
WO 20061121689 PCTIt;$2006101.6685  CROSS AND POST ORDER CROSS-
REFERENCE TO RELATED APPLICATIONS [0001] This application claims
priority from and claims the benefit of V.S.  Provisional Application
No. 60/675,053, filed May 5, 2005, entitled "Restricted Cross  and
Post Order", which is hereby incorporated by reference. BACKGROUND
[0002] A cross order is an order type that has both a buy and it sell
component. In  a cross order, the buyer and seller have agreed to a
price and a quantity to be traded.  .Although a cross order is a
pre-negotiated trader it must nevertheless execute on the  public
markets, in accordance with prevailing marketplace regulations. In a
situation  where the buyer's and the seller's shares execute in whole
cleanly against one  another, this is the ideal situation and is
referred to as a "clean cross," However,  when a cross order does not
execute cleanly because it interacts with orders on the  market
canter's order book, this is referred to as a "cross with
interaction." In a  "cross with interaction," the side of the cross
order that does not interact with the  marketplace is left partially
unexecuted. In prior systems; the unmatched shares of a  cross order
are automatically canceled, and an order for the unmatched portion of
the  cross order needs to be generated and resubmitted. [00031
't'ypically, the broker trying to execute a cross order with such
prior  systems is responsible for determining what portion of the
cross order has not  executed and is responsible for manually
submitting a new order or orders for the  unfilled balance. The
broker is also responsible in such situations for tracking the
unfilled balance of the cross order and associating the separate
trades with it until the  original cross order tents are fulfilled. S
WO 2f1061121689 Pa ;T/CUS2OO6/O16655  (0004] Accordingly, there is a
need for a cross order where a limit-priced order is  automatically
generated and posted to the market center enter book for any unfilled



balance of a cross order when the cross order interacts with the
market. There is also a need for the subsequent execution of such
generated limit-priced orders to be  automatically associated with
the original cross order, SUMMARY  {0005] According to an aspect of
the present invention, a method for processing a  cross order
includes providing a posting market center having an order book It
Rather includes receiving a cross order and matching at least a
portion of the cross  order against the internal order book,
resulting in a remainder of the cross order. It  also includes
matching the remainder of the cross order against itself, resulting
in an  unexecuted portion of the cross order. It leather includes
converting the unexecuted  portion of the cross order into a
limit-priced order and posting the limit-priced order  generated from
the conversion to the order book. DESCRIPTION OF THE DRAWINGS [0006]
These and other features, aspects and advantages of the present
invention  will become better understood with regard to the following
description, appended  claims and accompanying drawings where: [0007]
FIG. I is a block diagram illustrating the trading environment in
which an  embodiment of the present invention operates; [I14I08] FIG,
2 is a flow diagram illustrating a process implemented by an
embodiment of the present invention for incoming market center
restricted cross and  post orders; I WO 20061121689 P;TIU820e6%016685
[0009] FIG. 3 is a flow diagram illustrating a process implemented by
an  embodiment of the present invention where a market
center-restricted cross and post  order is checked ibr buy order
interaction with the posting market center order book;  and [00101
FIG. 4 is a flow diagram illustrating a process implemented by an
embodiment of the present invention where a market center-restricted
cross and post  



order is checked for sell order interaction with the posting market
center order book,  DETAILED DESCRIPTION [0011] Referring to Fig. 1,
a trading environment in which an embodiment of the  system and
method of the present invention operates is depicted. The examples
discussed herein describe the use and application of the present
invention in an equity  security market center environment, but it
should be understood that the present  invention could be used in any
type offnancial instrument market center environment  (e.g"
securities, futures contracts, options. bonds, etc.). The trading
environment of  this embodiment includes a posting market center 20
which interacts with a number of  other market centers 24 (i.e. away
market centers) and traders 26. It should be  understood that the
posting ntarkct center 20 referred to herein refers to a computing
system having sufficient processing and memory capabilities and does
not refer to a  specific physical location. In fact, in certain
embodiments, the computing system  may be distributed over several
physical locations. It should also be understood that  any number of
traders 26 or away market centers 24 can interact with the hosting
market center 20. The posting market center 20 is the market center
on which a  specific trader 26 posts a specific order. The posting
market center 20 includes an  order matching engine 21, which
validates, matches and processes all orders on the  market center 20,
In this embodiment, the order matching engine 21 includes a cross WO
2006/121689 PCTtl,02e06J016635  order implementation program 22,
which executes cross orders and automatically  posts any unmatched
portion to the order book of the posting market center 20. The  cross
order implementation program 22 may also be utilized as stand alone
code  separate and apart f mm the order matching engine 21. In this
embodiment, the code for the order matching engine 21 and for the
cross order implementation program 22  are stored in the, posting
market center's memory. [00l2] The posting market center 20 may also
include a quote and last sale  interlace 23 that interacts with the
away market centers 24 to capture quote and last  sale information.
This information is stored to a best bids and offers data structure
25.  



This data structure 25 is where the market best hid and offer
information is stored.  The posting market center 20 may also include
an order and trade parameters data  structure 27. The order and trade
parameters data structure 27 stores pre-defined  trading parameters
and rules that are used by the order matching engine 21 in  matching
orders and executing trades. The posting market center 20 may also
include  an order and execution interface 28 which interacts with the
traders 26, the away,  market centers 24 and the order matching
engine 21 in the order execution process.  The posting market center
20 may also include an order information dan structure 29  where
order information is stored and a trade information data structure 30
where  completed trade information is stored. [0013] Throughout the
discussion herein, it should be understood that the details
regarding the operating environment, data structures, and other
technological  elements surrounding the posting market center 20 are
by way of example and that the  present invention may he implemented
in various differing forms. For example, the  data structures
referred to herein may be implemented using any appropriate
structure,  data storage, or retrieval methodology (e.g., local or
;emote data storage in data bases,  4 WO 2006?121689
PCTIU82006/016685  tables, internal arrays, etc.). Furthermore, a
market center of the type described herein  may support any type of
suitable interface on any suitable computer system. Incnntin N%rkat
Center-Retricted Cron nc41'ost d~rd r 100141 Figs. 2-4 illustrate the
process implemented by the cross order  implementation program 22
where a trader 26 sends as market center-restricted cross  and post
order to the posting market center 20 with instructions that the
cross and post  order only be executed on the posting market center
20 (i.e. as market center-restricted  cross order). It should be
understood that cross and post orders in other examples and
embodiments of the present invention may instead be designated as
unrestricted,  where portions of ti3e cross and post order could
interact with or route to other market  centers. 



