading mechanism, said method comprising:
enabling said trading mechanism to determine a monetary transfer based on at least one
of a feature of at least one order being satisfied and said at least one order’s role at the time of
a generation of a trade; and
utilizing said order to generate a trade, wherein said enabling increases the revenue
associated with said trade compared to the revenue associated with a trade generated by a

trading mechanism without said enabling.

Concept 58. An auction apparatus comprising:

a bid receiver configured for receiving bids from at least one bidder, said bids
comprising at least one pegged bid,;

a bid storage module configured for storing said bids;

an auction generator configured for generating auction allocations and transfers

based on said bids and an auction mechanism:;
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executing a clearing nethod. 38. The trading nethod of Caim27, wherein
said reporting said trades conprises: reporting said trades to said at
| east oneWPrzﬁ}g)‘éDr9f‘23539. The trading method of Cdaim27, REESEH1E4A net hod
conprises operating in at |east one round of a dynam c auction. 40. The
tradi ng nethod of C aim 27, wherein said nethod conprises operating in a
rich setting. 41. A conputer-inplenented nethod conprising: receiving at
| east one conplex order fromat |east one trader; storing said at |east one
conpl ex or deleasygerecsfahiaxggénoas esminasieatioomaiecconfigured & conmucioatipgewthor der
and a tradi ng nechani sm
a data feed and an intra-auction information module configured for reporting and generating
intra-auction information based on said bids and said auction allocations and transfers;

and a reporting module configured for reporting said auction allocation and transfers.

Concept 59. An auction apparatus comprising:

a bid receiver configured for receiving bids from at least one bidder, said bids
comprising at least one routed bid;

a bid storage module configured for storing said bids;

an auction generator configured for generating auction allocations and transfers
based on said bids and an auction mechanism;

an exogenous communication module configured for communicating with at least one of

a trading venue other than a trading venue comprising said auction apparatus;

and a reporting module configured for reporting said auction allocation and transfers.

Concept 60. An auction apparatus comprising:

a bid receiver configured for receiving bids from at least one bidder, said bids
comprising at least one trading-inspired bid;

a bid storage module configured for storing said bids;

an auction generator configured for generating auction allocations and transfers
based on said bids and an auction mechanism;

at least one of an exogenous communication module configured for communicating with

at least one of a trading venue other than a trading venue comprising said auction apparatus
and a data feed, and an intra-auction information module configured for reporting and

generating intra-auction information based on said bids and said allocations and transfers;
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and reporting said trades. 42. The nethod of C aim4l, further conprising:
managi ng an event associated with said orders selected froma roug of
events coM@i28H/H38f: submi ssion of said orders; anendn@ﬁF/W‘)]g/&?ﬁ ®rders;
cancel | ati on of said orders; generation of a set of valid outstanding
orders; confirmation of a receipt of said orders; publication of a portion
of said orders; and a trade generated based on said orders. 43. The trading
nmet hod of C aim4l, further conpri sing:

and a reporting module configured for reporting said auction allocation and transfers.

Concept 61. A trading apparatus comprising:

a complex order receiver configured for receiving at least one order from at least
one trader,

an order storage module configured for storing said at least one order;

a trade generator configured for generating trades based on said at least one
order and a trading mechanism;

an accounting module configured for determining a monetary transfer based on
at least one of a feature of said at least one order being satisfied and said at least one order’'s
role at a time of said generating trades; and

a reporting module configured for reporting said trades.
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reporting and generating intra-trade information based on at |east one of
said orders and said trades. 44. The trading nethod of Claim4l, further

conpri si NYO 20117094238 s myni cating with at | east one of a PEAMHSAYUIRHIL, said

tradi ng venue being one other than a trading venue conprising said trading
apparatus, and a data feed. 45. The trading nethod of C aim 44, wherein
sai d communi cating conprises: sending a portion of said orders to said
tradi ng venue; and accessing information fromat | east one of said trading
venue @hAIM3AI d data feed. 46. The trading nethod of Caim4l, further
conprising: storing said trading nmechanism 47. The trading nmethod of C aim
41, further conprising: receiving a selection of a sel ectable order input
fromby said at |east one trader. 48. The trading nmethod of C aim 41,
further conpihrbWergainsisoring i nformati on associated with said trades.

