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UNITED STATES DISTRICT COURT
NORTHERN DISTRICT OF ILLINOIS
EASTERN DIVISION Mic

Trading Technologies International, Inc.,

(ivil Action No. JU&&E HA;“

At

05C 2164

MAGISTRATE Junns naram

Plaintiff,
V.
Man Group PLC, and Man Financial, Inc.,

Defendants.

o ™ W

COMPLAINT FOR PATENT INFRINGEMENT AND JURY DEMAND

Plaintiff Trading Technologies International, Inc. (“Trading Technologies™), for its

complaint against Defendants (“Man Group and Man Financial”), states as follows:
PARTIES

1. Plaintiff Trading Technologies is a Delaware Corporation with a principal place of
business at 222 South Riverside Plaza, Suite 1100, Chicago, Illinois 60606.

2. Defendant Man Group, PLC is a Forcign Corporation with 1ts principal place of
business al Sugar Quay, Lower Thames Street, London EC3R 6D, United Kingdom. Defendant
Man Financial, Inc. is a subsidiary of Man Group, PLC, and a Delawarc Corporation with its
principal place of busincss at 717 I'ifth Avenue, 9™ Floor, New York, NY 10022.

3. Defendant Man Financial has an office at One Financial Place, 440 South LaSalle Street,

20th Floor, Chicago L. 60605,
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JURISDICTION AND VENUE

3. This is an action for patent infringement arising under the acts of Congress relating to
patents, namely the Patent Laws of the United States, 35 U.S.C. §§ 1 et seq. This Court thereby has
subject matter jurisdiction pursuant to 28 U.8.C. §§ 1331 and 1338(a).

4. Defendant Man Group and its subsidiary, Man Financial, regularly conduct business
in this district. Defendant Man Financial has an office located in this district. Detfendant Man
Financial uscs trading software that provides access to exchanges in this district, including the
Chicago Board of Trade (“CBOT") and the Chicago Mercantile Exchange (“CME”). This Court has
jurisdiction generally over Defendanis Man Group and Man Finaneial.

5, Defendants Man Group and Man Financial have committed and continue to commit
acts of patent infringement in this district. Therefore, this Courl has specific jurisdiction over
Defendants Man Group and Man Financial,

6. Defendants Man Group and Man Financial reside in this disirict, because Defendants
are subject to personal jurisdiction in this district. Therefore, this District is a proper venue pursuant
to 28 U.5.C. §§ 1391(b) and 1400(b).

COUNT I:
INFRINGEMENT OF U.5, PATENT NO. 6,766,304

7. Plaintiff Trading Technologies is the owner of U.S, Patent No. 6,766,304 (*the '304
patent™), ttled “Click Based Trading with Intwitive Grid Display of Market Depth,” which issued on
July 20, 2004, A truc and correct copy of the "304 patent is attached as Exhibit A.

8. Plaintiff Trading Technologies is in compliance with any applicable marking and

noticc provisions of 35 U.5.C. § 287.
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9. Defendants Man Group and Man Financial have and/or continue to infringe the 304
patent by making, using, selling and/or offering for sale products and methods covered by claims of the
*304 patent without Plaintiff Trading Technologies’ authorization in violation of 35 US.C. § 271(a).

10.  In addition, Defendants Man Group and Man Financial’s actions have and/or continue
to constitute active inducement of and/or contributory infringement of the *304 patent in violation of
35 U.5.C. §271(b) and (c).

11.  Defendants Man Group and Man Financial’s infringement of the *304 patent is
willlul and deliberate.

12, Defendant Man Group and Man Financial’s infringement of the 304 patent has
caused irreparable harm to Plaintiff 1rading Technologies and will continue (0 do so unless
enjoined.

COUNT 1I:
INFRINGEMENT OF U.S. PATENT NO. 6,772,132

13, Plaintiff Trading Technologies incorporates paragraphs 1-12 as if set forth in full.

14.  Plaintff Trading Technologies is the owner of U.S. Patent No. 6,772,132 (“the "132
patent™), titled “Click Based Trading with Intuitive Grid Display of Market Depth,” which issued on
August 3, 2004, A true and correct copy of the 132 patent is attached as Exhibit B.

15, Plaintiff Trading Technologies is in compliance with any applicable marking and
notice provisions of 35 U.5.C. § 287.

16. Defendants Man Group and Man Financial have and/or continue to infringe the 132
patent by making, using, selling and/or offering for sale products and methods covered by claims ol the

"132 patent without Plaintiff Trading Technologies® authorization in violation of 35 U.S.C. § 271(a).
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17.  In addition, Defendants Man Group and Man Financial’s actions have and/or continue
to constitute active inducement of and/or contributory infringement of the *132 patent in violation of
35 UL.8.C. §271(b) and (c).

18.  Defendants Man Group and Man Financial’s infringement of the "132 palent is
willful and deliberate.

19.  Defendants Man Group and Man Financial’s infringement of the "132 patent has
caused irreparable harm to Plaintiff Trading Technologics and will continue (0 do so unless

enjoined.

RELIEF REQUESTED

TIIEREFORE, Plaintifl Trading Technologics prays for judgment and relief including:

(A)  Judgment (hat Defendants Man Group and Man Financial have been and are infringing
one or more of the claims of the *304 and *132 patents pursuant (0 35 U.8.C. §§ 271(a), (b) and/or (¢);

(B) A preliminary and permanent injunction enjoining Defendants Man Group and Man
Financial and its officers, agents, servants, employees, allorneys, related business entities and those in
active concort or participation with them from infringing the *304 and *132 patents;

(C)  An award of damages incurred by Plaintiff 1rading Technologies as a result of
Delendants Man Group and Man Financial’s infringement of the *304 and *132 patents;

(D)  An award trebling the damages pursuant to 35 U.S.C. § 284 as a result of Defendants
Man Group and Man Financial’s willful infringement of the "304 and * 132 patents;

(L) An assessment of costs, including reasonable attorney fees pursuant to 35 U.S.C. § 285,

and prejudgment interest against Defendants Man Group and Man Financial, and
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(F)  Such other and further relief as this Court may deem just and proper.

JURY DEMAND

Plaintiff Trading Technologies demands trial by jury on all issues so triable.

