
WO 2007/147681 PCT/EP2007/054517  SYSTEM AND METHOD
FOR MONITORING TRADING FIELD OF THE INVENTION The
present invention relates to a system and method for
management and monitoring of  trading in an electronic
exchange. 5 BACKGROUND OF THE INVENTION Electronic
exchange systems of today are capable to generate high
trading volumes during  short time intervals, creating
very fast moving markets. In these fast moving markets
when many participants want to trade at the same time,
and/or prices change quickly,  delays in traffic often
occur. Because of the high concentration of
participants and the high 10 rate of messages in such
systems, executions and confirmations slow down and
reports of  prices lag behind actual prices. Thus,
response times for orders and quotes increase and  the
immediate risk with this is that market participants
can experience unexpected losses  very quickly. Hence,
participants being active in the market put themselves
and/or their  clients in risky situations. Especially
market makers may expose themselves to very high  15
risks due to their special role in the market. A
market maker may be a person or a firm which quotes in
securities such as financial  instrument or
commodities, thus providing liquidity to the market
and in return for this  may be granted some
advantages, the special situation for a market maker
is described  below. 20 In this document the
definition of securities is taken from the official
definition of  securities, from the Securities
Exchange Act of 1934, and is as follows: Any note,
stock,  treasury stock, bond, debenture, certificate
of interest or participation in any profit-sharing
agreement or in any oil, gas, or other mineral royalty
or lease, any collateral trust  certificate,
preorganization certificate or subscription,
transferable share, investment 25 contract,
voting-trust certificate, certificate of deposit, for
a security, any put, call,  straddle, option, or
privilege on any security, certificate of deposit, or
group or index of  securities (including any interest
therein or based on the value thereof), or any put,
call,  straddle, option, or privilege entered into on
a national securities exchange relating to  foreign
currency, or in general, any instrument commonly known
as a 'security'; or any 30 certificate of interest or
participation in, temporary or interim certificate
for, receipt for, or  warrant or right to subscribe to
or purchase, any of the foregoing;" Furthermore in
this  document it also includes currency or any note,
draft, bill of exchange, or banker's  acceptance.
Market makers have a special position since they often
provide liquidity and take risk in  



35 the market. Therefore in order to provide liquidity
to the market they provide quotes in  multiple
securities and may take positions in a lot of
securities during a short time interval.  If during
such a situation multiple quotes are matched and
traded, the risk curve for the  market maker could
rapidly and dramatically change; thereby expose the
market maker to  more risk than expected. Thus the
price exposure in the electronic exchange may create a
WO 2007/147681 PCT/EP2007/054517  2 risk to the market
makers since they can quickly accumulate a large risk
position before  they can delete/change their existing
orders. This type of price exposure is known as in-
flight fill risk. Therefore there is a need for
systems that prevent e.g. market makers to be exposed
to  5 the in-flight fill risk, thus reducing the risk
for unwanted and rapid changes of the risk  curve.
There exist systems that provide simple solutions
which reduce high-unexpected speed of  trading.
Usually these systems are monitoring system located at
the client site. However  these solutions have shown
not to be very effective because the speed of the
electronic 10 exchange systems today. A monitoring
system at a client may take a few seconds or up to  as
much as 10 seconds before it reacts, and is able to
stop the orders sent from a  participant from being
matched. During this period many thousands of orders
could be  matched and traded at the electronic
exchange system. As a result of this, electronic
exchange systems have developed simple monitoring
systems that monitor the speed of 15 trading per
participant, or per trader at the exchange. If the
speed of trading exceeds a  predetermined limit the
exchange system automatically triggers actions to
protect this  participant, or user from further
exposure in the market. One such system is described
in US patent application US2004/0199452 which
discloses a  method and system that allow traders to
protect against in-flight risks. The solution 20
disclosed provides a trading method and system that
utilize order risk data provided by  traders. The
order risk data includes order risk parameters, such
as delta, gamma and/or  vega. Delta is a measure of
the rate of change in an option's theoretical value
for a one- unit change in the price of the option's
underlying contract. Thus, delta is the theoretical
amount by which the option price can be expected to
change for a change in the price of 25 the underlying
contract. As such, delta provides a local measure of
the equivalent position  risk of an option position
with respect to a position in the underlying contract.
Gamma is a measure of the rate of change in an
option's delta for a one-unit change in the  price of
the underlying contract. Gamma expresses how much the
option's delta should  



theoretically change for a one-unit change in the
price of the underlying contract. Theta is 30 a
measure of the rate of change in an option's
theoretical value for a one-unit change in  time to
the option's expiration date. Vega is a measure of the
rate of change in an option's  theoretical value for a
one-unit change in the volatility of the underlying
contract. Delta,  gamma, and vega are the primary risk
management measures used by those who trade in
options. 35 However, another risk management measure
for evaluating in-flight fill risk is to keep  track
of the trade volume. Especially recent trading volume
may be of interest to keep  track of. Recent trading
volume is the number of traded instruments during a
time  interval. WO 2007/147681 PCT/EP2007/054517  3
Today, the recent trading volume count is calculated
by continuously adding, for example  the volume from
each individual matched trade, and keep track of each
trade's volume and  its timestamp, and then
continuously subtract volume of trades outside the
scope of the  measured time interval. 5 Thus, each
individual trade needs to be maintained as long as it
is included in the recent  trading volume count.
Keeping track of high numbers of trades, time stamps
etc. utilize  system resources. Furthermore,
evaluating which trades' volume should be removed from
the recent trading  count, and updating the count and
the trade collection, also utilities additional system
10 resources, these calculations are very processor
demanding, and therefore use processor  time that
could be used for executing other tasks. Hence there
is a need for an improved system and method for
monitoring trading at  electronic exchanges, and
thereby decreasing risk exposure for participant at
the exchange  and at the same time performing the task
in the most efficient way in order to save system  15
resources such as processor time and memory
utilization. BRIEF DESCRIPTION OF THE INVENTION Thus
it is an object of the present invention to provide at
least a partial solution to some of  the problems
mentioned above. It is further an object of the
present invention to provide a solution that saves
capacity  20 usage of a processor. It is further an
object of the present invention to provide a solution
that saves system  resources. It is further an object
of the present invention to provide a solution that
saves memory  