[001551 Cross and post orders need to comply with rules and
regulations imposed  by a posting market center and applicable
regulatory bodies regarding the ability for  such an order to trade
at a price that is worse than a better priced away market center,
These restrictions vary according to the issue being traded. While
most issues do not  allow any trade throughs, several issues allow
trade throe ;hs up to a maximum  number of ticks worse than the
market-wide best bid or offer. In the embodiment  described herein,
the process implemented by the cross order implementation program  22
first validates the received cross and post order against away market
center prices  before processing the cross and post order any
further. in this embodiment, the order  is validated first because
market center-restricted orders cannot route to all away  market
center nor can they trade through their quotes. In other embodiments
of the  invention, where unrestricted cross and post orders are
utilized, it should be  understood that this validation step would
not be necessary because such unrestricted  cross and post orders
would be accepted irrespective of prices on the away market WO
2006/121689 PCTtUS2006113166  centers. Also, it should be understood
that in other embodiments of the present  invention this validation
may be conducted later in the process; for example, in a  situation
where the posting market center is at the market best bid or best
offer, either  alone or with an away market, and the cross and post
order trades against these  marketable orders first before checking
the validity of the cross and post order in  relation to away market
prices. [0016] Referring to Fig. 2, at step 100, a new market
center-restricted cross and  post order is received by the order
matching engine 21, and the order matching engine  21, recognizing
the cross and post order designation, initiates the cross order
implementation program 22. At step 102; the process reads a maximum
price  exemption parameter (e,g. "MaxPriceexemption") from the order
and trade  parameters data structure 27. Depending on the applicable
rules, a posting market  center 20 is allowed to trade specified
securities at prices that are worse than a better- priced market
center up to a specified amount. This amount is the maximum price  



exemption parameter. The maximum price exemption parameter may be set
differently for different securities. For exaruple, the maximum price
exemption may  no set to a for one security and may be set to 50 for
another security. The maximum  price exemption parameter could also
be set to zero, meaning that in practice no trade  through is
allowed.. The posting market center 20 of the present invention is
able to  handle differing securities having differing maximum price
exemptions. At step 104,  the process retrieves the away market best
offer price from the data structure 25. At  step 106, the process
computes the maximum price that the incoming cross and post  order
can be at to be a valid exempt order (" MaxValidCrossPriee" 3. The
maximum  price that a market center-restricted cross and post order
can be at and still be valid is  equal to the away market best offer
price plus the maximum price exemption. For  fi WO 20061121689
1DC'A'/UIS20061916695  example, if the away market best offer price
is $20 and the maximum price exemption is 30, then the maximum -valid
price rot a market canter-restricted cross and post order  is $20.03.
In this example, any market canter-restricted cross and post order
above  $20.03 would be invalid and would be canceled. At step 108,
the process retrieves the  price of the market center-restricted
cross and post order, [0017] At step 110, the process determines
whether the price of the market center- restricted cross and post
order is greater than the computed maximum valid cross  order price
parameter. If the cross and post order price is greater than the
maximum  valid cross order price parameter, then the order is
canceled, as indicated at step 118.  If the cross and post order
price is lass than or equal to (Le, not greater than) the  maximum
valid cross order price parameter, then the process eontbues to step
112  where the process retrieves the away market best bid price from
the data structure 25.  At step 114, the process computes the minimum
price that the incoming cross and  post order can he at to be a valid
exempt order ("Minvalidcrossprice"). The  minimum price that a market
center-restricted cross and post order can be at and still  be valid
is equal to the away market best bid price minus the maximum price  



exemption. For example, if the away market best hid price is 519,95
and the  maximum price exemption is 3, then the minimum valid price
for a market center- restricted cross and post order is $19.92. In
this example, any market center-restricted  cross and post order
below $19.92 would be invalid and would be canceled. 19018] At step
116, the process determines whether the price of the market center-
restricted cross and post order is less than the computed minimum
valid cross order  price parameter. If the cross and post order price
is less than the minimum valid cross  order price parameter. then the
order is canceled, as indicated at step 118. If the cross  and post
order price is greater than or equal to (Le. not less than) the
minimum valid  7 We 20061121689 PCTItJ52t1n6i016685  cross order
Price parameter, then the order proceeds to step 120 where the
process  then determines if the cross and post order interacts with
any buy orders on the  posting market center order boob (0019]
Referring to pig. 3, the process, at step 130, determines whether the
cross  and post order has any interaction with the buy orders on the
posting market center  20. At step 132, the process retrieves the
best bid price on the posting market center  20, At step 134, the
process checks whether the cross and post order price is greater
than the retrieved best bid price on the posting market center 20. if
the cross and post  order price is greater than the posting market
center best bid price, it means that the  cross and post order does
not interact with the bid side of the posting market center  book. In
that scenario, the process then continues on to step 136 to determine
whether  the cross and post order interacts with the offer side of
the posting market center 20,  Referring back to step 134, if the
cross and post order price is less than the posting  center best bid
price, then the cross and post order does internet with the bid side
of  the posting suarket center order book. At steps 138 and 140, for
the sell and buy  components of the cross and post order, the process
generates meta sell and meta buy  orders to interact with the posting
market center's Order book for the respective  components of the
cross and post order. The meta sell order and meta buy order are  