Datc:Aflﬂ’n', /3_: QJQ’)E' By:

Respectfully submitted, [—

e

iy M- b
Pa@/11. Berghloff (ID No. 6180462) | .
Leif R. Sigmond, Jr. (ID No. 6204980)
Maithew J. Sampson (1D No. 6207606)

8. Richard Carden (1D No. 6269504)
Jermifer M. Swartz (ID No. 6279893)
McDonnell Bochnen Hulbert & Berghoft LLP
300 South Wacker Drive
Chicago, lllinois 60606
Tel.; (312) 913-0001
Fax: (312) 913-0002

Steven F. Borsand (ID No. 6206597)
Trading Technologies International, Inc.
222 South Riverside

Suite 1100

Chicago, [llincis 60606

Tel: (312) 476-1000

Fax: (312) 476-1182

Attorneys for Plaintiff,
TRADING TECHNOLOGTES
INTERNATIONAL, INC,
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EXHIBIT A
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CLICK BASED TRADING WITH INTUTTIVE
GRID DISPLAY OF MARKET DEPTH

This application is & divisional application of Ser. No.
09/590,692 filed Jun. 09, 2000 which claims beoefit of
60/186,322, filed Mar. 2, 2000.

PRIORITY

The proscnt application claims priority to & U8, Provi-
sional Patent Application entiled “Market Depth Display
Click Baged Trading and Mereury Display” filed Mar. 2,
2000, the contents of which are incorporsied hercin by
refercnce.

FIFLD OF INVENTION

The present invention is directed to the elsctronic trading
of commodities. Specifically, the iovention provides a trader
with 2 versatle and efficient tool for execuling trades. It
facilitates the display of and the rapid placement of trade
orders within the market trading depth of a commodity,
where & commodity includes anything that can e traded
with quantities and/or prices.

BACKGROUND OF THE INVENTION

Al least 60 exchanges throughout the world atilize clec-
tromic trading in varying degrees to trade stocks, bonds,
fotures, options and other products. These electromic
exchanges arc based on three components: mainframe eom-
puters (bost), communications servers, and the exchange
participhats’ computers (client). The host forms the elec-
tromic beart of the fully computerized electronic trading
syslem, The system’s operations cover order-matching,
maintaining order books and positicns, prce information,
and managing and npdating (bt database for the opline
trading day as well as pightly baich runs. The host is also
equipped with external interfaces that maintain uninter-
rupted online contact to guote vendors and other pries
information syslems.

Traders can link to the host through three types of
structures: high speed data lines, bigh speed communica-
tions servers and the Internet. High speed data lines esiablish
ditect connections between the client and the host. Apother
connection cho be established by configuring high zpeed
tetworks or copymunications servers at strategic acoess
points worldwide in locations where traders physically are
loeated. Data is tranzmitted in both dirsctions betwesn
traders and exchanges vin dedicated high speed comupmuz-
cation hines. Most exchange participants insall two lines
betwesn the cachange and the clisnt site or betweso the
commmication gerver and the client site »5 & safety measure
against polential failures. An exchange’s internal computer
system is Also oftsn installed with backups as a redundant
messitre 1o secure sysiem availability, The third connestion
utilizes the Internet. Hero, the exchange and the tnders
commnmicale back and forth through high speed data lines,
which are conneeled to the Internet. This allows traders to be
Jocated anywhere they can cstablish a connection (o the
Internel.

Trrespective of the way in which a connection is
established, the exchange participants’ tomputers aliow
traders 1o participste in the market. They use software that
creates specialized interactive truding seresns on the inders”
desictops. The trading screens coable traders to enter and
exccule orders, obtain markel quotes, 1od momior positions.
Thbe range and quality of features available to traders on their
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sCTenns variss according 1o the specific softwarc application
being run, The installation of open {nterfaces in the devel-
opment of an cxchange's clectonic Stralegy means USErs Cin
chooss, depending on their trading siyle and internal
requircmests, the means by which they will access the
cxchange.

The world's stock, bond, futvres and options exchanges
have volatile products with prices that move npidly. To
profit in these markets, traders must be sble to react quickly.
A skilled trader with the guickest software, the fastest
communications, and the most sophisticaied analytics can
sigmificantly improve his own or his fiem’s bottom ine_ The
slightest speed advantage can genenitc significant retnms in
» £ast moving market In today’s securities markets, & trader
lacking a technologically advanced interface is at 4 severc
competitive disadvaniage.

Irrespactive of what interface a trader uses to cater orders
in ihe poarket, each market supplies and requires the same
information 1o and from every irader. The bids and asks in
tbe market make up the markel dnta and everyone logged on
to rade cha receive this information if the exchange pro-
vides it. Similardy, every exchange requires that cerlain
information be included in cach ordet, For example, traders
pnst supply information like the name of the commodity,
quantity, restrictions, price and multiple other variables.
‘Without all of this information, the market wAll aot accept
the order, This input and output of information the same for
every trader.

With thess variablcs being constant, 1 competitive speed
sdvaplage must come from other aspects of the irading
cycle. When analyzing the time it takes to place a rade onder
for 1 given commodity, various sleps contribute in different
amounts to the tota] time requircd, Approximately 8% of the
total time it takes 10 enter an order elapses beiween the
moment the bost gencrates the prica for the commodity and
the moment the clieot receives the price. The time it takes for
the client spplication (o display the prict tn the trader
amounts to approximalely 4%. The time it takes for & trade
order to be tracsmitted to tbe host amounts to wpproximately
B%. The rerpainder of the tola] time it takes to place an order,
approximaizly 80%, is atiribumable 10 the time required for
the trader 1o read the prices displayed and to coter 2 trade
order. The present invention provides a sigmificant advan-
tage during the slowest portion of the trading cycle—while
the trader mavually sniets b ordér. Traders moogoize that
the value of time savings in this portivn mey amount to
maillionxs of dollars anoually.