1. A trading apparatus comprising:

an order receiver configured for receiving orders from at least one trader, said orders
comprising at least one complex order;

an order storage module configured for storing said orders;

a trade generator configured for generating trades based on said orders and a frading
mechanism; and

a reporting module configured for reporting said trades.

2. The tradiﬁg apparatus of Claim 1, further comprising:
an order manager configured for managing an event associated with said orders
selected from the group consisting of:
submission of said orders; amendment of said orders; cancelling of said orders;
generating a set of valid outstanding orders; confirming a receipt of said orders;

publishing of a portion of said orders; and a trade generated based on said orders.

3. The trading apparatus of Claim 1, further comprising:
an intra-trade information module configured for reporting and generating intra-trade

information based on at least one of said orders and said trades.

4. The trading apparatus of Claim 1, further comprising:

an exogenous communication module configured for communicating with at least one of
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49. The trading nethod of C aim4l, further conprising: receiving trade
reporti nq@i nstructions. 50. The trading nethod of Caim4l, wherein said
n

gener at i NYOPHARE3Fased on said orders and a tradi ng nme@RAMHSHHIOEH i ses:

conparing stored orders with said tradi ng mechanism and executing said
trades based on said conparing. 51. The trading nmethod of C aim41,
wherein said generating trades based on said orders and a tradi ng nechani sm
conprises: executing a clearing nethod.

an exogenous trading venue and a data feed, said exogenous trading venue being one other

than a trading venue comprising said trading apparatus.

5. The trading apparatus of Claim 4, wherein said exogenous communication module
comprises:

an order routing module configured for sending a portion of said orders to said
exogenous trading venue; and

an exogenous information accessor configured for accessing information from at least

one of said exogenous trading venue and said data feed.

6. The trading apparatus of Claim 1, further comprising:

a trading mechanism storage module configured for storing said trading mechanism.

7. The trading apparatus of Claim 6, wherein said trading mechanism storage module is

configured to be accessible by said trade generator.

8. The trading apparatus of Claim 1, further comprising:

a selectable order input form configured for being selected by said at least one trader.

9. The trading apparatus of Claim 8, wherein said selectable order input form is selected
from the group of selectable order input forms consisting of:
a sentence specifier; a mathematical condition specifier; a function specifier; a range

specifier; and a trade objective of said at least one trader.

10. The trading apparatus of Claim 1, further comprising:
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52. The trading nmethod of O aim41l, wherein said nmethod conprises operating
in at least one round of a dynam c auction. 53. The tradi ng net hod of

C ai m 41, WRHBHAP#23Sai d met hod conprises operating in a PF(T,W%Q‘E'LI‘[O?%&? 54. A
met hod for increasing trade volune in a trading mechani sm said nethod
conprising: enabling said trading nechanismto receive a conplex order; and
utilizing said conplex order to generate a trade, wherein the utilization
of said conplex order increases trading volunme associated with said trade
conpar ed t oatredelstntpge ohaginte cesligureédtos gtoting infaamationdassechated with saifl trgdesai d
conplex order. 55. A nmethod for increasing auction revenue in an auction
mechani sm said nethod conpri sing: enabling said aucti on nmechani sm
to receive a bid selected fromthe group consisting of: pegged bids, routed
bi ds, ahd t FeRiirading ?ﬁﬂ?fﬁ%“dﬁtﬁ'@@ﬂ-éﬁﬂ’&ef comprisingt j | j zing said bid to generate
an auction allocation and transfers, wherein the utilization of said bid

i ncreases t AeiNsEYIAN EeCayEhRANEI WA (A rPrelvinddrada FeRaingdnsteettnson conpared to

t he revenue associated with an auction allocation generated without said

bi d.

12. The trading apparatus of Claim 1, wherein said trade generator comprises:

a comparator configured for comparing stored orders with said trading mechanism; and

a trade executor configured for executing said trades based on said comparing.

13. The trading apparatus of Claim 1, wherein said trade generator comprises:

a clearing method module configured for executing a clearing method.

14, The trading apparatus of Claim 1, wherein said trading mechanism comprises:

a clearing method.

15. The trading apparatus of Claim 14, wherein said clearing method comprises at least one

of the following: a trading format, a trading objective and a tie breaker.