generated to interact with and trade against the posting market
center order book and  act as surrogates for the bay and sell
components of the cross and post order. [0020] At step 141 the
process retrieves the highest posted buy order on the  posting market
center book. At step 144, the process checks whether the retrieved
posted buy order price is less than the cross and post order price.
If the retrieved buy  order price is not less than the cross and post
order price (te. equal or greater to), then  the process proceeds to
step 148 where the process matches the meta sell order against  9 W3
20061121604 PC'TiUg2006 01665  the posted buy order up to the
quantity that remains on the meta sell order or the  quantity on the
posted buy order. Once the recta sell order has been matched against
the posted buy order, the process, at step 150, checks to determine
if there is any  quantity remaining on the generated meta sell order.
If there is, the process returns to  step 142 where the process
retrieves the next buy order posted on the posting market  center's
order book and follows the same steps as discussed above, The process
continues in this manner until there is no quantity remaining on the
meta sell order or  until there are no more buy orders posted on the
posting market center that the meta  sell order can trade against. As
indicated by the arrow between steps 150 and 152, if  the meta sell
order has completely traded against the posting market center's order
book, then the entire remaining meta buy order is converted to a
standard, publicly  displayed restricted buy order with a time stamp
as of that moment. The resulting  restricted buy order is posted to
the order book, as above, according to priceftirr_e  priority rules
(Le, a buy order at the highest price and first in time and a sell
order at  the lowest price and lira: in time have priority over all
other orders in the same  instrument and are ranked at the top of the
order book). [0021] Referring back to step 144, if the retrieved buy
order price is less than the  cross and post order price, then there
is no interaction of the cross order with the buy  orders posted on
the posting market center book and the process proceeds to step 146.
At step 146, any shares remaining on the meta sell order are matched
with and  



executed against the mete buy order. At step 152, after the meta buy
order executes  against the meta sell order, the process converts the
remaining shares of the meta buy  order to a publicly displayed
restricted buy order which is posted on the posting  market center's
order book according to price/time priority rules. Once the converted
meta buy order is posted to the order book, it trades like any other
market center- 4 WO 2006/121689 PCT/US2006/016685  restricted limit
order to buy on the order book. The only difference being that when
the converted ineta buy order finally executes, the execution is
reported back to the  broker that sent the cross and post order
originally. [0022] Referring back to step 134, if the cross and post
order price is greater than  the best bid price on the posting Market
center, then, as indicated at steps 136 and 170  (Fig. 4), the
process checks for sell order interaction. Referring to 'Fig. 4, the
process  employs a methodology similar to the one that is employed in
determining whether  there is buy side interaction. At step 172, the
process retrieves the best offer price on  the posting market center
20. At step 174, the process determines whether the cross  and post
order price is less than the retrieved best offer price on the
posting market  center 20. If the cross and post order price is less
than the posting market center's  best offer price, it means that the
cross order does not interact with the offer side of  the posting
market center order book either, and the cross order can execute
cleanly  against itself (i.e. a "clean cross"), as indicated at 176.
Referring hack to step 174, if  the cross and post order price is
greater than or equal to the posting market center's  best offer
price, then the cross and post order does interact with the offer
side of the  posting market center order book, At steps 178 and 180,
similar to the process on the  buy side, the process generates theta
sell and meta buy orders for the sell and buy  components of the
cross and post order which interact with the posting Market  center's
order book. [0023] At step 182, the process retrieves the lowest
posted sell order on the  posting market center's order book. At step
184, the process checks whether the  



retrieved posted sell order price is greater than the cross and post
order price. If the  retrieved sell order price is not greater than
the cross and post order price (i.e. equal to  or less than), then
the process proceeds to step 188 where the process matches the  10 Wo
20 0611 21 6 89 PCVU +2006/016685  meta buy order against the posted
sell order up to the quantity that remains on the  meta buy order or
the quantity on the posted sell order. Once the meta buy order has
been matched against the posted sell order, the process, at step 190,
checks to  determine if there is any quantity remaining on the
generated meta buy order. If there is, the process returns to step
182 where the process retrieves the next sell order  posted on the
posting market center's order book and follows the same steps as
discussed above. The process continues in this manner until there is
no quantity  remaining on the meta bay order or until there are no
more sell orders posted on the  posting market center order book that
the meta buy order can trade against, As  indicated by the arrow
between steps 190 and 192, if the meta buy order trades  completely
against the posting market center's order book, then there is nothing
left to  execute against the meta sell order and the entire meta sell
order is converted to a  standard, publicly displayed. restricted
sell order and given a time stamp as of that  moment. The resulting
restricted sell order is posted to the order book, as above,
according to priceltime priority rules. [0024] Referring back to step
184, if the retrieved sell order price is greater than  the cross and
post order price, then the cross and post order does not interact
with the  sell orders posted on the posting market center's order
book and the process proceeds  to step 186. At step 186, any shares
remaining on the meta buy order are matched  with and executed
against the meta sell order. At step 192, after the meta sell order
executes against the meta buy order, the process converts the
remaining shares of the  meta sell order to a publicly displayed
restricted sell order which is posted on the  posting market center's
order book according to price/time priority rules. Once the
resulting restricted sell order is posted to the order book, it
trades like any other  



market center. resricted limit order on the order book. The only
difference being that  11 WO 2013 611 2 168.9 PCTIU520061016685  when
the converted meta sell order finally executes, the execution is
reported back to  the broker that sent the cross and post order
originally. [0025) Examples of restricted cross and post orders sent
to a posting market  center 20 are provided below, It should be
understood that the order prices and  market prices discussed in the
examples below are by way of example only to  illustrate how the
process of an embodiment of the invention handles cross and post
orders of the present invention, Exan ple l: Incoming Market
Center-Restricted Cross and Ppst_ ird r,with o
.............................. .........  Order Book Interaction
("Clean Crass") [00261 In this Rumple 1, the Market Best Bid is $20
and the Market Best Offer is  $20.05. The posting market center 20 is
at the inside of the market by itself. The  posting market center 20
is quoting 500 rs $20.00 to 900 @ $20.05. An Away  Market Center A is
quoting 3041 Via,` $19.99 to 800 @ $20.05. [0027) A 50 price
exemption rule is in effect for the market discussed in this  example
for this security. It should also be understood that a 5 price
exemption is  shown by way of example only and that any amount of
price exemption (e.g. O. 3,  60, 100, 12, etc) could be applied to
the present invention without departing from  the scope or spirit of
the, invention, The posting market center internal book in this
example appears as follows ("Initial Order Book"):
.............................I. ._ .. ...............  Bids Offers
,.... ,. ---------- -- Clyder ' :. ..................... ....SOO `c
,20.04........ rde3~+:.., 60020.135 . ......  