In txisting systems, multiple elements of an order must be
sntered prior 1o an order being sent to market, which is time
conswming for the trader. Such elements inclde the com-
modity symbol, the desired price, the quantity and whether
a buy or a sell order is desired. The mors tioe & teader takes
entering an order, the more Lkely the prics oo which he
wanted to bid or offer will change or ot be available in Lhe
market. The market is fuid a5 many traders are rending
orders to the market simultencously. It fact, smocessful
markeis strive 1o have such a bigh volurne of trading that aoy
trader who wiches to enter an order will find 2 match and
have the order filisd quickly, if not immedisiely. Tn sech
Gquid markets, the prices of the commodities fluctuate
rapidiy. On a trading screen, this results in rapid changes in
the price and quantity fields within the merkel grid. If a
trader intends lo enter an order at 3 pariicular price, but
misstes the price because the market prices moved before he
conld enter the ordet, be may Jose bundreds, thousands, even
millions of dollars. The faster a trader can trade, the lesx
1ikely it will be that he will miss his price apd the more Likely
he will make mooey.
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SUMMARY OF THE INVENTION

The igventors have developed Lhe preseat invention witich
gvercomes the drawbacks of the existing trading sysiems
mddrmaﬁcallywdtmtheﬁmcilmkasfutnmmm
place a trade when electronically trading on an exchange.
This, in twrg, increascs the likelibood that the tmader will
have orders filled at desirable prices and quantities.

The “Metcury” display and trading method of the present
invention ensure fast and acemrate execaution of trades by
displaying market depth op & vertical or borizontal plane,
which fluctustes logicelly up or down, left or right across the
plroe as the market prices fuctuates. This allows the trader
1o trade quickly and efficienty.

Specifically, the present invention is direcied 1o a graphi-
cal uger interface for displaying the market depth of &
compmodity traded in a market, including a dynamic display
for np]nnlityﬂfbidsmdfuuplunﬁtyoiuhinthumukm
for the commodity and a static display of prices carrespond-
ing 1o the plurality of bids and asks. In this embodiment the
piuralities of bids and asks are dyoamically displaycd in
alignment with the prices coffesponding therein, Also
described herein is a method and system for placing trade
opders using such displays.

These cmbodiments, and others described in greater detail
herein, provide the weder with improved efficiency and
versalility i placing, and thus executing, tradc orders for
commodities in an elsctronic exchange. Other features snd
advantages of the present invention will become apparent o
those skilled in the an from the following dstailed descrip-
tiom. It should be understood, however, thatl the detniled
description apd specific exumples, while indicating pre-
fecred cmbodiments of the present invention, arc given by
way of illustration and oot limitation. Many changes and
modifications within the scope of the preseal invention may
be made withont departing from the spirit thereof, and the
invention nchdes all such modifications.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 lusirates the network compections between mul-
tipl exchanges and client sites;

FIG, 2 illustrates scrcen display showing the inside mar-
ket and the market depih of 1 given commodity being traded,

FiG. 3 flustmtes the Moroury display of the prescnt
invention;

FIG. 4 ilustrtes the Mercury display al u later nme
showing the wovement of values when compared o FIG. 3;

FIG. § illustrates » Mercury display with paramsters set in
order 1o exsmplity the Merenry trading method; and

AG. § is a Sowcharnt illustrating the process for Mercury
display and trading.

DETAILED DESCRIFTION OF THE
PREFERRED EMBODIMENTS

As described with reference 10 the accompanying figures,
the present invention provides a display and tiding methrad
1o ensare fast and accurale execution of trades by displaying
magket depth on & vertical or horizontal plape, which finc-
tuates logically up or down, left or right across the planc a5
the market prices Aluchutes. This afiows the rader 1 place
trade orders quickly and efficiently. A commidity's market
depth is the cument bid and ask prices and quantities in ths
market, The display and trading method of the invention
increae (he likelihood that the trader will be abla to exacute
orders at desinble prices and quantities.
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In the preferred embodiment, the present invention is
implemcnted on & compuler or electronic ierminal, The
compater is able 1o communicaie cither dirsefly or indirectly
{using intcrmediate devices) with the cachange to recrive
and transmil market, commodity, snd tmding order infor-
matinn. Tt is able io interact witl: 1he trader and io geperate
contents and chameteristics of & trade order to be sent to the
exchange. It is covisioned that the system of the present
inventiop can be irpplemented on apy existing of futre
terrninal or device with the processing capability to perform
the functions described berein. The scope of the present
invention is pot Limited by the type of terminal or device
used. Further, the specification refors 1o a single click of a
mouse a5 & means for user input and imeraction with the
terminal display a5 an example of a single action of the user.
While this describes 3 preferred mode of interaction, the
scpe of the present investion is not limited to the use of &
mousc 15 the input device or to the click of » mouse button
as the user's single action. Rather, any action by a user
within  shorl period of time, whetber comprising one or
mom clidks of 2 mouse button or oiber imput device, is
cumidﬁredasinglemﬁnnafll:umfnnhcpwpmofm
present invention.,

The sysiem can be configured to allow for trading in &
single or in multiple exchanges simulaneously. Conpection
of the sysiem of the preseot invention with mltiple
cachanges is illustrated in FIG. 1. This figure shows multiple
host exchanges 101-103 conpeciad through routers 104-106
to galeways 107-109. Multipls clienl terminals 116-116 for
use as irading stations can then trade in the multiple
exchanges through their commection to the gateways
107-109. When the system is configured to receive data
from multiple sxchanges, then the preferred implementation
is 1o transiate the data from various exchanges into a smaple
format. This. “translation” function is deseribed below with
reference 1o FIG. 1. An applications program interface (“TT
APT" s dopicied in the figure) trapslates the ipcoming data
femats from the diffsrent exchanges to & simple preferred
Jeta format This translation function may be disposed
anywhere in the network, for example, at the gateway ssrver,
al the individual workstations or at both, In addition, the
slotage at galeway servers and &t the client workstations,
and/or other extcrnal siorage cache historical dats such as
order books which 15t th clisnt’s active onders i the
market; that is, those orders that bave teither been fillsd nor
concellsd, Information from different ¢xchanges can be
displayed at one or in mmltple windows 8 the clicot
workstation, Accordingly, “while reference is made through
the repainder of the specification to a singls exchange to
thhluaﬂingmminﬂhmnm:d.lhnmptofm
invention inchides the ability to trade, in scerdance with the
trading methods descxibed berein, in multiple exchanges
using a single trading terminal.

The preferred cmbodiments of the present invention
inchude the display of “Market Depth” and allow trader o
view ths marke! depth of 2 commodity and to exscute trades
within the market depih with a single click of u computer
mouse button. Markst Depth represeats the order book with
the cutrent bid and ask prices and quantities in the markel.
In otler words, Market Depth is each bid and ask that was
enlered inio the market, subject 1o the limits noted below, in
addition to the inside markel, For s commodity being traded,
ibe “ingide market” is the highest bid price and the lowest
ask price.