space. 25 It is further an object of the present
invention to provide a solution that minimizes risk
exposure for participants on a market. It is further
an object of the present invention to provide a
solution that minimizes risk  exposure for market
makers. It is further an object of the present
invention to provide a solution that reacts fast in
reply  30 to movements on an electronic exchange.
According to a first aspect of the invention the above
and other objects are achieved by a  computer system
for monitoring matching of orders between
participants, the matching of  orders being
communicated in trade messages, the trade messages
comprising trade  parameter data, the computer system
comprising: WO 2007/147681 PCT/EP2007/054517  4 - an
interface for receiving trade messages, - an extractor
associated with the interface for, upon receiving a
trade message,  extracting a trade parameter value
based on the trade parameter data of the trade
message, 5 - a number of memories, - a write unit
associated with the memories and the extractor for
sequentially addressing  the memories for accumulating
extracted trade parameter values during a start time
and a stop time for each memory, - a read unit
associated with the memories for reading accumulated
trade parameter  10 values from the memories, and - a
determiner associated with the read unit for
determining a recent trade parameter by  utilizing the
accumulated trade parameter value(s) read from the
memories. The above  computer system has the advantage
that it provides a solution that monitors orders in a
more efficient way since it does not need to keep
track of individual trades. This results in 15 less
utilization of system resources. For example the
system preferably does not have to  keep track of when
a trade occurred since each trade parameter value will
be stored in a  time interval. Thereby there is less
data that has to be processed in the computer system.
Thus less system resources are used such as processor
time and storage space. Trade parameter data may be
any data that is related to a trade such as quantity,
20 security, time, order number, participant, trader
and so forth. Trade parameter value is preferably a
value that has been extracted from the trade
parameter data in the trade message. It can for
example be: Volume of trade, a Vega  



value, a delta value, a theta value and gamma value.
These values have already been  described above.
Furthermore the above trade parameter values may also
be values per 25 counter party, for example a trader A
may obtain an unwanted risk position against trader  B
because B's credit worthiness is not large enough.
Recent trade parameter is the accumulated trade
parameter values from one or more of  the memories.
When the recent trade parameter is determined a delta
change of the trade  parameter values may preferably
be used. In this way the update of the recent trade 30
parameter is more efficient since the delta change
describes the change that has occurred.  Thus there is
no need to determine the recent trade parameter by
aggregating the  accumulated trade parameter values
from each memory. Furthermore the computer system may
comprise a write unit that addresses one memory  at a
time. WO 2007/147681 PCT/EP2007/054517  5 Preferably
the computer system comprises a write unit that
cyclically and sequentially  addresses one memory at a
time. According to a second aspect of the invention
the above and other objects are achieved by  a
computer system for monitoring matching of orders
between participants, the matching  5 of orders is
communicated in trade messages, the trade messages
comprising trade parameter data, the computer system
comprising: - a first memory being accessible for
storing from a first start time to a first end time, -
a second memory being accessible for storing from a
second start time to a second end  time, the second
start time occurring later than the first start time
and the second end  10 time occurring later than the
first end time, - an interface for receiving the trade
messages,  the computer system being programmed to: -
upon receiving a trade message via the interface,
determine a trade parameter value  based on the trade
parameter data in the trade message, 15 - adding the
trade parameter value to any accessible memory,
thereby creating an  accumulated trade parameter
value, and - determining a recent trade parameter by
utilizing the accumulated trade parameter  value from
at least one of the first memory and second memory,
thereby monitoring matching of orders. 20 The computer
system may further being programmed to: upon a first
trade message in a time interval overwrite an old
accumulated trade  



parameter value in the memory by adding the trade
parameter value,  sequentially adding the trade
parameter value to the memory being accessible. Thus,
the computer system preferably stores a trade
parameter value in each memory  25 during the time
interval wherein the memory is activated, and thereby
creates an  accumulated trade parameter value in each
memory. Upon a trade or upon a  predetermined or
arbitrary point in time, or after a certain time
period, or at regular  intervals, the system
accumulates the accumulated trade parameter values
from each  memory in order to determine a recent trade
parameter. Preferably the recent trade 30 parameter
value is updated by the delta-change that has occurred
in a memory. The  recent trade parameter can
thereafter be used for monitoring matching of trades
by  comparing it to a threshold value or process it in
any other way suitable for the context  wherein the
invention is being used. For example for protecting
participants from in-flight  fill risk, preventing
panic movements in the market and so forth. 35 By
overwriting the old accumulated trade parameter value
when accessing a memory,  system resources can be
saved since the system preferably does not have to
perform a WO 2007/147681 PCT/EP2007/054517  6 delete
step. However the accumulated trade parameter value is
only overwritten the first  time a memory is accessed
in a time interval; thereafter the accumulated trade
parameter  value is accumulated by adding the new
trade parameter value from a recent match that  has
occurred in the electronic exchange. The adding step
continues until the time interval 5 ends and the
memory is no longer active. When the first memory is
no longer accessible  the second memory becomes
accessible and the steps are repeated for the second
memory. Since the memories may be used in a loop as
will be described later, the above  described steps
are repeated when the memory becomes active again. In
another embodiment the computer system may comprise an
evaluator, the evaluator  10 being programmed to: - by
use of an operator, evaluate the recent trade
parameter in view of a threshold  value, and - if the
recent trading parameter fulfills a criteria based on
the evaluation, execute a  monitoring action. 15 The
evaluator is for evaluating the recent trade
parameter, for example if it fulfills or  exceeds
certain criteria, thresholds or other rules. Based on
the outcome the evaluator  may execute a monitoring
action. The criteria, thresholds or rules may be
individually decided for each participant or for a  