43rder 2a iO41 z 19.99 Carder S. 300 01 20,035 .~'
....................
..........--------------------------------..r_..-.-....----------- A
rny= Viarkct Center A: 300 (Z 119.:9 _.._.. (oral r 6,. 20) !
20.07........  ....._. Order 3: 400 & 19.17 Awe, Market Center A; 300
4I 20.08  The public Book looks like this:
...........................................................
...._...W.. -------------- -- ----- ---s --------- F3ial.. ---------
... - Posting Market Center 500@20.00 Po ring Markz t Center 900 @-
2405  ..........---------------------------- .....
-------------------------------------- -------
....-------------------------- Posting Market Center 700 (z 19:191'r
stin~4farket Center 200 (2w ------------- --- -- 42 WO 2006/12109
PCTITS2e06/016685  1......._ ................. T 7 ------ ----
------------- -- ------------ -------------'  Posim 1Vlarket C'enier
400 ji I9 37 [00281 The posting market center 20 receives the
following restricted cross and  post order; 4 Order A.; Restricted
Cross and Post 8000 @ $2003 [00291 Referring to Fig, 2, at step 102,
the process reads the maximum price  exemption parameter
(`.41axPriceBxes 3ptiors"), which in this example is 5. Then at  step
104, the process retrieves the away market best offer price from the
data structure  25, which in this example is $20.418. At step 106,
the process computes the maximum  price that Order A can be at to be
a valid exempt order C'MaxValdCrossPrice"). In  this example, the
maximum valid price for a cross and post order is $20.13 (I.e. the
away market best offer price of $20.08 plus the maximum price
exemption price  parameter of 50). At step 108, the process retrieves
the price of Order A. which in  



this case is $20.03. [00301 At step 110, the process checks to see if
the price of Order A ($20.03) is  greater than the computed maximum
valid cross order price parameter ($20.13). In  this case, Order's A
price is not greater; so, the process proceeds to check the cross
and post order price against the opposite side of the market. At step
112, the process  retrieves the away market best bid price from the
data structure 25, which is $19.99 in  this example. At step 114, the
process computes the minhumn price that Order A on  he at: to be a
valid exempt order ("htinValidCrossPiice"). In this example, the
minrmuEn valid price ibr a cross and post order is $19.94 (i.e, the
away market best  bid price of $19.99 less the maximum price
exemption of 50). [00311 At step 116, the process checks to see if
the price of Order A ($20.03) is  less than the computed minimum
valid cross order price parameter ($19.9 <). In this  example, Order
A's price is not less than the rmr mu3 valid cross order price  13
W'O 20061121609 PCT/13829306/016695  parameter. So, the cross and
post order is a valid order eligible for possible execution  against
the posting market center order book, and as indicated at k20, the
process now  determines whether the cross and post order needs to
interact with the posting market  center's order book. [00321 In
summary, in this example, any cross and post order priced between
$19.94 to $20.13 is valid. Any cross and post order priced outside of
that range, in  this example, is invalid and is canceled by the
process because as a restricted order it  can neither route to an
away market nor can it trade through the away market Quote by  more
than the maximum price exemption. It should be kept in mind that in
this  example because the price exemption range is based on best away
market prices, the  best hid and offer prices on the posting market
center's order book are irrelevant in  determining cross and post
order validity. [00331 Referring to Fig. 3, the process, at step 132,
retrieves the posting market  center best bid price ($20.00). At step
134, the process checks if Order A's price  



($20.03) is greater than the posting market center's best bid price
($20.00). In this  case, the cross order price is greater, meaning
the cross order does not interact with  bid side of the posting
market center order book. The process proceeds to step 136  where it
determines whether the cross order interacts with the offer side of
the posting  market center order hook. [0034] Referring to Fig, 4,
the process, at step 172, retrieves the posting market  center best
offer price ($20.05). At step 174, the process checks if Order A's
price  ($20.03) is less than the posting market center's best offer
price ($20.05). In this  case, Order A's price is less than the best
offer price, meaning Order A does not  interact with the osier side
of the posting market center order book either. The  14 WO
20061121689 PC:TY1;S2006/016685  process proceeds to step 1'76 where
the buy and sell component of Order A are  executed cleanly against
one another, resulting in a "clean cross": Order A execution: Crossed
8000 @ 20,03 [0035] Because there was no interaction with the order
book, the internal order  beck still looks as follows:
..................... ..  Offers Order 1: 500 , 20.00 Order 4: 60(p
20,0.1  ------------ - -----------------------
-------------------------- Order 2 700 @), 19,99 Order 5: 300 20,05
Away Market Center Ai 300 @.10,9.).._.._.Orderr 6: --- ,1 0
20.07......_.  O e 3 ,n00 c 19 4r Fswa Market Center h 300 a 20 Gg
The public Book stilt looks like this: - - - ------ - - - -
------------- Bids Offers  Posting Market Center 500 @ 1 Posting
Market Center 900 @  



20,00 20.05  Posting Market Center 700 @ posting Market Center 200
19.99 20.07  1 Posting Market Center 400 @ 19.97 ---------
------------
--------------------------------------------------------------- E
ample 2: incoming Market Center-Ike teirea._ x ss_ sEd_,Pus?__C3 f
e_wvith,_f3id  Side Order Book Interaction [9036] In Example 2, the
posting market center's order book starts as the Initial  Order Book.
The posting market center 20 receives the following restricted cress
and  post order: 3 Order B: Restricted Cross and Post 8000 @ $19.99
100371 As described above in Example I and illustrated in Fig. 2, the
process first  checks to determine whether the cross and post order
is valid, In this example, the  xnsximum price exemption parameter is
still 50. Order B is a valid cross and post  order. Order B is within
the allowable minimum valid cross order price (;119,94) and  the
Enaxin33m3 valid cross order price ($20.13). 15 WO 26061121699
PCT/IJS2006i0166lSS  [0038] Since Order B is a valid cross and post
order, the process determines  whether Order B interacts with the
posting market center's order hook, At step 132,  the process
retrieves the posting market center boat bid price of $20.00 in this
example, At step 134, the process determines whether the Order B's
price ($19.99) is  greater than the posting market center's best bid
price (820.00), In this example,  Order B's price is not greater than
the posting market center's best bid price, meaning  that Order B
must interact with the bid side of the posting market center's order
book.  [0039] The process continues to steps 138 and 140 where it
automatically  generates a meta sell order and a meta buy order,
respectively. The meta sell order is  generated to mirror the sell
side of Order B (t.e, sett 8000  $19,99). The meta buy  