The exchange ssnds the price, order and fill information
io each trader on the exchange. The present invention
processes this ioformation and maps it through simple
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algorithms and mapping 1ables 1o positions in & theoretical
grid prognm or any otber comparable mepping techoique
for mapping daia 10 1 screen. The physical mapping of such
infermation o a screcn grid can be done by any technigus
kpows Io thoss sldlle in the art. The present invention i not
timited by the method wsed to map the data to ibe screen
display.

How far into the market depth the present invention can
display depends on how much of the market depth the
exchaoge provides. Some exchanges supply an infimie mar-
ket depth, whils others provide no market depth or ooly 2
fow orders away from the inside market. The user of the
present ipvention can also chose how far intw the matket
depth to display on his screen. FIG. 2 illustrates 2 screen
display of an iovention described in & commeonly owasd
co-pending application catitled “Click Based Trading with
Market Depth Display™ Ser. No. 09/589,751, filad oo hta. 9,
2000, the contents of which are incorporated berein by
reference. This display shows the inside market and the
market depth of a given commodity being traded. Row 1
represtuts the “inside market” for the commodity being
traded which is the best (highest) bid price and quantity and
the best (lowest) ask price and quantity, Rows 25 represent
the “market depith® for the commodity being traded, In the
preforred embodiment of the present invention, the dieplay
of market depth (rows 2-5) lists the available pexi-best bids,
in column 203, pod xsks, in colummn 204. The working bid
und ask quuntity for each price level is alse displayed in
columns 202 and 205 respeciively (inside markzi-ow 1).
Prices and quantities for the inside parket and macket depth
update dynamically on a real time: basis #5 much information
is relayed from 1he market.

In the sreen display shown in FIG. 2, the commedity
(coniract) being traded is represented in row 1 by the
character string “CDHO". The Diepth column 208 will
inform the teader of & status by displaying dilfcreot color.
Yellow indicates that the program application is waiting for
data. Red indicates that the Market Depth has fajled to

15

0
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receive the data from the seever and has “timed out.” Green
indicates that the data hias just been updated. The other
column headings in this and sll of the other figires, are
defined as follows. BidQty (Bid Quantity): the quantity for
each working bid, BidPrc (Bid Price): the price for sach
working bid, AskPrc (Ask Price): the price for sach working
ask, AskQty (Ask Quantity): the quantity for each working
ask, LastPrc (Last Price): the price for the last bid and ask
thal were matched in the market and LastOty (Last
Quantity): 1be quantity added at the last price. Total repre-
senis the total quaptity traded of the given commodity.

The configuration of the scresn display itself infonns the
usér in o more convenient and efficient maaner than existing
systems. Traders gain a significant advaatage by seeing the
market depth because they can 564 trends in the orders in the
market. The tmarket depth display shows the trader the
intercst the merkel has in & given commodity o different
price levals, If a large amount of bids or agks arc in the
market oeer the trader's position, be may feel be should sell
or buy bafore the inside markst reaches the morass of orders.
A lack of orders shove or below the ingide market might
prompt a trader 1o enter orders near the inside market.
Without seeing the market dipth, oo such stralcgiss conld be
utilizad. Having the dyuamic market depth, including the bid
and sk quantities and prices of x traded commadity aligned
with and displayed below the carrent ioside market of the
commodity comveys the information to the wser in a more
inmjtive and easily understandable manner. Trends in the
trading of, the commodity and other relevant characieristics
wre more eazily identifiable by the user throngh the use of the
prescot invention.

Viriems abbreviations are used in the screen displays, and
specifically, in the coltmn beadings of the screen displays
reproduced herein. Some abbreviations have been discnased
ahove. Alist of common abbreviations and their meanings is
provided in Table 1.

TABLE I
Abbrevigtiops.
COLUMN DESCRIFTION COLUMN DESCRIFTION
Month Month/Year ThooBid Thaoretienl Bid Price
Bid Min{}) Bid Memier D ThenAdk Theorctic] Ask Pricn
WikBuys(d) Working Buys for entire Group 1D Ouet Capdas Actien (Seonde
individual quotes)
BidCey Bid Quantity B That Bid {ubte Cusatity
ThmhBId(E) Threskeld Bid Prick BoP Teat Bid Cuwota Prica
BUlPre Bid Price Mkt BOG Wk Bid Conte (uantty
Pid Oty Accwrn Accumabated Bid Quantity Mkt BOF ‘Whe'kal Bid Cracis Frics
BidPr: Avg Bid Price Averagn Quots Chackborx sctivate
desctivaim contoacl for quotiag
AskPre Avg Adk Price Average MEt AQD Markal Azk Quoke Quantity
Aakfre Adk Prica AP Azx Quote Price
ThrahAsk() Thrahokl Ask Prico AGQ Ak Quote Quantity
WikSell(7) Working Sclts for entine Group [0 Imp BidProfS) ied Bidt Priem
Ask Mie(T) Ask Member ID Imp Ask(ry(5) Tmplied Ask Crwacity
NatFoa Het Position AskPre(5)  Implied Ask Prica
FFNolPok Past Fill Net Powitivn Camma (%} Change in Drh= given 1 pt
chapge in undedying
LaxtPre Last Prics Delta (3) Chapge in prics given 1 0
change in underlying
LaatOy Last Quunnlity Vola [3) Parcimt volatibty
Tota] Toial Traded Crubntity Vops (3] Price change given I'B
chnge in Yaia
High High Price Rhbop (3) Prica changs given ['%

changh in intarst rata
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TABLE T-contintied
Abbrevistions,

COLUMN DESCRIFTION COLUMN DESCRIFTION
Law Lew Price Theta(3) Pricy change for cvery day

that elapess
Opea Opening Frice Click Trd Astivatefdeactivaie dlick

iraing by contract
Clows Cloging Price 5 (Stahur) Auctica, Closcd, FastMit, No

Trdable, i

Teadable, 5 « poat-irading
Clag Lagt Price-Lant Cloae Expiry Bapirntitm Mot/ Yiar
ThaaPre Thansetical Price

As described herein, the display and trading method of the
present imvention ide the user with ceriain advaniages
over systems ir which a display of market depth, #s shown
in FIG. 2, ix used. The Mercury display and trading meihod
of the presesl inventiom encure faxt and accurate execution
of trades by displaying market depth on a vertical or
hovizontal plage, wihich fuctuates logically up or down, left
or right across the plane as the market prices flucteates. This
allowe the trader 10 trade quickly and efficiantly. Ac example
of such a Mercury display is jllustraied in the screen display
of FIG. 3.