16. The trading apparatus of Claim 15, wherein said trading format utilized by said trading
apparatus is selected from the group consisting of:

a first price auction format; a second price auction format; a first price combinatorial
auction format; a second price combinatorial auction format; a discriminatory price auction
format; a uniform price auction format; a discriminatory price combinatorial auction format; a

uniform price combinatorial auction format; and a combinatorial auction format.
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56. A nmethod for enhancing revenue in a trading mechani sm said nethod

conpri si enabling said trading nmechanismto receive a conpl ex order; and
utilizi ng‘ggépﬂ "@4pI ex order to generate a trade, V\herelpﬁqugg‘"d‘tOsz‘”‘%at i on

of said conplex order increases trading revenue associated with said trade
conpared to trading revenue associated with a trade not utilizing said
conplex order. 57. A nethod for increasing revenue of a trading nmechani sm
sai d net hod conpri sing: enabl ing said trading mechanismto determ ne
a nonetary Theansiirgrappasés of Clanh 15eabereinrsaiddfadingfferatat vidized byusaifl &rading one
order being satisfied and said at |east one order's role at the tinme of a
gener aapparetas isaelertad éromethel group consigiinglof:zi ng sai d order to generate a trade,
wherein said enabling increases the revenue associated with said trade
conpar ed t cart éxshangednureat s tastingfosnatin which ordesdubgéiedragneie aply & t r adi ng
mechani sm wi t hout said enabling. 58. An auction apparatus conprising

a bi d quenéiiaseNYSErMatghnoing andplatietes thhepndioysinfrayading infesmationifhat 'spa@ér sai d
bi ds conprising at |east one pegged bid; a bid storage nodul e conflgured
for stleased@nosdads pirepstly in the system.

18. The trading apparatus of Claim 15, wherein the optimization of said trading objective
involves the consideration of an effect of said generated trades on at least one criterion, said
criterion selected from the group consisting of:

auctioneer revenue; auctioneer cost; gains from trade; trade volume; maximizing

auctioneer revenue; equity; dispersion; and price stability.

19. The trading apparatus of Claim 1, wherein said trading mechanism comprises:

at least one trading rule associated with said trading mechanism.

20. The trading apparatus of Claim 19, wherein said at least one trading rule associated
with said trading mechanism is selected from the group consisting of:
rules regarding orders; rules regarding monetization; rules regarding a candidate set of

items; and rules regarding when to clear a trade.

21. The trading apparatus of Claim 1, wherein each of said at least one complex order
comprises:

at least one complex condition and at least one condition that is non-complex selected
from the group consisting of:

pegging conditions; routing conditions; trade-inspired conditions; a minimum
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an auction generator configured for generating auction al I ocations and
transfers based on said bids and an auction nechani at | east one

of an exoY@8UL%Bnuni cati on nodul e configured for cor’rﬁﬁﬁﬂ@&?lﬂﬁ&"\m th a

data feed and an intra-auction information nmodule configured for reporting
and generating intra-auction information based on said bids and said
auction allocations and transfers; and a reporting nodul e configured for
reporting said auction allocation and transfers. 59. An auction apparatus
conpri si ng: execution size; and a bandle donditivei ver configured for receiving bids from
at | east one bidder, said bids conprising at |east one routed bid; a bid
storage nodul e configured for storing said bids;

22, The trading apparatus of Claim 1, wherein said trading apparatus operates in at least

one round of a dynamic auction.

23. The trading apparatus of Claim 1, wherein said orders are for items selected from the
group consisting of:

public sector bonds, private sector bonds; bills; notes; stocks; exchange traded funds;
derivatives; options; credit default swaps, variance swaps; commodities; power; oil drilling
rights; emission allowances; emission credits; real estate; online advertising spots; patents;
spectrum licenses; airport landing spots; data capacity; other tangible goods; and other

intangible goods.

24. The trading apparatus of Claim 1, wherein said trading apparatus is configured for

operation in a rich setting.

25. The trading apparatus of Claim 1, wherein said order receiver is configured for receiving
at least one complex order having a condition selected from the group of condition categories
consisting of:

items bought; items sold; the auction allocation and transfers; statistics derived from
information contained in said orders; variables whose calculation requires utilizing at least some
information included in said orders; item-less trades; features of orders matched with said at

least one complex order; and impact on intra-trade information.