order is generated to mirror the buy side of Order B (Le, buy 8000
4t) $19.99). (00441] After generating the meta orders, the process,
at step 142t retrieves the best  posted buy order from the posting
market center order book, which is Order 1 in this  example.
It-should be noted that even if the inside market was set by an away
market  center, such as Away Market Center A, the process would still
retrieve Order I in this  example and would retrieve any buy order
posted on the posting market center's order  book up to the maximum
price exemption parameter. [0041] At step 144, the process determines
whether Order I's price ($20.00;) is  less than Order B's price
($19.99j. As Order l's price (820) is not less than Order B's
($19.99), the process at step 148 matches Order 1 (500 shares at $20)
against the  generated, meta sell order. [00421 Order I is completely
executed. The posting market center's internal order  book
momentarily looks like this: Bids Of ors G3idee '00 ( 19 99 Order 4
600 1a' 20.05  ------ ------------------  Awe vlsr~et 4 cuter A: z00
19 99 Ordei > 300 10 05  16 WO 2006"121609 PCTIUS20061016685  Order
.3; 4------ 19 ~7 Order 6 200 20.07 ---------------------------------
~_ Awav Ma kit Oentcr A 80fl 20;08  - - -------------- - [00431 After
Order 1is executed, the process continues on to step I50 where it
determines whether the generated meta sell order has quantity
remaining (i.e. has  quantity greater than zero). In this example,
the meta sell order has 7500 shares  remaining after the execution of
Order 1 (8000-500=7500). The process, therefore,  returns to step 142
where it retrieves Order 2, the next buy order posted on the posting
market center's order book. 



[00441 At step 144, the process, as before, determines whether Order
2's price  ($19.99) is less than Order 13's price (819.99). In this
ease, Order B's price ($19.99)  is not less than Order 2's price
($19.99). They are equal. As such, the process  continues on to step
148 where it matches Order 2 (700 shares at $19.99) against the  meta
sell order. [0045] Order 2 is completely executed. The internal order
book momentarily  looks like this: Bids Offers  ------------------
Aswa3y Market Centex: is 3005 19.99 Order 4; 600 ;u 20,05  Order 3
__..... --------------------- 40-- ~7- -,--------- 7.-....----------
Order _----------------- ............. 0 l 4? 20,05.----- ------ 200
, 2fl 07 Order  Order 6: ivlaSket. (c rater A 800 -0 20 08  100461 At
step 150, the process once again determines whether the generated
meta  sell order has quantity ren,ahring. In this example, the meta
sell order still has 6800  shares remaining alter the execution of
Order 2 (7500-7006800). The process,  therefore, returns to step 142.
where it retrieves Order 3, the next buy order posted on  the posting
market center's order book. Order 3 is retrieved even though it has a
worse price ($19.97) than Away Market Center A's quote ($19.99)
because of the 50  price exemption in effect in this example, 17 WO
2006;121609 PCTIU82006/016685  [0047] At step 144, the process, as
before, again determines whether Order 3's  price $19.97) is less
than Order B's price ($19.99), In this case, Order B's price
($19.99) is greater than Order 3's price ($19.97), meaning Order B
does not interact  with Order 3. The process, at this point, proceeds
to step 846 where it crosses the  



6600 remaining shares of the meta sell order with 6800 shares of the
meta buy order in a single execution 4 Order B: Crossed 6800 ;@ 19S9
[00481 After the execution of the cross, the meta buy order still has
1200 share's  available to trade (original order size of 8000 less
6800 shares crossed = 1200 shares  not yet executed). [0049] At step
152, the process converts the remaining shares of the internal meta
buy order to it standard restricted limit order to buy 1200 at
$19.99. The process  assigns a current timestamp to the newly
generated restricted buy order and posts it to  the order book in
price/time priority with respect to the other orders on the book.
[0050] The internal order book at this point looks like this: )aids 1
fliers  ----------- - 2 60- ----- ----------,99 Order--4: ----- --
.......... 600 Via. 20.05 Restricted Order T3: 1 @ $19.< iwa diark@t
(enact A. 300 $13,99 Order 5; 310 rub %0.05  ..........~ .. r
"--------------------------------------------------...--..-..--- i
Order 3: 400 tcL 19.97 Order 6: n- ;, 20,07  ..._.._.___..
,_._.____________ _ .. ................................. . Awky~
Market Center! 800 (@ 20.08  -------------------------- ------
------- ......-.. ------------.........._..._..__.._..---- ----------
.._..._.  [0051] The process also posts the generated restricted buy
order to the public  book, where it looks like any other posted limit
order and is included in the top of  book quote. The posting market
center's best bid and offer at this point is 1200 at  $19.99 to 900
at $20,05, The public book looks like this: 11Hds I OtEeY~ I  Posnng
3arket Center 1200 ; 89.99 Posting Market Center 900 @ - --------
-------,-
......................................_....------t-20.05-------------
---------------------------- ------ ------------- is WO 2006/121659
PC1'%US2005!016685  



.... ..... .._.. ..._.._. 's t?asthnk \l axy', e C rn;>v 1Jt ~~a? 1?
9'3 T~e~,iaal ~laE~:~~ ~'a-~xtx.a ~t10  . ......... 20,07 1.0152]
Once posted to the book, the restricted bay order generated from the
remaining meta portion of Order B trades like a regular restricted
limit order, This  means it trades with incoming sell orders, but is
not muted to away markets, By way  of example, the posting market
center 20 receives the following incoming order --> Order'!: Sell
1000 @ 19,99 [00531 The process matches 1000 shares of Order 7 with
1000 shares of  Restricted Order B: Order fi Sold 1000 (r) 19.99
Restricted Order B: Bought 1000 @ 19.99 (Leaves quantity = 200
shares)  (0054] Restricted Order B still has 200 shares remaining.
The internal order book  looks like this: --------------------- ----
-------------------- ----------------------------- Bids Offers
------------------------------------------
------------------------------------ .............-
------------------- ....................._._. _..............
Restricted Order B: 200 l@ 19.99 Order 4: 600 @ 20.05  Away Marko t
Center A 300 @ 19 49 Carder 5 360 `i~a26,05  ........................
Omer 3 n 6(c) 19.9 Order b 206 20.07  Away Market Cenler A: 800 ro.
20.08  (0055.1 The posting market center's best bid and offer is now
200 at $19.99 to 900  at $M05, The public order book looks like this:
------- ------- -------- -------- ------- -------- --------- Bids
Offers  Posting Market Center 200 19,99 Posting Market Center 960 (n~
20,05  Posting Market Center 400 (c) 19.9 7 : Posting Market Center
206 ;ty 