The display of market depth and the manner in which
raders trade within the market depth can be effecied in
diffexent mapners, which many traders will find materially
better, faster and more accurate. In addition, some traders
may find the display of market deptb to be difficult to follow.
In the digplay shown in FIG. 2, the market depth is displayed
vertically sc that both Bid sod Ask prices descend the grid.
The Bid prices descend the markel grid as the prices
decrease, Ask prices slso descend the mariet grid as thesc
prices actoalty increase. This combipation roay be consid-
cred counterintuitive and difficult to follow by some traders.

The Mercury display overcomes this problem in an inno-
vative and Jogical manner. Mercury also provides an order
entry systom, mackel grid, fill window and summary of
merket orders i ooe simple window. Such s condensed
display materially simplifies the trading sysiem by enlering
and tracking trades in an extremely efficient manner. Mer-
cury displays market depth in a logical, vertical fashion or

; or at some ottrer Gonveient ogle or confign-
ration. A vertical field is shown in the figurex and deseribed
for convenience, but the field could be horizontal or at an
sagle. Jo hum, Mercury forther incresses the speed of irading
and the likelibood of entering omders at desired prices with
desired quantitics. [n the preferrsd embodiment of the
invention, the Mercary display is a sutic vertical column of
prices with 1he bid and ask quantities displayed io vertical
columm Io the xide of the price column and aligned with the
corresponding bid apd ask prices. An example of this display
is shown in FIG. 3.

Bid quantities erc in the columno 1003 labeled Bid(} and
ask quantities are in column 1004 labeled AskQ). The rep-
resentative ticks from prices for the given commodity are
ghown in column 1005. The column, does pot list the whols
prices {e.g. 95.89), but rather, just the jast two digits (c.g.
£5). In the axample shown, the insids market, cells 1020, is
15 (best bid quantity) st 8% (best bid price) and 20 (best ask
quantity) at %0 {best ask price). In the preferred embodiment
of the inveption, thess thres columns are shown in differcnt
colors 5o that the trader can quickly distinpuish betwcen
them.

The values @ the price column are satic; that iz, they do
not normally change positions wnless » re-cenlering com-
toand is received (discussed in detail Inter). The valuss in the

15
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Bid and Ask columas however, are dynamic; that is, they
move up and down (in the verlical example) to reflect the
market depth for the given commodity. The LTQ column
1006 shows the last traded quantity of the commodity. The
relative position of the quantity valne with respect to the
Price valies mflects the price at which that quantity was
traded. Column 1001 labeled BE/W (entered/weorking) dis-
plays the cutent status of the trader’s orders, The statas of
each order is displayed in the price row where it was episred.
For exarpls, in cells 1007, the number next to 5§ indicates
the mumber of the trader’s ordered Jots that have been sold
at the price in the specific row. The mmber next to W
indicates the munber of the trader’s ordered lots that are in
the market, but bave pot been filled—ic. the sysem is
wodiing on filling the order. Blanks in this enlumn indicate
that po orders are sntered or working t that price. In celis
1008, the number pext to B indicates the rumber of the
trader’s ordared lots that have been bought ai the prics ip the
specific row. The mumber next to W indicates the number of
the trader’s ordered lots that ate in the market, but have not
been fillsd—ie. the system is working on filling the onder.
Various paramelers are 561 and information is provided in
column 1(42. For example, “10n48:44" in cell 1009 shows
the actual time of day. The L and R fields in ccll 1030
indicate & quantity vahue, which may be added to the order
quantity entercd. This process i explained below with
respect to trading under Mercury. Below the L and R f21ds,
in cell 1011, a number appears which ts the cuzrent
market volume, This i the pumber of lots that have beon
traded for the chbsen ¢ootract. Cell 1012, “3C 10, displa
the Net Quantity, the current position of the trader on lg:
chosen contract. The number “10™ represents the trader's
buys minue sells. Cell 10113 is the “Crrrent Cluantity”; thie
field represents the quantity for the pext order that the trader
will send to market. This can be adjusted with right and laft
clicks (up and down) or by elicking the burions which appear
below the Curment Quantity i ¢alls 1014, These butions
increase the correot gquaohty by the indicated amount; for
exapple, “10" will increase it by 10; “1H" will incresse it
by 100; “1K* will increage it by 1000. Cell 1015 is the Clear
bution; clicking this button will clear the Current (mantity
field. Cell 1016 is the Quantity Description; this is » pull
dorwn menu alkywing the trader to chose from three Quantity
Descriptions. The pull down memu s displayed when the
arrow buttem in the window is clicked. The window incudes
NetPos, Offset and a ficld allowiag the irader 1o eoter
mumbers.. Placing s tumber in this field will set a default
buy or sell quantity. ing “Offset™ in thix field will
enable the buttons of cell 1810. Choosing “NetPos” in
this field will sct the curmext Mot Quantity (rader’s net
position) as the trader”s quantity for his next trade. Cell 1017
are +/— buttons; these butions will alter the size of the
screen-either larger (+) or smaller (). Cell 1018 ix used 1o
invoke Net 0; clicking this button will reset the Net Cuantity
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(c=ll 1011) 1o zero. Cell 1019 ic used to invoke Net Real;
clicking this butlon will mset the Net Quantity (cell 10 11)
1o its actial position.

The inxide market and mancks! depth ascend and descend
a5 prices in the market increass and decreass, For example,
FIG. 4 shows x screen dispinying the same market as that of
FIG. 3 but a1 & later interval where the inside marker, calls
1101, bas risen thres ticks. Here, the inside market for the
commodity is 43 (best bid quantity) at 92 {best bid price) and
63 (best ask quantity) at 93 (best ask price). In comparing
FIGS.3 and 4, it can be seen that the price colurnn remained
static, but the mrrmpundmg hids and askx rose np the price
column, Markel Depth similarly ascends, and descends the
price column, leaving & vartical history of the market1.

Ax the market sascends or descends the price column, the
inside market, might go above or below the priee column
displaycd on & trader's screen, Usually a trader will wapt to
b able to see the inside market io assess fiurore trades. The
system of the present invention addresses this problem with
a one click centering feature. With a single click st any point
within the gray aren, 1021, below the “Net Real™ bution, the
system will re-center the joside market op the ader's
screen. Also, when using » thres-button mouse, a elick of the
middle mouse batton, irrespective of the location of the
moust pointer, will re-center the inside market on the
trader’s screen.