26. The trading apparatus of Claim 1, wherein said order receiver is configured for receiving
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an auction generator configured for generating auction aIIocations and
transfers based on _said bids and an auction nechani sm exogenous
comuni caVPafl8diife configured for comunicating with gFTﬂ§£@ﬂmaﬁé of a
tradi ng venue other than a tradi ng venue conprising said auction appar at us;
and a reporting nodule configured for reporting said auction allocation and
transfers. 60. An auction apparatus conpri sing: a bid

recei ver configured for receiving bids fromat |east one bidder, said bids
conpr i sdifgt laast|opa semplex ordenbaving @ awsition @nisi wriakie Biad captaea geonsamtl e

configured for storing said bids; an auction generator
conf i géelected HemdhawreuR Fongistiogefion al | ocations and transfers based on said
bi ds and an auction nmechani sm at | east one of an exogenous

comuni cat i @iFeripaagt &f @bﬂﬂdP@@P@d’nfdGPthc@ﬁi’fﬁh‘i’% RGN PYErabsCrRien: IvRobf a

tradi ng venue other than a trading venue conprising said auction apparatus
competition; equity; dispersion; supply-demand-imbalance, stability; and momentum.

27. A non-transitory computer-readable storage medium comprising instructions stored
thereon which, when executed by a computer system, cause said computer system to perform a
trading method, said trading method comprising:

receiving orders from at least one trader, wherein said orders comprise at least one
complex order;

storing said orders;

generating trades based on said orders and a trading mechanism; and

reporting said trades.

28. The trading method of Claim 27, further comprising:
managing an event associated with said orders selected from a group of events
consisting of:
submission of said orders; amendment of said orders; cancellation of said orders;
generation of a set of valid outstanding orders; confirmation of a receipt of said orders;

publication of a portion of said orders; and a trade generated based on said orders.
29. The trading method of Claim 27, further comprising:

generating and reporting intra-trade information based on at least one of said orders and

said trades.
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and a data feed, and an intra-auction information nodul e configured for
reporting and generating intra-auction information based on said bids and
said allo 9@95ﬂ€*§ﬁd transfers; and a reporting nodul e ESAMYSIUAEERA Y,
reporting said auction allocation and transfers. 61. A tradi ng appar at us
conprising: a conplex order receiver configured for receiving at |east one
order fromat |east one trader; an order storage nodul e configured for

storing said at | east one order; a trade generator configured
f or geB@r at Theytradirgimsthbd obCiavn2% dirtheacorpriging: one order and a trading
mechani sm an accounting nodule configured for determning a

nmonet ary t r eanarhenicaling sith ghlegst dne £ an expgeppusdradingt ignee and 8 dita fegd, Baidst one
order being satisfied and said at |east one order's role at a tine of said
gener aE¥qggnousaiERENg gnde being one other than a trading venue comprising said trading

apparatus.

31. The trading method of Claim 30, wherein said communicating comprises:
sending a portion of said orders to said exogenous trading venue; and

accessing information from at least one of said trading venue and said data feed.

32. The trading method of Claim 27, further comprising:

storing said trading mechanism.

33. The trading method of Claim 27, further comprising:

receiving a selection of a selectable order input by said at least one trader.

34.  The trading method of Claim 27, further comprising:

storing information associated with said trades.

35. The trading method of Claim 27, further comprising:

receiving trade reporting instructions.

36. The trading method of Claim 27, wherein said generating trades based on said orders
and a trading mechanism comprises:
comparing stored orders with said trading mechanism; and

executing said trades based on said comparing.
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a reporting nodule configured for reporting said trades.

WO 2011/094235 PCT/US2011/022470

37.  The trading method of Claim 27, wherein said generating trades based on said orders
and a trading mechanism comprises:

executing a clearing method.

38. The trading method of Claim 27, wherein said reporting said trades comprises:

reporting said trades to said at least one trader.

39. The trading method of Claim 27, wherein said method comprises operating in at least

one round of a dynamic auction.

40. The trading method of Claim 27, wherein said method comprises operating in a rich

setting.

41. A computer-implemented method comprising:

receiving at least one complex order from at least one trader;

storing said at least one complex order;

generating trades based on said at least one complex order and a trading mechanism;
and

reporting said trades.

42. The method of Claim 41, further comprising:
managing an event associated with said orders selected from a group of events
consisting of:

submission of said orders: amendment of said orders; cancellation of said orders;
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generation of a set of valid outstanding orders; confirmation of a receipt of said orders;

publication of a portion of said orders; and a trade generated based on said orders.

43.  The trading method of Claim 41, further comprising:
reporting and generating intra-trade information based on at least one of said orders and

said trades.