group of participants and implemented by operators or
rules which may further be decided  20 based on the
relevant participant/participants special situation
such as financial strength, trust and so forth.
Furthermore the participant himself may decide own
threshold values  and rules. The operator may be any
type of operator that is suitable for the context
wherein the  present invention is used, for example
relational operators such as (=, <_, <, >, >_, * etc.)
25 or boolean operators such as (AND, OR, XOR, NOR,
NAND and NOT) or any combination of  these. The
monitoring action may be chosen from a group of
actions, the group comprising: - notification action,
this may be to notify a participant or the electronic
exchange that  something has occurred, 30 - widening
action, this may be to increase (spreading) the spread
and/or reduce the  volume of an order, making the
order less attractive and so forth, and - canceling
action, the canceling action is preferably executed by
either deleting the  orders or by inactivating the
orders. Inactivating an order can be done either by
freezing the order or by hiding the order. WO
2007/147681 PCT/EP2007/054517  7 Thus, if the criteria
or threshold for a recent trade parameter in the
system is fulfilled or  exceeded the system may
execute a so called monitoring action. This action may
be based  on an adjustment between the electronic
exchanges demand on liquidity on one hand, and
between a market makers risk exposure on the other
hand. Therefore there is a plurality of  5 different
actions that can be used based on what a participant
want to achieve. The monitoring actions can be divided
into the three types of monitoring actions as
mentioned  above. In a further embodiment the
invention may comprise a plurality of threshold
values, the  computer system further being programmed
to perform a specific monitoring action when  10 the
recent trading parameter exceeds each threshold value.
For example when the first threshold value is passed a
notification may be sent to the  participant.
Thereafter when the second threshold value is passed
an action making the  orders less attractive is
executed. Finally when the third threshold value is
passed the  order may be canceled. Preferably the
action of canceling matching of orders concerns 15
orders related to a specific participant. This may be
any participant but preferably this  system is for
monitoring the matching of orders for market makers.
The system may also  be configured for monitoring
matching of orders for a group of participants. 



In a further embodiment the computer system may be
programmed to accumulate a  recent trade parameter
from an individual or group of securities, for an
individual or a  20 group of participants. Thus the
system can be used as an emergency brake for a whole
market if the market panics, for example when
automatic systems or traders in an  uncontrolled way
act on their own violation, due to some political or
economical  happening. Furthermore the recent trade
parameter may be a combination of trade parameter
values  25 extracted both from options, stocks and or
any type of security according to the definition  of
securities above. When the system changes from the
first memory to the second memory preferably the
second start time occurs simultaneously with the first
end time. Either the second start  time starts after
the first end time so that a trade parameter value
would not be recorded 30 in both intervals. However
there may also be situations where the second start
time starts  at the same time as the first end time
ends. In this case a trade parameter value would be
recorded in both the first and second interval and
thus be added to both the first and  second memory.
This would result in that the trade is added twice to
the recent trade  parameter. One reason for choosing
this solution may be to decrease the risk even more WO
2007/147681 PCT/EP2007/054517  8 for a participant.
There may also be situations when the second start
time starts before the  first end time ends. Any of
the above solution can preferably be implemented and
it is up to each participant or  central exchange
using the invention to choose which solution is best
suitable for their 5 situation. The length of the time
intervals may be variable. For the first memory the
time between  the first start time and first end time
is preferably less than 30 seconds. Such as 20
seconds, 15 seconds, 10 seconds 7 seconds, 5 seconds,
4 seconds, 3 seconds, 2 seconds,  1 second, 0,5
second, 0,1 second or even shorter time intervals. 10
This is also applicable for second time interval, the
time between the second start time and  second end
time, is preferably less than 30 seconds. Such as 20
seconds, 15 seconds, 10  seconds 7 seconds, 5 seconds,
4 seconds, 3 seconds, 2 seconds, 1 second, 0,5 second,
0,1  second. Preferably the first time interval and
second time interval may have the same time 15 between
the start time and end time. However there exist
situations when the time, for  the time intervals, is
different. One such situation may be during periods
with high trading  