The same information and features can be displayed and
cnzbled in 2 borizontal fashion. Just ax -the mardcet ascepds
and descends the vertical Mercury dizplay shownp in FIGS.
3 and 4, the market will move loft and right in the horizontal
Memury display. The same data and the zame information
gleanad from the dynamicel display of the duts is provided.
it is epvisioped that otber orienfations can be used 1o
dymamically display the dais and such grientations are
intepded 10 come within the scope of the present fnvention.

Next, tuding commoditics, and specifically, the place-
ment of trade orders using the Mercury display is described.
Using the Mercury display and trading method, a trader
would first designate the desired commodity and, if
applicable, the default quaptitics. Thea be can trade with
single chicks of the right or keft mouse bution, The following
equations are nsed by the ystem to penerate irade orders sod
o determine the quantity and price to be pmociated with the
trade order. The following abbrevistions are used in these
formulas: PaPrice value of row clicked, ReValue in R fisld,
LaVitue in [ flald, QmCurrent Quiantity, O, =Total of all
quantities in Ask() column at an equal or better price than F,
Q,=Total of all quantities in BidQ columo at o equal or
better price than F, NaCnrrept Net Poxition, BosBuy order
senl 1o market apd SomSell order—sent to mariet.

Apy order enterad using right mouss bution

Bom((3 +F\P {Ea. 1)
If Bid(} field clicked.

Som(Q ARV Fs
If Ask() field clicked.

Orders entered nging the left mouse button

If “Offsct™ mode chostn in Quantity Description field
then:

Bom{d, +HIP (Eq. %)

5

k2]

50

10
If BidQ field clicked.

SO~ )P (B3 9

If AskQ field clicked.
If “number” mode chosen in Quantity Description field
them:

Bom(P (Eg. 5)
s &

If “Netf'os" mode chosen in Qmantity Desciiption field
then:

So=iF

BomNP ® 7

. 8

Orders can also be scnt to mazket for cpuantitics that vary
acenrding to the quantities available in the market; quantities
Preset by the trader, and which mouse button the irader
clicks. Usiog this feamre, a trader can buy of sall all of the
bids or asks in the market st or better than a chosen price
with one click. The trader could also 832 or subiract & preset
quantity from the quantities outstanding in the marker. If the
trader clicks in & trading cell ¢, o the BidQ or AskQ
colmn, he will enter an order in the market. The parameters
of the order depend on which mouse button be cheks and
whal preset values he set,

Using the xgeen display and valucs from FIG. 5§, the
placement of trade orders using the Mercury display and
trading method is pow described using examples. A left click
on the 18 in the BidQ column 1301 will seod so order 1o
mearket to buy 17 lots (quantity #chossn on the CQuantity
Description pull down meon cell 1204) of the commodity at
s price of 89 (the corresponding price in the Pre column
1203). Similarly, a left click on the 20 in the AskD) columo
lmmundmmdcrmmarkmtnsﬂlUlmslupnm
of 50,

Usiog the rght mouse button, an order would be seot o
market at the price that corresponds to the row clicked for
the to1al quantity of orders in the market that equal or betier
the pricc in that row plus the quantity in the R field 1205,
Thus, & right click in the AskQ colnmn 1202 in the 87 price
row will send & scll order 1o market at & price of 87 and a
quantity of 150. 150 is the sum of all the quantities 30, 97,
18 and 5. 30, 97 and 18 are all of the quantitics in the market
that wonild meet or better the trader’s sell order price of 87.
These quantilics are displayed in the BUAQ colimn 1201
bacauze this column represents the orders cuistanding in the
markst 1o purchase the commodity at each corresponding
price. The quantity § is the quantity pre-set in the R field

EomME

55 1208

65

Similarly, » right click ia the BidQ) column 1201 at the
same price Jevel of 87 would sepd a buy limit order to
market for a quantity of § at a price of 87. The quaplity is
determined in the game manner as above. [n this example,

, there are oo orders in the market that squal or belter
the chosen price—thers are o quantities in the Ask()
coturnn 1202 that equal or better this price. Therefor:, the
sum of the equal or betier quantities is zaro (“0"). The total
onler enlered by the trader will be 1he value in the R field,
which is 5.

An order entered with the left mouse button and the
“Orffset” option chosen in the quantity description field 1204
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will be catculated in the same way axs above, bul the quantity
in the L fiskd 1206 will be added insiead of the quantity in
the R Held 1205, Thus, » left olick in the BidQ column 1201
in the 92 price row will send a bury order 1o market at a price
of 92 and 1 quantity of 96. 96 is the sum of all the quantities
45, 28, 20 and 3. 45, 28 anct 20 are all quantities in the
market that would meet oc better the trader’s buy order price
of 92. These quantitics are displayed in the AskQ column
1202 becuuse this column represcals tbe orders outstanding
in the market to sell the commodity st cach comesponding
price. The quantity 3 is the quantity pre-set in the 1. field
1208,

The values in the L or R ficlds may be ncgative numbers.
This would effectively decreasc the total quantity senl to
market. Ip oiber words, in the example of a right dick in the
Azt column 1202 in the 87 price row, if the R field was =5,
the tots] quantity sant 1o market weuld be 140 (30+97418+
-2)-

If a trader chose the “NciPos” option in the cuantity
description ficld 1204, a right click would =till work &
caplained above. A Joft click wonld enter an order with a
prioe corresponding to the price row clicked and a quantity
equal to the cumrent Net position of the trader. The Net
position of the trader is the trader’s current position on the
chosen aoptract. In other words, if the trader has bought 10
more contracts (bap he bas sold, this value would be 10,
MetPos would oot affect the quantity of an order sent with a
right click.

If the trader chose a number value in the quantity
desription, a Jeft click would send an ondes ko warked for the
current quantity chosen by the trader, The default vale of
the current quantity will be the pumber cotered in the
quantity deacription field, but il could be changed by adjust-
ing the fgore in the current quantity field 1204,

"This embodiment of the invention also sllows a trader 10
delete all of his working trades with a single click of either
the right or left mouse bulton anywhere in the last iraded
guantity (LTQ) colurmn 1207, This allows a trader to cxit the
market immediately. Traders will use this feature when they
are Josing moncy and want o stop the losses from pilling up.
Traders may also wsc this foature 1o quickly cxit (he market
upon meking a desired profil. The invention also ellows a
wader in delete all of his. orders from the market at a
particular price level. A click with either mousc tutton in the
Entered/Workiog (E/W) columo 1208 will delete all work-
ingordbrsinlhnoelllhltmc!iwkﬁd-'l'hus,iflmdnr
believes that previcusly sent orders al a particular price that
have oot been flled would be poor trades, he can deletc these
orders with a single click.

