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FINANCIAL MARKET REPLICATOR AND 
SIMULATOR 

RELATED APPLICATION DATA 

[0001] The present application is a continuation of US. 
patent application Ser. No. 12/592,291, ?led on Nov. 20, 
2009, Which claims the bene?t of US. Provisional Applica 
tion Ser. No. 61/116,347, ?led Nov. 20, 2008, the disclosures 
of Which are herein incorporated by reference in its entirety. 

TECHNICAL FIELD 

[0002] The present invention generally relates to the analy 
sis of ?nancial and securities market activity, and, more par 
ticularly, to a system and method of replicating and simulat 
ing ?nancial markets using actual ?nancial market data 
combined With user settings and metadata to enhance market 
research, analysis, trading strategies, and trading skills. 

BACKGROUND OF THE INVENTION 

[0003] In a securities market, shares of stock in corpora 
tions (and options thereon), commodity futures (and options 
thereon), currencies, bonds and the like are commonly traded 
at ?nancial market centers or exchanges. Other traded items 
can include, but are not limited to, index tracking funds, 
mutual funds, derivatives, etc. For simplicity, the folloWing 
discussion Will be primarily in connection With the purchase 
and sale of corporate stock, but the principles set forth may be 
applied to any public or private exchange traded item. 
[0004] Within a market center or exchange, traders buy and 
sell securities. To maximiZe the pro?t taken from the securi 
ties market, traders often track and analyZe certain informa 
tion to determine What moment is advantageous to sell or buy 
a particular security. Traditionally, traders have tracked infor 
mation derived from the “?oor” of exchanges such as the NeW 
York Stock Exchange (NYSE) and American Stock 
Exchange (ASE), electronic exchanges such as the National 
Association of Securities Dealers (NASDAQ), futures 
exchanges such as the Chicago Mercantile Exchange, private 
market maker exchanges, and the like. Each exchange makes 
available certain data to the public, and certain data to the 
market makers associated With the exchange, either for free or 
via a paid subscription service. For example, this data may 
include the reporting of trades, trade times, trade volumes, 
bids, asks, bid volumes, ask volumes, and various other trans 
actional information or pre-transactional information, in the 
form of “Level I”, “Level II” and “Level III” information. 
[0005] The nature of Level I, Level II and Level III infor 
mation is knoWn in the art. Brie?y, Level I information for a 
particular security typically includes, but may not be limited 
to, the current trade price (i.e., last trade), the current trade 
volume, the total volume of shares traded during the trading 
session, the price to earnings (P/E) ratio, the previous trading 
day’s closing price, the present day’s opening price, the high 
and loW prices for the day and for the previous 52 Weeks, the 
change from the prior closing price, the loWest ask price 
(inside ask), the highest bid price (inside bid), the earnings per 
share, the market capitaliZation, the dividend paid per share, 
the dividend yield, neWs items and articles Whether textual, 
audio, or video, and so forth. Also available are records of 
historical performance, Which can be displayed graphically 
on a trade by trade basis or aggregated over periods of time 
ranging from fractions of seconds to years. Also available are 
statistics for an entire exchange, such as total volume of 
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shares traded and statistics for calculated market indices, such 
as the DoW-J ones Industrial Average (“The DOW”), the 
NASDAQ Composite, the Standard and Poor’s 500 (“S&P 
500”), the Russell 2000, sector indices, etc. 
[0006] Level II information for a particular security typi 
cally includes each market maker, each ECN, and each 
regional exchange having an open (or active) bid or ask, the 
time When the bid or ask Was placed (also referred to respec 
tively as bid time and ask time), the siZe of the bid or ask (i.e., 
number of shares, often reported in lots of 100) and the price 
of the ask or bid. 

[0007] Level III information for a particular security 
includes everything that the other tWo levels do, plus it alloWs 
a particular market maker to go into an exchange’s system 
and change his bids and offers and siZe on the stocks in Which 
he makes a market or places an order. 