--- -------- ------------------- -- ------- - - --------- - 20,07
[00561 The posting market center 20 then receives the following
incoming order:  4 Order 8: Sell 200 (c) 19.99 19 W'O 2006/12165+3
PCTMS20061016685  (0057] The posting market center 20 proceeds to
match the 200 shares of Order 8  with the remaining 200 shares of
Restricted Order B, resulting in: s Order 8: Sold 200 @ 19.99 *
Restricted Order B: Bought 200 (c) 19.99 (Leaves quantity = 0 shares)
Restricted Order 13 is completely executed. The internal order book
looks like this:  BidC Offers Away Market Center A: j66-9 Order 4 ---
. 600 C 20.03  19.99 ----------------- Order 3: 400g Order 5 300 @
20,05  19.97 ----- Order T: 200 (iii 24,07  ----------------------
---_......................................_.............. Aavay
ledarket-Oeazter P :... 800 2 [0058] The posting market center's best
bid and offer is now 400 at $19.97 to 900  at $20.05. The public Book
looks like this: Bids Offers Posting Market Center 400 @ 19.97
Posting Market Center 900  i .
.....................................................................
........ 4.Od Posting Market Center 200 (c)  L ----------- __. 20.07
------ --------------------------- - ---------------- - - -
-------------------- 



[0059] The posting market center 20 reports the executions for the
restricted cross  and post order, Order B, and the meta order trading
information to the client: Order B Execution 1: Sold 500 try 20.00
(matched posted Buy Order 1)  Order B Execution 2: Sold 700 (+z<
19.99 (matched posted Buy Order 2)  Order B Execution 3: Crossed 0800
(c) 19,99 (crossed cleanly) Order B Execution 4: Bought 1000 @ 19.99
(matched incoming Sell Order  7) Order B Execution 5: Bought 200 @
19.99 (matched incoming Sell Order S)  (0064] A total of 8000 shares
were ssold: Execution 1: Sold. 500 (c) 20.00 (matched posted Buy
Order 1)  Execution 2: Sold 700 r@, 19.99 (matched posted Buy Order
2)  Execution 3: Sold 6800 @ 19.99 (crossed cleanly) [0061] A total
of 8000 shares were bought: Execution 3: Bought 6800 @ 19,99 (crossed
cleanly) Execution 4: Bought 1000 (c) 19.99 (matched incoming Sell
Order 7)  241 WO 2006/121689 PC;T?11020061016685  Execution 5: Bought
200 @ 19.99 (matched incoming Sell Order 8) (0062] Restricted cross
and post Order B is completely filled. 1eCrlr
t:,"_,icrceslrrnn(iazFri_GniijTt
~teE("<I,(pl>sy,e3rderr~rttl_t~f#tlttleLS doe  I3Ogk lntarbl;tign
j0063] In Example 3, the posting market center's order book star's as
the Initial  Order Book. The posting market center 24 receives the
following restricted cross and  post order: Order C : Restricted
Cross and Post 10,000 @ $20,06 (0064] As described above in Examples
1 and 2 and illustrated in pig. 2, the  process first checks to
determine whether the cross and post order is valid, In this
example, the maximum price exemption parameter is again 50. Order C
is a valid  cross and post order, Order C is within the allowable
minhmmrl valid cross order  



price ($19,94) and the maximum valid cross order price ($20.13).
[0065] Since Order C is a valid cross and post order, the process
determines  whether Order C interacts with the posting market
center's order book. At step 132,  the process retrieves the posting
market center best bid price of $20,00 in this  example, At step 134,
the process determines whether the Order O's price ($20M6) is
greater than the posting market center's best bid price ($20.04). In
this example,  Order C's price is greater than the pasting market
center's best hid price, meaning that  Order C does not interact with
the laid side of the posting market center's order book  and proceeds
to step 130 where the process determines whether Order C interacts
with  the offer side of the posting market center order hook. [0066]
At step 172, the process retrieves the posting market center best
oftfer  price, which is $20.05 in this example. At step 174, the
process determines whether  Order C's price ($20,06) is less than the
posting market center's best offer price  ($20.05), In this example,
Order C's price is not less than the posting market center's  21. W'O
2066/121659 1'C 1CS21 %/01668+  best offer price, meaning that Order
C must interact with the offer side of the posting  market center's
order book, 100671 The process continues to steps 178 and 180 where
it automatically  generates it meta buy order and a meta sell order.
The meta buy order is generated to  mirror the buy side of Order C
(le. buy 10,000 (j $20.06). The meta sell order is  generated to
mirror the sail side of Order C (i.e, sell 10,606 @ $20.06), [0068]
After generating the meta orders, the process, at step 182, retrieves
the best  posted sell order from the posting market center order
book, which is Order 4 in this  example. As in example 2, it should
be noted that even if the inside market was set by  an away market
center, such as Away Market Center A, the process would still
retrieve Order 4 in this example and would retrieve any posted sell
order up to the  maximum price exemption parameter. [0069] At step
184, the process determines whether Order 4's price (520,05) is  