The process for placing trade orders p=ing the Mercury
display and trading method of the present invention as
described above i5 shown in the flowehart of FIG. 6. First,
in step 1301, the trador bas the Msrcury display on the
trading lerminal screen showing the matket for a given
commadity. [n step 1302, the parameters are st i the
appropriate ficlds, such as the Loand R fields apd the Current
Quantity, NetPos or Offsct ficlds from the pull down menu.
In step 1303, the moust poioter is positioned #nd clicked
over 1cell in the Meroury display by the trader. In step 1304,
the system detcrmines whether the cell clicked ix a tradable
cell (i.e. in the Ask() colnmp or BidQ) column). If not, then
inncplm,mmdcnrd:rismwdormund.rm,
other quantities are adjusted or functions are performed
based upon the cell selecied. Otherwise, in step 1306, the
system detormines whether it was the Jeft or the right bulton
of the mouss thal was clicked. If it was the right, then in step
1307, the system will use the quaptity in the R feld when it
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determines the wotal quantity of the order in step 1310, If (he
joit bution was clicked, then in siep 1308, the system
determines which quantity description was chosen: Offset,
MetPos or an actual mmber,
If Offsat was chosen, then the system, in step 1308, will
use the quagtity in the L ficld when it detcrmites the tolal
quantity of the. order in step 1310. If NetPos was chosen,
then the system, in step 1312, will determine that the tata]
quantity for the trade onder will be current NetPos value, e
the pet position of Lbe tiader in the given commodity. If 2n
actunl eumber was wsed as the quantity deseription, they, in
step 1311, 1he system will determine that (he total qoantity
for the trade order will be the currcnt quantity entered, In
step 1310, the system will determine that the total quantity
for the trade order will be the vale of the R field (if siep
1307 was taken) or the value of the L field (if step 1309 was
taken) plus all quantities in the market for prices betier than
or equal 1o the price in the row clicked. Ths will add up the
quantities for each order in, the market that will fill the oxder
being entered by the trader (phus the L or R valuc).
After either steps 1310, 1311 or 1312, the system, in step
1313, delermines which column was clicked, BiddQ or AskQ.
If AsKQ was clicked, then, in step 1314, the system sends #
sell limit order to the merket at the price comresponding Lo
the row for the total quantity 1 already determined, IF BidQ)
was clicked, then, in-step 1315, the system sends o buy Himit
arder to the market at the price corresponding to the row for
the total quantity as already delzmmined.
1t should be upderstood that the above description of the
invention and specific cxamples, whils indicating prefsmed
embodiments of the prescat mvention, are given by way of
iliustration and pot limitation. Many changes and modifica-
tions within 1he scope of the invention may be made
without departing from the spirit thereof, and the: present
imvention includes all such changes and modifications.
We claim: :
1. A method for displaying market information relating 1o
1nd facilitating trading of 2 commodity being traded in an
electyonjc cxchange having an inside market with & highest
bid price and & lowest ask price on a graphical wser interface,
the method corprisiog:
dynamically displaying a first indicator in one of 1 phu-
rulity of Iocations in a bid display reigion, each location
in the tid display region earresponding 10 a price Jevel
along 2 commeon stetic prioe axis, b firsl indicalor
representing quantity associated with at least one order
1o buy the commaodity at the highest bid pricc currently
available in the coarket;
dynamically displaying & sécond indicator in one of 2
plunality of locations in an ask display region, each
location io the azk dizplay region corresponding 10 &
price level along the common siatic price axie, the
second indicator representing quantity amsociated with
at lzast one order o sell the commodity at the lowest
ask prict curently available in the wmarkes;

displaying the bid and ask displey regions in relation fo
fixed price kvels pesitioned along the common static
price axis such that when the inside market changes, the
prict levels along the commen static price axis do ool
move and st least one of the first and second indicators
moves in the bid or ak display regions relative to the
commnon static price axis;

displaying an order entry region comprising a plunlity of

Ipcations for rectiving commands o end trade orders,
each location corresponding 1o » price level along the
common siafic price axic; and

in responsc {o a selection of & particular location of the

order eotry region by a single action of & vser input
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devie, seiing a plumlity of pargmeters for a irds
order relating to the commodity aod sending the inade
order 1 the slectronic exchange.

2. The nvethod of claim % whercin the bid and ask display
regions and the order catry region compriss columns with a
plurality of cells that are displayed as a grid such that the
cells of each colvmn are aligned.

3. The method of claim 1 wherein the bid snd ask display
regions and the order entry region are orented vertically.

4. The method of claim 1 whernin the bid apd ask display
regions and the order entry region are oricated horizontally.

%, The method of claim 1 wherein one of the phurality of
locations of bid display rogion compriscs & blank regios in
which there is po first indicator displayed. '

6. The method of claim 1 wherein oo of the plurality of
Ipcations of the ask dizplay region comprises & blank region
in which there is po first indicator displayed.

7. The method of ¢laim 1 comprising the siep of display-
ing at least a portion of the comnon static price axis in &
price display regon.

8. The metbod of claim 7 wherein the bid display Tegion,
the sk display region, the order cotry region and the price
display region comprisé columns with a plurality of cells
that are displayed a5 8 grid such that the cells of each column

arc ahgped.

9. The method of claim 7 whersin the bid display region,
the a5k display region, the order eniry region and the price
display region are orisnted vertically.

10. The method of claim 7 whersin the bid display region,
the psk display region, the order entry region and the price
display rogion are orienied borizontally.

11, The method of elaim 1 further comprising the steps of:

dynsmically displaying # third indicator ai one of the
pluslity of locstions in the bid display region, the third
indicator repressnting quantity associatzd with at least
one order o buy the commedity at 1 price different than
the bighest bid price currently availabls in the market;
and

dynamically displaying » fourth indicaior at one of the
plunality of locatiops in the ask display region, the
fourth indicator representing quantity associsled with
at least ons order to scll the commedity at a price
differsnt than the lowest ask price curren(ly available in
the market.