activity the time intervals may be shorter in order to
obtain a more detailed picture of the  situation. In
another embodiment there exists a plurality of time
intervals such as 3, 4, 5, 6, 7, 8, 9  20 or 10 time
intervals. Each interval is associated with a specific
memory that is activated  during the time interval.
When there are a plurality of memories associated with
a plurality  time intervals the time intervals are
shorter, such as 0.1, 1, 2, 3, 4, or 5 seconds. Thus
the system may comprise 2 to n memories, each memory
being accessible for storing  from a start time and an
end time, wherein the n:th start time occurs after the
(n-1)th 25 start time and n:th end time ends after
(n-1)th end time. Memories as treated in the invention
do not have to be physically separated memories.
Preferably it is memory allocations in the same
memory. Depending on which memory that  is used,
different access speed is obtained. Preferably RAM
memory is used, however other  memories may be used
such as; cache memory, hard disk memories, removable
memories  30 such as a memory-stick or the alike. The
configuration of the computer system relating to how
many time intervals and  associated memories to use,
are dependent on the context wherein the invention
will be  implemented. It may be dependent on the delay
time between a client computer and a WO 2007/147681
PCT/EP2007/054517  9 central computer comprising the
electronic exchange wherein the matching occurs.
Usually  the delay is less than a couple of seconds,
however since computer systems are becoming  faster
this delay may decrease and the configuration may have
to change in order to meet  future demands. However
the invention should be able to execute monitoring
actions that 5 prevent trades to occur that is outside
a participants control due to data latency in the
system. The trade parameter value which is determined
in the system may be chosen from a group  of
parameters, the group comprising: - Volume, 10 - Vega
parameter, - Delta parameter, and  - Gamma parameter.
This is not an exhaustive list of parameters. Other
parameters not mentioned herein and  which are obvious
to the person skilled in the art may also be used. 15
Order risk data may thus include maximum delta, gamma
or vega utilization values for  derivative products. 



As mentioned earlier the participant may be different
types of entities. Preferably the  participant may be
chosen from a group of members, the group comprising:
- a market maker, the market maker can be both an
individual(person) or a company,  20 - a company, - an
individual, - a combination of the above. The computer
system described above may preferably be implemented
in a central  computer such as in a central computer
for an electronic exchange; however it may also  25 be
implemented in a network device, such as a router,
switch, gateway or other electronic  device suitable
for hosting the task. According to a third aspect of
the invention the above object and advantages are
achieved  by providing an electronic exchange
comprising: - a market place comprising an orderbook
for keeping a record of orders,  30 - a matching
module for matching of orders, - a member database, -
an information dissemination module for distributing
information to members  associated to the electronic
exchange, and WO 2007/147681 PCT/EP2007/054517  10 - a
trade monitoring module for monitoring matching of
orders in the electronic  exchange, the matching of
orders is communicated in trade messages, the trade
messages  comprising trade parameter data, the trade
monitoring system comprising: 5 - an interface for
receiving trade messages, - an extractor associated
with the interface for, upon receiving a trade
message,  extracting a trade parameter value based on
the trade parameter data of the trade  message, - a
number of memories associated with the extractor, 10 -
a write unit associated with the memories for
sequentially accessing the memories for  accumulating
extracted trade parameter values during a start time
and a stop time for  each memory, - a read unit
associated with the memories for reading accumulated
trade parameter  values from the memories, and 15 - a
determiner associated with the read unit for
determining a recent trade parameter by  utilizing the
accumulated trade parameter values read from the
memories, 



thereby monitoring matching of orders. The above
electronic exchange has the advantage that it provides
a solution that monitors  trades in a more efficient
way since it does not need to keep track of individual
trades 20 included in a recent trading volume count.
This results in less utilization of system  resources.
For example it preferably does not have to keep track
of when the trade  occurred since each trade parameter
value will be stored within a time interval. Thereby
there is less data that has to be processed in the
computer system. Thus less system  resources is used
such as processor time and storage space. 25 In
another embodiment the electronic exchange may
comprise a monitoring module  comprising: - a first
memory being accessible for storing from a first start
time to a first end time, - a second memory being
accessible for storing from a second start time to a
second end  time, the second start time occurring
later than the first start time and the second end  30
time occurring later than the first end time, - an
interface for receiving the trade messages,  the
computer system being programmed to: - upon receiving
a trade message via the interface, determine a trade
parameter value  based on the trade parameter data in
the trade message, WO 2007/147681 PCT/EP2007/054517
11 - adding the trade parameter value to any
accessible memory, thereby creating an  accumulated
trade parameter value, and - determining a recent
trade parameter by utilizing the accumulated trade
parameter  value from at least one of the first memory
and second memory, 5 thereby monitoring matching of
orders. According to a fourth aspect of the invention
the above object and advantages are  achieved by
providing a method for monitoring matching of orders
in an electronic  exchange, between different
participants, the matching of orders is communicated
in trade  messages, the trade messages comprising
trade parameter data, the exchange 10 comprising: - a
first memory being accessible for storing from a first
start time to a first end time, - a second memory
being accessible for storing from a second start time
to a second end  time, the second start time occurring
later than the first start time and the second end
time occurring later than the first end time, 15 - an
interface for receiving the trade messages,  



the computer system being programmed to: - upon
receiving a trade message via the interface, determine
a trade parameter value  based on the trade parameter
data in the trade message, - adding the trade
parameter value to any accessible memory, thereby
creating an  20 accumulated trade parameter value, and
- determining a recent trade parameter by utilizing
the accumulated trade parameter  value from at least
one of the first memory and second memory, thereby
monitoring matching of orders. The above method has
the advantage that it provides a solution that
monitors orders in a  25 more efficient way since it
does not need to keep track of individual trades
included in a  recent trading volume count. This
results in less utilization of system resources. For
example it preferably does not have to keep track of
when the trade occurred since each  trade parameter
value will be stored within a time interval. Thereby
there is less data that  has to be processed in the
computer system. Thus less system resources are used
such as  30 processor time and storage space. In
another embodiment the computerized method for
monitoring matching of orders  between participants in
an electronic exchange comprising an interface, a
number of  memories, the matching of orders being
communicated in trade messages, the trade  messages
comprise trade parameter data, the method comprising
the steps of: WO 2007/147681 PCT/EP2007/054517  12 -
extracting a trade parameter value based on the trade
parameter data of the trade  message, - sequentially
addressing the memories for accumulating extracted
trade parameter  values during a start time and a stop
time for each memory, 5 - reading accumulated trade
parameter values from the memories, and - determining
a recent trade parameter by utilizing the accumulated
trade parameter  values read from the memories. The
method may further comprise the step of addressing one
memory at a time. In a further embodiment the
computerized method may further comprising the step of
10 cyclically and sequentially addressing one memory
at a time. The method may further be implemented in an
electronic exchange, wherein the exchange  further
comprising an evaluator, the method comprising the
steps of: - by use of an operator, evaluate the recent
trade parameter in view of a threshold  value, and 