greater than Order C's price ($20.06), As Order 4's price ($20,05) is
not greater than  Order C's ($20.06), the process at step 188 matches
Order 4 (600 shares at $20.05)  against the meta buy order. Order 4
experiences price improvement (i.e. trades at  $20.06 instead of
$2(L05) because Order C is a, block transaction and all shares need
to execute at the same price. [0070] Order 4 is completely executed-
The posting market center's internal order  book momentarily looks
like this: Bids Offers  (baler 1: 506 Order 5: 300 20.05  2060 Carder
2 700 a, 19 19 Order 6: 706 r@. 20.07  Away, Market Center A 'z06 @
19 o9 wn a)yMarket Center A: 806fi 24 08  --------------------- Order
3 400 @),_J-9-,9-7 [0071] After Order 4 is executed, the process
continues on to step 190 where it  determines whether the generated
meta busy order has quantity remaining (i.e. has 22 WO 20061121689
PCTf11520061016685  quantity greater than zero). In this example, the
meta buy order has 9400 shares  remaining after the execution of
Order 4 (10,000-600=9400), The process, therefore,  returns to step
182 where it retrieves Order 5, the next sell order posted on the
posting  market center's order book. [0072] At step 184, the process,
as before; determines whether Order 5's price  ($20.05) is greater
than Order C's price ($20.06). In this case, Order S's price
($20.05) is not greater than Order C's price ($20.06), As such, the
process continues  on to step 188 where it matches Order 5 (300
shares at $20.05) against the theta buy  order, Order 5 also
experiences price improvement (i.e. trades at $20,06 instead of
820.05), again, because Order C is a block transaction. 



[0073] Order 5 is completely executed, The internal order book
momentarily  looks like this: ---------- -------------- --------- - -
Bids Offers  ........................................................
- Order 1 SOU cu 2.0.00 Order 6; 200 c 20 07  Order 2 700 (ra 19 99
Away Market Center p 900_(O_ 704116  Atva~ lalaaket Ce3ater?, 300 ct;
19 99 i .._.....  Order 400 @-19 97 j [0074] At step 190, the process
once again determines whether the generated meta  buy order has
quantity remaining. In this example, the meta buy order still has
9100  shares remaining after the execution of Order 5
(9400-300=9100). The process,  therefore, returns to step 182 where
it retrieves Order 6, the next buy order posted on  the posting
market center's order book. (1075] At step 184, the process; as
before, again determines whether Order 6's  price ($20.07) is greater
than Order C's price ($20.06). In this case, Order 6's price
($20.07) is greater than Order C's price ($20.06), meaning Order C
does not interact  with Order 6. The process, at this point, proceeds
to step 186 where it crosses the  23 WO 2006121689 PCTfUS'20061016685
9100 remaining shares of the sneta buy order with 9100 shares of the
meta sell order in a single execution: 4 Order C: Crossed 9 100 @
20.06 [0076] After the execution of the cross, the meta sell order
still has 900 shares  available to trade (original order size of
10,000 less 9100 shares crossed = 900 shares  not yet executed).
[0077] At step 192, the process converts the remaining shares of the
internal meta  nil order to a standard restricted limit order to sell
900 at $24,06, The process  assigns a current timestamp to the newly
generated restricted sell order and posts it to  



the order book in price/time priority with respect to the other
orders on the book.  [00070] Tice internal order book at this point
looks like this: Bids Offers  43rder 1: 500 (c) 20.00 Restricted
Order C: 900 @ 20.06  4  ------------ 43rder 2: 740 X19.39 ' Order
5:_...._...._"""__._.._" 440 0.?07  A vay viark t Center A: 304 19.99
Away Market Center A: 800Q,20,08  Order 3 404,0 l9 97 [0079] The
process also posts the generated restricted sell order to the public
book, where it looks like any other posted limit order and is
included in the top of  Look quote. The posting market center's best
bid and offer id this point is 500 ( :  $20.00 to 900 {Ai $20,06, The
public book looks like this: Bids Offers  Posting Market Center 500 @
Posting Market Center 900 !fix) 2006  20,00 4- Posting Market Center
700 (c). Posting Market Center 200 . 20.07  19,99 _ -------------
Posting Market Center 400 [006.0] Once posted to the book, the
restricted sell order generated from the  remaining meta portion of
Order C trades like a regular restricted limit order. This  24 WO
20061121.689 PCT/US10061016695  means it trades with incoming buy
orders, but is not routed to away markets. By way of example, the
posting market center 20 receives the following incoming order:  3
Order 9: Buy 900 @ Market [0001) The posting rt3arket center 20
matches 900 shares of Order 9 with 900  



shares of Restricted Order C, filling both orders completely: Order
9: Bought 900 @ 20.06 Restricted Order C: Sold 900 tt?j 20.06 (Leaves
quantity = 0 shares)  [0082) The internal order book looks like this:
Bads .. s Order 7 S{le %x120,00 Or+ er 6: 200 _ (@, 2C? ,6 7  0}rtler
2 700 `c) 19 99 a M.av Market Centel A 800 20.08  - ---------
--------- ----------- ftwpy Market Cet3ter .'t: 300 ta, 19 49 6
C)rdera. -- ----------- [O083J The posting market center's best hid
and offer is now 500 at $20.00 to 200  at $20.07. The public book
looks like this: Bi& Offers  Posting Market [ enter 500 n Posting
Market Cen er 200 ul 20.07  ------- - -- -- Posting Market Center 700
19.99 Posting Market Center 400 @  19.97 [0084) The posting market:
center 20 reports the executions for the restricted cross  and post
order, Order C, and the meta order trading information to the client:
Order C t: xx3.ufion l i3uugat 600 a 20.et4 (ruatched ,xi Erri Sell 0
der 4)  ltdC...r t; I \e . Utii)f '2 BC'k.&g 3t <0t) `~a "e.E,&
(3r'Eate}lf:Gi. et( 1t.:d hell } i er ;.  Order "t. c a ion'  rosmv
9100 cf . 0.,,ti (Grt>\st.d "kai3.y) Otc$r C Exert liol 4 Sold 900 ~
20.06 (m lehed i:t3{ otnnig B,, Order 9)  [0085) A total of 10,000
shares have been bought: Execution 1: Bought 600 @ 20.06 (matched
posted Sell Order 4)  Execution 2: Bought 300 CO; 20.06 (:matched
lxoste4 Sell Order 5)  