12. The method of claim 11 wherein a location of the
phunality of locations of the bid display Tegion COMPprises a
blank region in which there i no first or third indicator
displayed. . )

13. The method of claim 1 wherein a location of the
plurality of locations of the ssk display region COmprises a
blank region in whick there is 00 second or fourth indicator
displeyed.

14. The wethod of claim 1 whersin the order sotry region
COMprises:

2 bid grder colry region comprising & plurality of loes-
tions for receiving commands 1o send buy orders, cach
Jocation corresponding 1o a price level along the com-
mon static prics axis; and

an sk order epiry region comprising & phunlity of Joca-
tipns for receiving commands o send scll orders, each
locatiop corresponding o & price level along the com-
mon static prics axis,

15. The method of claim 14 wherein the bid order entry
region overlxps with the bid display region and the ask arder
entry region overlaps with the ask display region.

16. The method of claim 1 further comprising dynami-
cally displaying an eniered order mdjcator in association
with the price levels aranged along the common slatic price
1xis.
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14, The method of clajm 16 wherein the eptered order
indicator is displayed in an entered order region.

18. The method of claim 1 further comprising dynami-
eally displaying a last trade indicator in association with the
common slatic price AXE.

19. The method of claim 18 wherin the lest trade
indicator is displayed in a last trade region-

20, The method of claim 1 further comprising the steps of:

displaying the first indicator st a first location agsociated

with 4 first price level on the common siatic price axis
at & first time; and

displaying the first indicator at a scennd location assoc-

ated with a different price level on the common static
price axis it a sccond time subsequent to the first time.

21, The method of claim 1 further comprising the steps of:

displaying Lhe second indicator at a first location 1moci-

ated wilh & first price level on the commen static price
axis at & first titoe; and

displaying the second indicator at a scoond Jocation

sssociated with a diffcrcot price leve] on the common
static price axis at & stcond time subsegquent to the first
time.

22, The metbod of claim 1 further comprising the steps of:

displsying the first indicator a1 » first location asgocisted

with a particular price level on the common static price
axig aod

repositioning the common static price axis such that the

first indicator s displayed 2t & second Jocation associ-
ated with the particular price level on the common
static price axis,

23. The meibod of claim 1 further comprising the sieps of:
displaying the second indicator at » first location associated
with s particular price level o the common static price axis;
s

repositioning the common static price axis such that the

sccond indicator s displayed at & second location
associated with the particular prics Jevel on the com-
mon slatic price a¥is.

24. The method of claim 1 wherein the bid and 2sk display
regions are displayed in different colers.

25. The method of claim 1 wherein the first and second
indicators are displayed in different colom.

26. The method of claim 1 wherein the bid and ask display
regions aré displaycd if 1 window furthér comprizing cen-
tering the display of the first and second indicators in the
window upon receipt of & centering instruction.

27. A compuier readabls medium baving program code
recorded thercon for execution oo a computer for displaying
market information relating to and facilitating trading of 2
commodity being traded in an electronic ¢xchange having sa
inside market with & highest bid price and a lowest ask price.
on 1 graphical vser interface, the program eode causing &
machine to perform the following wethod steps:

dymmically displaying a first indicator in oo of 2 phe-

nlity of locations in a bid display region, each location
in the bid display region corresponding 1o a price level
along 4 common static peice axis, the first idicator
representing quantity sssociated with at least one order
o buy the commodity 8t the highest bid price curreatly
availeble ip the macket;

dynamically displaying a second indicator in ope of 2

plurality of Jocations in o ask displey region, esch
Incation in the ask display region comesponding Lo & the
price jevel along the common Static price axis, the
second indicator ropresenting quantily associeied with
at lesst one order io sell the commodity ot the lowest
wsk prict currently svailable in the market;




Case: 1:05-cv-02164 Document #: 1 Filed: 04/13/05 Page 22 of 40 PagelD #:22

15

displaying the bid and ask displsy regions in relation 1o

fixed prics kvels positioned along the common static
price axis such that when the inside markel changes, the
price levels along the common static price axis do nol
move and at least ooe of the first and second indicators
moves in the bid or ask display regions relative to the
common slatic price axis;

displaying an order £atry region compricing a plurakity of

Tocations for rectiving commands to send trade orders,
cach location corresponding o & prics level along the
enmmon stalic price axis; and

in response to a selection of a particular location of the

.order entry ragion by & single action of a user input
device, sciting a plulity of parameters for a trade
order relating to the commodity and scading the irmde
order to the elactronic exchange.

28. The method of claim 11 wherein the first and third
indicators arc dispiayed in Jocations of the bid display region
thut are arnged along an axis which is paralle]l to the
common static price axis.

29_The method of claim 11 wherein the sccond and fourth
indicators are digplayed in Jocations of the ask display
region that are arranged along ao axis which js parallel 1o the
common static price axis.

30, Tbe method of claim 11 comprising the steps of:

displeying the first indicator at a first Jocation zssociated

with a first price level on the common stalic prics axis
at a first tims; and

displaying the first indicator st a second Jocation associ-

ated with a different price level on the common statie
prict axis 1t & econd fime subsaquent Ip the: first time.

31. The method of claim 30 whersin the third and fourth
indicators remain in the same location in the bid and ask
display regions, respectively, before and after the frst indi-
cator 15 displayed at the second location.

32. The method of claim 31 wherein each location of the
bid display region corresponds 1o a different price level
tlong the common static price axis and each Iocation of the
ask display region corrssponds 0 & differcat price level
slong the commen static price.
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33, The method of claim 11 comprising the steps of:

displaying the second indicator at a first Jocation assod-

ated with a first price level on the common static price
axis at 3 Srst tioe; and

displaying the second indicator at a second location

associated with & differspt price level on the common
static price axis at a second time subsequent o the it
time.

34, The metbod of claim 33 wherein the third and fpurth
indicMors remuin in the zame location in the bid an ask
display regions, respectively, before apd after the second
indicator is displayed at the second location.

35, The method of cluim 34 wherein each Jocation of (be
bid display region comcsponds to & different price level
tlong the common static price axis and ehch Jocation of the
ack display region corresponds lo a different price level
along the common static price.

36. The method of claim I wherein the bid and ask display
regions are displayed separately.

37. The method of claim 1 wherein the first and secood
indicators are bazed on an exchange order book and wherein
tbe price levels along the common siatic price axis do oot
move in msponse o the addition of a price to the exchange
o