15 - if the recent trading parameter fulfills a
criteria based on the evaluation, execute a
monitoring action. By this feature the method provides
a solution that makes it possible to evaluate the
current situation for a participant or for the whole
market trading at the electronic  exchange and
monitoring actions can be executed in order to
minimize risk for a 20 participant or for the whole
market. One way the method may decreases the risk for
a participant is to cancel orders and  specifically
canceling matching of orders related to a specific
member, such as a market  maker. However the canceling
of orders could also be to cancel a specific security
for a  specific participant, for example a specific
option for a market maker, the market maker 25 may
still be able to trade in other options. It can also
be cancellation of orders for a  combination of
securities for a participant or a group of
participants, even orders for the  whole market. The
method further provides to handle trade parameters
wherein the trade parameter is  chosen from a group of
parameters, the group preferably comprising: volume,
delta 30 parameter, vega parameter, and gamma
parameter. This is not an exhaustive list and  other
parameters not mentioned here but obvious to the
person skilled in the art may also  be added to the
group. As stated above the participant may be chosen
from a group of participants, the group  comprising: a
market maker, a company, an individual, a combination
of the above. WO 2007/147681 PCT/EP2007/054517  13
Again the monitoring action in the method may be
chosen from a group of actions, the  group comprising
the three classes of actions as mentioned earlier:
notification action,  widening action, canceling
action. The canceling action is preferably executed by
either  deleting the orders or by inactivating the
orders. 5 In another aspect the invention relates to a
memory or storage medium having program  instructions
for carrying out the steps of the method described
above. The method is  preferably implemented and
stored as computer readable program instructions on a
memory or storage medium such as a disk, CD, DVD and
so forth. These and other aspects of the invention
will be apparent from and elucidated with  10
reference to the embodiments described hereinafter.
BRIEF DESCRIPTION OF FIGURES Fig. 1 illustrates an
overview of an electronic exchange system wherein the
monitoring  system may be used. 



Fig. 2 illustrates a central exchange comprising a
monitoring module.  15 Fig. 3 illustrates an
embodiment of a monitoring module. Fig. 4 illustrates
memories used for storing trade parameter values. Fig.
5 illustrates memories and resent traded parameter
(RTP) and how RTP may be  calculated. Fig. 6
illustrates the first step in the method for adding
trade parameters to the memories.  20 Fig. 7
illustrates the second step in the method for adding
trade parameters to the  memories. Fig. 8 illustrates
the third step in the method for adding trade
parameters to the  memories. Fig. 9 illustrates trade
volume (TV) over time and a threshold value (th) 25
Fig. 10 illustrates aggregated trade volume (RTV) and
when the RTV is greater than the  threshold value.
Fig. 11 illustrates trade volume (TV) over time and a
plurality of threshold values.  Fig. 12 illustrates an
example of time intervals for the memories. Fig. 13
illustrates an example of overlapping time intervals
for the memories. WO 2007/147681 PCT/EP2007/054517  14
Fig. 14 illustrates a network device comprising a
monitoring system according to the  invention. Fig. 15
illustrates examples of different number of memories
according to the invention.  Fig. 16 illustrates an
example wherein the connection between time periods
and time 5 buckets is shown. Fig. 17 illustrates
series for Ericsson options having different strike
price and maturity  date. Fig. 18 illustrates what
data a series for an Ericsson option may comprise Fig.
19 illustrates that participants MM1 and MM2 may have
different time bucket loops for  10 different
securities. The loops may comprise a different number
of time buckets. Figures are preferably schematically
drafted in order to facilitate the understanding of
the  invention. Therefore other designs that could be
drafted in the same schematic way are  implicitly also
disclosed in this document. DESCRIPTION OF PREFERRED
EMBODIMENTS 15 Embodiments of the invention are
preferably implemented with computer devices and
computer networks that allow participants to send and
receive information such as trading  information and
so forth. An exemplary electronic exchange network
environment is shown  