Execution 3: Bought 9100 @ 20,06 ((:m&&ci cieauly) 25 WO 20061121689
PCT/US20061016685  [0086] A total of 10,000 shares have been sold:
Execution 3: Sold 9100 @ 20,06 (crossed cleanly) Execution 4: Sold
900 @ 20,06 (matched incoming Buy order 9)  [0077] Restricted Cross
and Post Order C is completely filled, [0080] While the invention has
been discussed in teams of certain embodiments, it  should be
appreciated that the invention is not so limited, The embodiments are
explained herein by way of example, and there ate numerous
modifications, variations  and outer embodiments that may be employed
that would still be within the scope of  the present invention. 26
CLAIMS  I . A method implemented at least partially in a programmed
computer for processing a  cross order, the method comprising:
providing a posting market center having an internal order book;
receiving. by the programmed computer, a cross order, wherein the
cross  order identifies a buy order component with a number of shares
to buy and a sell  order component with a number of shares to sell,
the respective number of shares to  buy in the buy order component
and number of shares to sell in the sell order  component being equal
and forming the cross order; matching by the programmed computer, at
least a portion of the cross  order against the internal order hook,
resulting in a remainder of the cross order;  matching by the
programmed computer, the remainder of the cross order against the
opposite component of itself, resulting in an unexecuted portion of
the  opposite component of the cross order; converting by the
programmed computer, the unexecuted portion of the  opposite
component of the cross order into a limit-priced order; and 



posting by the programmed computer, the limit-priced order generated
from the conversion to the internal order book, 2, The method of
claim 1, further comprising: matching by the programmed computer, the
generated limit-priced order  against a contra-side order, resulting
in a trade; and associating by the programmed computer, the trade of
the limit-priced  order with the cross order. 27 3. The method of
claim 1, wherein the cross order is a market-center restricted order,
d. The method of claim 1, wherein the cross order is not restricted
to a specific market- center. The method of claim 1, wherein after
receiving the cross order, frirther comprising  validating by the
programmed computer, the cross order as a valid order. 6. The method
of claim 1, wherein after receiving the cross order, further
comprising  generating by the programmed computer, a meta sell order
and a meta buy order to  represent the cross order. ?. A method
implemented at least partially in a programmed computer for
processing a  cross order, the method comprising: providing a posting
market center having an order book with at least one  buy order on
the order book having a best bid price for the posting market center;
receiving by the programmed corer fitter, a cross order with a cross
order price and an offsetting buy order component and sell order
component, wherein the  number of shares in the buy order component
and the number of shares in the sell  order component are equal;
determining by the programmed computer, whether the cross order price
is  higher that, the best bid price, wherein when the cross order
price is not higher than  the best bid price, generating a meta sell
order to represent the sell order component  of the cross order and
generating a meta buy order to represent the buy order  component of
the cross order; 



snatching by the programmed computer, the generated meta sell order
with  the buy order on the order book having the best bid price,
resulting in the meta sell  order having a portion remaining; 28
executing by the programmed computer, the remaining portion of the
meta  sell order against the generated Eneta buy order, resulting in
a portion of the meta. buy  order being unexecuted; converting by the
programmed computer', the unexecuted portion of the  meta buy order
into a limit-priced buy order; and posting by the programmed
computer, the lirnit-priced buy order generated  for the conversion
to the order book. 8. The method of claim 7, further comprising:
matching by the programmed computer, the generated limit-priced buy
order against a sell order, resulting in a trade; and associating by
the programmed computer, the trade of the limit-priced buy  order
with the cross carder. 9, The ine`.hod of claim 7, wherein the cross
order is a market-center restricted order. 10. The method of claim 7,
wherein the cross order is not restricted to a specific market-
center. i i . The method of claim 7, wherein after receiving the
cross order, further comprising  validating by the programmed
computer, the cross order as a valid order. 12, A method implemented
at least partially in a programmed computer for processing a  cross
order, the method comprising: providing a posting, market center
having an order book with at least one  sell order on the order book
having a best offer price for the posting market center;  receiving
by the programmed computer, a cross order with a cross order price
and an offsetting buy order component and sell order component,
wherein the  29 number of shares in the buy order component and the
number of shares in the sell  



order component are equal, determining by the programmed computer,
whether the cross order price is  lower than the best offer price,
wherein when the cross order price is not lower than  the best offer
price, generating a meta sell order to represent the sell order
component  of the cross order and generating a meta buy order to
represent the buy order  component of the cross order; matching by
the programmed computer, the generated meta buy order with  the sell
order on the order book having the best offer price, resulting in the
meta buy  order having a portion remaining; executing by the
programmed computer, the remaining portion of the meta  bray order
against the generated meta sell order, resulting in a portion of the
meta sell  order being unexecuted; converting by the programmed
computer, the unexec_ated portion of the  meta sell order into a
limit-priced sell order, and posting by the programmed computer, the
limit-priced sell order generated from  the conversion to the order
hook. 13. The method of claim 12, further comprising: matching by the
programmed computer, the generated lianit-priced sell  order against
a buy order, resulting in a trade; and associating by the programmed
computer, the trade of the limit-price'd sell  order with the cross
order. 14. The method of claim `12, wherein the cross order is a
market-center restricted order.  15. The method of claim 12, wherein
the cross order is not restricted to a specific market- center, 30
16. the method of claim. 12, wherein after receiving the cross order,
further comprising  validating by the programmed computer, the cross
order as a valid order. 17. A posting market center, comprising:  an
internal order book, 



an interface for automatically receiving orders, including a cross
order,  wherein the cross order identifies a buy order component with
a number of shares to  buy and a sell order component with a number
of shares to sell, the respective  number of shares to buy in the buy
order component and the number of shares to sell  in the sell order
component being equal and forming the cross order; a posting market
center memory for storing code for analyzing and  processing cross
orders; a processor for interacting with the interface and executing
the code For  analyzing and processing cross orders stored in the
memory when. the interface  receives a cross order, wherein the code,
when executed: automatically determines whether the cross order
interacts with an order  on the internal order book; wherein when the
executed code determines that the cross order interacts  with an
order on the internal order hook, the code automatically matches at
least a  portion of the cross order against an order on the internal
order book, resulting in a  remainder of the cross order; the
executed code automatically matches the remainder of the cross order
against the opposite component of itself, resulting in an unexecuted
portion of the  opposite component of the cross order; the executed
code automatically converts the unexeeuted portion of the  opposite
component of the cross order into a limit-priced order; and
automatically posts the limit-priced order generated front the
conversion to  the internal order book. 31 