[0008] This information can be transmitted electronically 
in near real time (i.e., almost simultaneously With actual 
market activity) to computer Workstations or computer serv 
ers for traders and/or computerized trading systems to vieW 
and analyZe. Trading information also may be recorded and 
accessed subsequently for at least a given period of time, 
sometimes, depending on the source, going back days, 
months, or years. Such information commonly is referred to 
in the art as Electronic Historical Financial Data (EHFD). 
[0009] The practice of saving EHFD information is Well 
established. EHFD is typically transactional in basis, and 
contains a record of trades that have occurred over a de?ned 
period of time. Each tradable ?nancial security is typically 
kept in its oWn separate data ?le. For example, a separate data 
?le Would be kept for Microsoft trades apart from, Home 
Depot trades. This practice is similarly used for various other 
types of ?nancial securities, instruments, and indices With 
separate ?les for different items that are traded Whether a 
given item be a stock, a bond, or a futures contract, or index. 
[0010] EHFD is typically saved in ?les consisting of for 
matting information and data records. Each record in the ?le 
typically contains various ?elds of information for a speci?c 
interval of time. The granularity of the time interval can be as 
small as a record for every trade. Other typical time granu 
larities for the records are 1 minute, 5 minute, 10 minute, 15 
minute, 30 minute, 60 minute, day, Week and month. Custom 
time interval aggregations can also be kept. The record ?elds 
are typically security symbol, delivery month, option expira 
tion, date, time, open (?rst trade), highest, loWest, close (last 
trade) and trade volume. 
[0011] Relatedly, ?nancial market data may be run through 
an Analytics and Charting SoftWare Program (ACSP) for 
analyZing and displaying market information, and creating 
analytic data. Analytic data is derived from and used in con 
junction With ?nancial data. Analytic data is derived by apply 
ing various formulae and algorithms to the types of data as 
described above. Such analytic data is Well knoWn in the art. 
It is vast in scope, and typically provides for a means for user 
customiZation by alloWing the user to change the parameter 
values of the formula and algorithms. Since time is usually of 
the essence in trading, most analytic data is calculated and 
updated in real time to re?ect the current market. The process 
of updating of analytics as neW ?nancial information arrives 
is complex. The updating process often requires the use of 
intermediate variables. Intermediate variables are analytic 
data themselves, but are typically only interesting in that they 
are necessary to update other analytic data. Analytic data goes 
by many names, knoWn Within the art, depending upon hoW it 
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is used: indicator, index, study, system, system indicator, or 
alert criterion. The common feature of all analytic data is that 
it is data derived from the raW ?nancial data. 
[0012] An example of an analytic data is a simple moving 
average. A speci?c analytic data point might be the average of 
the last ?ve (5) trades of shares of Microsoft at 12:37:40 PM 
on Sep. 18, 2009. To compute this data point from a table of 
trades involves identifying the trades and summing the last 5 
trade prices. The sum is an example of an intermediate vari 
able, as are each of the trades in the sum. The average is 
obtained by dividing the sum by 5. To determine this same 
average a moment later, after a neW trade has occurred, one 
may subtract the oldest trade from the sum, add the neW trade 
to the sum, and divide by the sum by 5. Such a method of 
obtaining neW information, and updating an analytic, possi 
bly using its previous value, and possibly using intermediate 
variables, is knoWn in the art as an update formulae or update 
algorithm. 
[0013] ACSP tools are knoWn in the art and are utiliZed in 
connection With the receipt, analysis, and display of real time 
and/ or historical ?nancial market data. An ACSP may derive 
and display analytics, bid/ask, trade, and price information 
from the Level I and/ or Level II data for one or more securi 
ties. Such market information, and analytics may be useful to 
traders by providing indications of price or other trends for 
the ?nancial securities. 
[0014] In addition to market information provided by the 
exchanges, a variety of neWs sources also generate informa 
tion, Whether textual, audio, or video, that may be relevant to 
securities trading. NeWs items such as earnings reports, merg 
ers and acquisitions reports, product press releases, SEC ?l 
ings and various other neWsWorthy events may occur for 
numerous securities on any given day. Such events may be 
reported in a variety of print, broadcast (e.g. television and 
radio), Internet, and other media. 
[0015] Another type of information Which traders ?nd use 
ful for communication and training is user experience infor 
mation. It is not uncommon for traders to gather as clubs, or 
in forums to discuss their vieWs on the markets, and their 
trading ideas and experiences. It is also not uncommon for 
traders to spend signi?cant amount of money for training, 
advice, both on the markets, and on methods of trading, and 
various trading tools and resources. The user experience in a 
typical ACSP is quite con?gurable, and the outcome of a 
trading session depends can be enormously dependent upon 
hoW the available resources of the ACSP are initially con?g 
ured, and then hoW they are subsequently manipulated by the 
user during trading. Traders typically Wish to avoid, and if 
they cannot avoid, avoid repeating, a particularly disastrous 
trading experience. The actual, intended, or mistaken user 
actions during a trading session can be useful for communi 
cation and training. Being able to capture these trading ses 
sions may be of enormous bene?t to a trader. Once captured, 
this user experience information can be edited, recorded, and 
shared. After-the-fact narrative and active user metadata may 
also be added. Collectively, user experience data and user 
metadata greatly broaden the scope of What an ACSP can do 
and greatly deepen the usefulness of the user experience. 
[0016] Many traders are interested in short term upWard or 
doWnWard price movements for selected securities, looking 
for perceived market imbalances, and often executing numer 
ous trades in any given trading day. Because of these market 
imbalances, sometimes opportunities exist to make a signi? 
cant pro?t over a very short time frame. There are many 
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different events that can cause a market imbalance. The fol 

loWing are a feW of many possible examples. Some imbal 
ances may exist because a large position must be liquidated 
quickly causing supply to temporarily exceed demand. Some 
market imbalances may exist because a neWs report Was 
erroneous. This can cause ill-informed market participants to 
mis-value the security. Other market imbalances may exist 
because of stale information. For example, the current valu 
ation of the security re?ects an assumed cost of a competing 
or complementary product Which has changed. A market 
imbalance may simply occur because the security is only 
being initially offered and has not had an opportunity to 
Weigh in market sentiment. Some kinds of market imbalances 
resolve quickly, such as erroneous neWs. Others may be 
caused by governmental policies Which may continue for 
years. 