in FIG. 1. An electronic exchange 101 receives orders
from client computers 102, either  directly or via
network devices 103 and networks 104 such as the
Internet or the alike. 20 The client computers may be
located at a participant location; the participant may
be a  trader, a market maker and so forth. The network
device 103 can be routers, bridges, gateways, servers
and other devices that  can be a node in a network,
also wireless electronic devices. FIG. 2 illustrates a
central electronic exchange 201 comprising a matching
module 202 25 wherein matching of bids and offers
takes place, an order book 203 wherein the orders not
instantly traded may be stored, a participant database
204 comprising information about  the participants at
the electronic exchange, a deal capture module 206
that keeps track of  who has traded what and with
whom. The information stored in the database may be
data  such as name, password, what type of participant
such as market maker or normal trader  30 and other
necessary data. The electronic exchange may also
comprise a monitoring module 205 according to the
present invention. The modules are implemented by
software  on hardware devices such as computers
comprising a processor and memories. The  monitoring
module 205 may preferably contain information about a
participants risk level  or the monitoring module may
at least have access to such data in order to be able
to 35 evaluate a recent trade parameter and execute
necessary monitoring actions. Preferably  the
monitoring module 205 is integrated in the matching
module where it resides and WO 2007/147681
PCT/EP2007/054517  15 listens to the data (trade
messages) that the matching module sends to the deal
capture  module 206. FIG. 3 shows an embodiment of a
monitoring module 301 comprising an interface 304 for
receiving trade messages and sending monitoring action
messages, a memory 302 for 5 storing in a number of
memories, trade parameter values, an extractor 305 for
extracting  a trade parameter value based on the trade
parameter data of the trade message, a write  unit 306
for accumulating extracted trade parameter values
during a start time and stop  time for each memory, a
read unit 307 for reading accumulated trade parameter
values  from the memories, and a determiner 308 for
determining a recent trade parameter 303 10 by
utilizing the accumulated trade parameter values read
from the memories. The memory  thus, further comprises
a recent trade parameter (RTP) 303. The number of
memories  may be memory allocations in the same
physical memory. Furthermore one system may  comprise
one monitoring module 301 which further may comprise
many memories 302 or  a system may comprise many
monitoring modules 310 that monitors different
securities or 



15 grouping of derivative securities having the same
underlying security. FIG. 4 illustrates a first memory
401, a second memory 402, a third memory 403, and a
fourth memory 404, constituting a memory loop/set of
memories. Each memory comprises  a trade parameter
value, C1, C2, C3 and CO for storing an accumulated
trade parameter  value. Each memory is active during a
time limit defined by the time limits: T1-T2, T2-T3,
20 T3-T4 and T4-T5. By being active the memory is
accessible for storing data such as trade  parameter
values. In this embodiment of the invention when the
time period T4-T5, is  finished the system continues
to the first memory being active during the time
period T1- T2. The memories may be referred to as
"time buckets" which describes how the memories or  25
memory allocations are being used. Thus a time bucket
can be a physical memory or a  part of a memory
(memory allocation). It is also possible to have time
bucket on external  memories. However in this document
we will use the terminology memory or memory
allocation when referring to time buckets. FIG. 5
illustrates the memories shown in FIG. 4, furthermore
a recent trade parameter 501  30 (RTP) is shown. The
dotted lines 502 illustrates how the trade parameter
values may be  added to the RTP at regular time
intervals or at predetermined time intervals decided
by a  participant. Preferably an RTP is related to
each memory loop comprising a plurality of memories,
so as  to calculate RTP for each memory loop. 35 FIG.
6 illustrates a situation wherein all memories or
memory allocations have been used  and currently the
memory in the interval T1-T2 is activated as can be
seen from the arrow  601 that represents which memory
or memory allocations that is activated. FIG. 6 is the
first figure in a loop for illustrating how the
invention works. When the interval T1-T2 is  finished
the memory T2-T3 is activated as can be seen in FIG.
7. The trade parameter value 40 in the memory may be
set to 0, however a preferred solution is to overwrite
the old trade WO 2007/147681 PCT/EP2007/054517  16
parameter value when a trade occurs in the interval
T2-T3 in this way unnecessary steps  can be avoided
and system resources is saved. For example if trade
volume is to be measured and the first trade has a
volume of 15, the  trade parameter value in the memory
T2-T3 is overwritten with 15 as shown in the figure.
5 The Recent Trade Parameter (RTP) shown in FIG. 7 is
calculated before the memory T2-T3  is overwritten
with 15, hence the value 1621. Next step can be seen
in FIG. 8 where the next memory in turn is activated
for recording  



trade parameter values. Again the memory is
overwritten when the first trade occurs in  the time
interval T3-T4. In this case the volume in the first
trade is 200, thus 200 is added 10 to the memory or
memory allocation active during T3-T4. A new RTP may
be calculated  anytime and is not restricted to the
time intervals start and end times. FIG. 9 illustrates
trades and their trade volume (TV) 902 over time for
one or a set of  securities. In the figure the time
intervals Tl-T2 to T4-T5 is illustrated on the x-axis.
A  threshold value (th) 901 is also shown in the
figure. If the trade volume is added and 15 calculated
after each time period RTP will be as shown in FIG.
10. This figure shows the  RTP 1001 which is
calculated by adding the trade parameter value from
each memory. As  shown in the figure RTP will pass the
threshold after the time interval T3-T4 which means
that the system would execute a monitoring action at
this point. When the system should execute a
monitoring action which have been decided/set by a  20
participant or by the electronic exchange. The
monitoring action may be executed before  the actual
trade is made. Thus if there exist matches which would
lead to that the trade  volume would pass the
threshold, the monitoring action would be executed
before the  actual trade takes place. Another solution
would be to let the actual trade take place and
thereafter execute the monitoring action. 25 When to
execute a monitoring action is thus dependent on the
situation or context wherein  the invention is being
used. When to execute a monitoring action may also be
dependent  on the participant/participants who may be
affected by the monitoring action, how risk  willing
they are, credit worthiness and so forth. In order to
obtain a better resolution the RTP could be calculated
as often as necessary.  30 For example the RTP could
be calculated X number of times within each time
interval. X  could be any number and is preferably
chosen based on the specific situation the invention
will be used in. Preferably the RTP is calculated
whenever an accumulated trade parameter  value has
been updated. FIG. 11 illustrates an embodiment
wherein three thresholds are used 1101 (thl), 1102  35
(th2) and 1103 (th3). The system may execute different
monitoring action when the RTP  reaches each
threshold. For example, a notification action may be
executed on the  threshold 1101, and a widening action
may be executed on threshold 1102 and a canceling
action may be executed on threshold 1103. WO
2007/147681 PCT/EP2007/054517  17 FIG. 12 illustrates
how the time intervals may be located in time after
each other. If only  four intervals were used the time
interval T5-T6 would be time interval Tl-T2, as
illustrated  