44, The trading method of Claim 41, further comprising:
communicating with at least one of a trading venue, said trading venue being one other

than a trading venue comprising said trading apparatus, and a data feed.

45, The trading method of Claim 44, wherein said communicating comprises:
sending a portion of said orders to said trading venue; and

accessing information from at least one of said trading venue and said data feed.

46.  The trading method of Claim 41, further comprising:

storing said trading mechanism.

47, The trading method of Claim 41, further comprising:

receiving a selection of a selectable order input from by said at least one trader.

48. The trading method of Claim 41, further comprising:

storing information associated with said trades.

49, The trading method of Claim 41, further comprising:
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receiving trade reporting instructions.

50. The trading method of Claim 41, wherein said generating trades based on said orders
and a trading mechanism comprises:
comparing stored orders with said trading mechanism; and

executing said trades based on said comparing.

51. The trading method of Claim 41, wherein said generating trades based on said orders
and a trading mechanism comprises:

executing a clearing method.

52. The trading method of Claim 41, wherein said method comprises operating in at least

one round of a dynamic auction.

53. The trading method of Claim 41, wherein said method comprises operating in a rich

setting.

54. A method for increasing trade volume in a trading mechanism, said method comprising:
enabling said trading mechanism to receive a complex order; and
utilizing said complex order to generate a trade, wherein the utilization of said complex
order increases trading volume associated with said trade compared to trading volume

associated with a trade not utilizing said complex order.

55. A method for increasing auction revenue in an auction mechanism, said method

comprising:
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enabling said auction mechanism to receive a bid selected from the group consisting of:
pegged bids, routed bids, and trading-inspired bids; and

utilizing said bid to generate an auction allocation and transfers, wherein the utilization of
said bid increases the revenue associated with said auction allocation compared to the revenue

associated with an auction allocation generated without said bid.

56. A method for enhancing revenue in a trading mechanism, said method comprising:
enabling said trading mechanism to receive a complex order; and
utilizing said complex order to generate a trade, wherein the utilization of said complex
order increases trading revenue associated with said trade compared to trading revenue

associated with a trade not utilizing said complex order.

57. A method for increasing revenue of a trading mechanism, said method comprising:
enabling said trading mechanism to determine a monetary transfer based on at least one
of a feature of at least one order being satisfied and said at least one order’s role at the time of
a generation of a trade; and
utilizing said order to generate a trade, wherein said enabling increases the revenue
associated with said trade compared to the revenue associated with a trade generated by a

trading mechanism without said enabling.

58. An auction apparatus comprising:

a bid receiver configured for receiving bids from at least one bidder, said bids
comprising at least one pegged bid;

a bid storage module configured for storing said bids;

an auction generator configured for generating auction allocations and transfers
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based on said bids and an auction mechanism;

at least one of an exogenous communication module configured for communicating with
a data feed and an intra-auction information module configured for reporting and generating
intra-auction information based on said bids and said auction allocations and transfers;

and a reporting module configured for reporting said auction allocation and transfers.

59. An auction apparatus comprising:

a bid receiver configured for receiving bids from at least one bidder, said bids
comprising at least one routed bid;

a bid storage module configured for storing said bids;

an auction generator configured for generating auction allocations and transfers
based on said bids and an auction mechanism;

an exogenous communication module configured for communicating with at least one of

a trading venue other than a trading venue comprising said auction apparatus;

and a reporting module configured for reporting said auction allocation and transfers.

60. An auction apparatus cdmprising:
a bid receiver configured for receiving bids from ét least one bidder, said bids
comprising at least one trading-inspired bid;
a bid storage module configured for storing said bids;
an auction generator configured for generating auction allocations and transfers
based on said bids and an auction mechanism;
at least one of an exogenous communication module configured for communicating with

at least one of a trading venue other than a trading venue comprising said auction apparatus
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and a data feed, and an intra-auction information module configured for reporting and
generating intra-auction information based on said bids and said allocations and transfers;

and a reporting module configured for reporting said auction allocation and transfers.

61. A trading apparatus comprising:

a complex order receiver configured for receiving at least one order from at least
one trader;

an order storage module configured for storing said at least one order,;

a trade generator configured for generating trades based on said at least one
order and a trading mechanism;

an accounting module configured for determining a monetary transfer based on
at least one of a feature of said at least one order being satisfied and said at least one order’s
role at a time of said generating trades; and

a reporting module configured for reporting said trades.
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