by the dotted line. FIG. 13 illustrates an embodiment
wherein the time intervals are at least partly  5
overlapping each other. FIG. 14 illustrates a network
device 1401 such as a router, gateway, server
comprising a  monitoring module 1402 according to the
invention. The network device may be located  outside
the electronic exchange for example at the client
site. However, preferably the  network device is as
close to the electronic exchange as possible. 10 FIG.
15 illustrates four different embodiments of memories
or memory allocations  according to the invention. A
first embodiment with two memories 1501, a second
embodiment with three memories 1502, a third
embodiment with four memories 1503 and  a fourth
embodiment with five memories 1504. This is a
figurative representation of the  memories or memory
allocations according to the invention. In further
embodiments more 15 memories can be used, no upper
limit does exist. How many memories to use is
dependent on the situation, in one situation 10
memories is used in another situation  where a higher
accuracy is needed maybe 100 memories/memory
allocations may be  used. FIG. 16 illustrates trades
(X1-X6) 1601 over time t, wherein three trades (X1,
X2, X3)  20 occurs in the first time interval Tl-T2,
no trade in the second or third time interval, one
trade (X4) in the fourth time interval T4-T5 and two
trades (X5, X6) in the fifth time  interval T5-T6.
Each time interval is connected to a memory allocation
1602, 1603, 1604,  1605. As picturized in the memory
allocations it can be seen that there is only four
memories therefore the trades that occur in the time
interval T5-T6 will be saved in the 25 same memory as
the trades that occurred in the first time interval
Tl-T2. Hence the figure  illustrates a loop wherein
four memories are being used. The system does
preferably only access memories when a trade occurs.
Hence as can be  seen in the figure 16 trades occur in
the first time interval and in the fourth time
interval.  Thus the system adds the three trades to
the first memory but then it does not access any  30
of the memories until the trade occurs in the fourth
time interval, at this time the memories associated
with the second and third time interval receives the
value 0.  Therefore it may be necessary to save
definition start time for each memory so that the
system can decide if earlier trades have occurred or
not in a time interval. In this way  unnecessary steps
can be avoided. 35 FIG. 17 illustrates a plurality of
option series having a strike price and maturity date.
Each  dot 1703 is a series for an option. The dots in
the same column in the ellipse 1701  represents
options series with the same Maturity date and dots in
the same row in the  



ellipse 1702 illustrates options series with the same
strike price. WO 2007/147681 PCT/EP2007/054517  18
FIG. 18 illustrates a series for an option with the
underlying stock Ericsson, a strike price  at 35 Sek,
maturity date in May and that it is a buy option. FIG.
19 is an illustration of two Market Makers MM1 and MM2
each having a memory loop  according to the invention
for each security they are trading in. Thus MM1 has a
memory  5 loop for Ericsson Options and Microsoft
options, whereas MM2 only has a memory loop for
Ericsson futures. Thus one participant may have a
monitoring system comprising a specific  memory loop
for each security they are trading in. It would also
be possible to have a  memory loop for a combination
of securities such as a memory loop for monitoring the
trade both for Ericsson options and Microsoft options,
or combination of stocks and options 10 and so forth.
Which combinations of securities that would be
monitored in the same  memory loop is obvious to the
person skilled in the art. For example it could be
securities  related to the same industry sector,
securities related to the same country and so forth.
The present invention may also apply to trading of
energy contracts, oil and other  commodities. 15 The
invention could also be applicable for ordering
systems and for online gaming systems  where
individuals are the participants. In the above
description the term "comprising" does not exclude
other elements or steps  and "a" or "an" does not
exclude a plurality. Furthermore the terms "include"
and "contain" does not exclude other elements or
steps. WO 2007/147681 PCT/EP2007/054517  19  CLAIMS 1.
A computer system for monitoring matching of orders
between participants, the  matching of orders being
communicated in trade messages, the trade messages
comprising trade parameter data, the computer system
comprising: 5 - an interface for receiving trade
messages, - an extractor associated with the interface
for, upon receiving a trade message,  extracting a
trade parameter value based on the trade parameter
data of the trade  message, - a number of memories, 10
- a write unit associated with the memories and the
extractor for sequentially addressing  the memories
for accumulating extracted trade parameter values
during a start time  



and a stop time for each memory, - a read unit
associated with the memories for reading accumulated
trade parameter  values from the memories, and 15 - a
determiner associated with the read unit for
determining a recent trade parameter by  utilizing the
accumulated trade parameter value(s) read from the
memories. 2. A computer system according to claim 1,
wherein the write unit addresses one memory  at a
time. 20 3. A computer system according to claim 1 and
2, wherein the write unit cyclically and  sequentially
addresses one memory at a time. 4. A computer system
for monitoring matching of orders between
participants, the 25 matching of orders is
communicated in trade messages, the trade messages
comprising  trade parameter data, the computer system
comprising: - a first memory being accessible for
storing from a first start time to a first end time, -
a second memory being accessible for storing from a
second start time to a second end  time, the second
start time occurring later than the first start time
and the second end  30 time occurring later than the
first end time, - an interface for receiving the trade
messages,  the computer system being programmed to: -
upon receiving a trade message via the interface,
determine a trade parameter value  based on the trade
parameter data in the trade message, 35 - adding the
trade parameter value to any accessible memory,
thereby creating an  accumulated trade parameter
value, and - determining a recent trade parameter by
utilizing the accumulated trade parameter  value from
at least one of the first memory and second memory,
thereby monitoring matching of orders. WO 2007/147681
PCT/EP2007/054517  20 5. A computer system according
to claim 4, the computer system being programmed to:
- upon a first trade message in a time interval
overwrite an old accumulated trade  parameter value in
the memory by adding the trade parameter value, 5 -
sequentially adding the trade parameter value to the
memory being accessible. 6. A computer system
according to claim 4, further comprising an evaluator,
the evaluator  being programmed to: - by use of an
operator, evaluate the recent trade parameter in view
of a threshold  



10 value, and - if the recent trading parameter
fulfills a criteria based on the evaluation, execute a
monitoring action. 7. A computer system according to
claim 6, wherein the canceling matching of orders  15
concerns orders related to a specific participant. 8.
A computer system according to claim 4, wherein the
second start time occurs  simultaneously with the
first end time. 20 9. A computer system according to
claim 4, wherein the time between the first start time
and first end time is less than 30 seconds. 10. A
computer system according to claim 4, wherein the time
between the second start  time and second end time is
less than 30 seconds. 25 11. A computer system
according to claim 4, comprising 2 to n memories, each
memory  being accessible for storing from a start time
and an end time, wherein the n:th start time  occurs
after the (n-1)th start time and n:th end time ends
after (n-1)th end time. 30 12. A computer system
according to claim 6, comprising a plurality of
threshold values, the  computer system further being
programmed to perform a specific monitoring action
when  the recent trading parameter exceeds each
threshold value. 13. A computer system according to
claim 6 and 12, wherein the monitoring action is a  35
canceling action, the canceling action is executed by
either deleting the orders or by  inactivating the
orders. 14. A computer system according to claim 4,
the computer system further being  programmed to
access the first and second memory when a trade
occurs. WO 2007/147681 PCT/EP2007/054517  21 15. A
computer system according to claim 4, the computer
system further being  programmed to accumulate a
recent trade parameter from an individual or group of
securities, for an individual or a group of
participants. 5 16. A network device comprising a
computer system according to claim 1 or 4.  17. An
electronic exchange comprising: - a market place
comprising an orderbook for keeping a record of
orders,  10 - a matching module for matching of
orders, - a member database, - an information
dissemination module for distributing information to
members  



associated to the electronic exchange, and - a trade
monitoring module for monitoring matching of orders in
the electronic  15 exchange, the matching of orders is
communicated in trade messages, the trade messages
comprising trade parameter data, the trade monitoring
system comprising: - an interface for receiving trade
messages, - an extractor associated with the interface
for, upon receiving a trade message, 20 extracting a
trade parameter value based on the trade parameter
data of the trade  message, - a number of memories
associated with the extractor, - a write unit
associated with the memories for sequentially
accessing the memories for  accumulating extracted
trade parameter values during a start time and a stop
time for  25 each memory, - a read unit associated
with the memories for reading accumulated trade
parameter  values from the memories, and - a
determiner associated with the read unit for
determining a recent trade parameter by  utilizing the
accumulated trade parameter values read from the
memories. 30 18. A method for monitoring matching of
orders in an electronic exchange, between  different
participants, the matching of orders is communicated
in trade messages, the  trade messages comprising
trade parameter data, the exchange comprising: - a
first memory being accessible for storing from a first
start time to a first end time, 35 - a second memory
being accessible for storing from a second start time
to a second end  time, the second start time occurring
later than the first start time and the second end
time occurring later than the first end time, - an
interface for receiving the trade messages,  the
computer system being programmed to: WO 2007/147681
PCT/EP2007/054517  22 - upon receiving a trade message
via the interface, determine a trade parameter value
based on the trade parameter data in the trade
message, - adding the trade parameter value to any
accessible memory, thereby creating an  accumulated
trade parameter value, and 5 - determining a recent
trade parameter by utilizing the accumulated trade
parameter  value from at least one of the first memory
and second memory, 



thereby monitoring matching of orders. 19. A method
according to claim 18, wherein the exchange further
comprising an  10 evaluator, the method comprising the
steps of: - by use of an operator, evaluate the recent
trade parameter in view of a threshold  value, and -
if the recent trading parameter fulfills a criteria
based on the evaluation, execute a  monitoring action.
15 20. A method according to claim 19, wherein the
canceling matching of orders concerns  orders related
to a specific member. 21. A method according to claim
19 or 20, wherein the monitoring action is a canceling
20 action, the canceling action is executed by either
deleting the orders or by inactivating the  orders.
22. A computerized method for monitoring matching of
orders between participants in an  electronic exchange
comprising an interface, a number of memories, the
matching of 25 orders being communicated in trade
messages, the trade messages comprise trade  parameter
data, the method comprising the steps of: - extracting
a trade parameter value based on the trade parameter
data of the trade  message, - sequentially addressing
the memories for accumulating extracted trade
parameter  30 values during a start time and a stop
time for each memory, - reading accumulated trade
parameter values from the memories, and - determining
a recent trade parameter by utilizing the accumulated
trade parameter  values read from the memories. 35 23.
A computerized method according to claim 22, further
comprising the step of  addressing one memory at a
time. 24. A computerized method according to claim 22
and 23, further comprising the step of  cyclically and
sequentially addressing one memory at a time. WO
2007/147681 PCT/EP2007/054517  23 25. A memory or
storage medium having program instructions for
carrying out the steps of  the method as claimed in
claim 17. 