[0017] Predicting upWard and doWnWard price movement, 
hoWever, is dif?cult to say the least. To pro?t from such 
perceived imbalances, the trader needs to knoW Whether pat 
terns of imbalance repeat and can be pro?table. To do so, 
traders seek to become pro?cient in both the creation and the 
execution of a trading strategy Which encompass the identi 
?cation and contingent execution of trades. Since the identi 
?cation, estimation of pro?t, and estimate of time-frame are 
contingent on ones understanding of the underlying market 
imbalance and on the behavior of the other market partici 
pants, traders are continuously looking to develop or modify 
their trading strategies and trading techniques. Despite the 
continuous effort to develop neW and better trading strategies, 
there is no knoWn convenient and effective Way to test 
Whether any given strategy Will be likely to succeed under 
actual real time market conditions. Of course, a trader may 
simply start trading in accordance With the strategy to see if it 
Works, but, given the complexities of the markets, Which are 
virtually innumerable, one Would do so at great ?nancial risk 
since each dollar may be lost only once. 

[0018] Conventionally, one of the primary methods used by 
traders to test and validate a trading strategy is to “paper 
trade”. Typically a trader Would paper trade by using EHFD 
?les With a computer softWare program designed to back test 
trading strategies. A trader Would run their analysis only on a 
predetermined market or security, or only on groups of pre 
determined markets or securities. A trader Will create a 
“dummy” account With dummy cash and dummy credit bal 
ances. A dummy account permits a trader to execute simu 
lated trades Without using real money. In this manner, after a 
testing period (Which may comprise minutes, hours, days, 
months, etc.), a trader can determine if he or she is able to 
identify a pattern, execute the related trades, and determine 
Whether or not the trading strategy made enough money to 
justify the risks had the simulated trades actually been 
executed. 

[0019] Although this testing method can determine 
Whether the trading strategy Would have succeeded or failed 
during the test period, little con?dence can be ascribed to the 
outcome. For example, a trader may not be able to determine 
What aspects of the strategy led to success or failure, or 
Whether some market factor unusual to the test period 
affected the e?icacy of the strategy. The use of “dummy” 
accounts, therefore, has proven de?cient insofar as a trader 
may not attain the necessary information to analyZe a trading 
strategy, and to adjust the execution of the strategy as War 
ranted. 



US 2013/0124382 A1 

[0020] Using conventional trading systems, a trader could 
not effectively develop a benchmark for their trading ideas 
from Which they could practice With the exact same market 
conditions. Regardless of the results they got, since they Were 
using EHFD ?les, one at a time, a trader could never develop 
an understanding of the interactive, collective, cause and 
effect forces that exist in the real market. The existing state of 
the art, and methods of looking back at just on EHFD ?le at a 
time, does not capture hoW ?nancial markets actually Work. 
[0021] Because of their dynamic and ever changing nature, 
?nancial markets are elusive. They never exactly repeat them 
selves. A trader has not been able to effectively reproduce and 
practice his ideas and trading techniques on the exact same 
conditions and interdependencies across a market. Further 
more, much of trading depends upon the non-automatic 
action of the trader himself or herself. Where he or she 
focused, What markets Were being examined, What analytics 
Were employed, What heuristic judgments Were made, and 
What actions Were taken, all depend in a sensitive Way on the 
user experience. Having an exact record of What the market 
did is only a part of What happened. The other part is having 
a record of What the trader did. 
[0022] There have been previous attempts to capture and 
replay market activity, but they have proven de?cient in pro 
viding traders content in a format usable to improve their 
trading strategies. They have not provided a trader With an 
observation WindoW into the detailed and collective bidding 
process that takes place prior to the actual trade taking place. 
The NASDAQ has created “NASDAQ Market Replay”. HoW 
ever, NASDAQ Market Replay is very limited in scope. It 
alloWs a user to select a one particular stock registered on the 
NASDAQ and to select a date and a time span on that date for 
Which to replay market activity. The user is then presented 
With all of the information that Was transmitted by the NAS 
DAQ for that stock only and to replay it. 
[0023] There have also been other attempts to capture and 
replay market activity, but these have all been limited in scope 
to only a feW shares at a time. Conventional capture and 
replay systems have not been able to capture and replay entire 
markets at one time. Some have captured a limited amount of 
user experience data such as the analytics applied. Video 
recordings of actual trading have been made. Prior to this 
invention, nothing has captured the full user trading experi 
ence in a communicable, and persistent Way, With the su?i 
cient detail and ?delity needed by a student in the art of 
trading. 

SUMMARY OF THE INVENTION 

[0024] There is a need in the art for an improved system and 
method that Will alloW a trader to practice their trading skills 
over and over again on a ?xed set of real time market data and 
conditions. Until this invention, a trader has not been able to 
replicate essentially the exact real time conditions of substan 
tially an entire market. With this invention a trader can noW 
develop, re?ne, learn, and practice their trading skills. A 
trader has not been able to freeZe the action of an entire market 
before, but With this invention, through the ability to freeZe a 
market playback, or playback the market at sloWer than real 
time speeds, a trader is noW able to investigate, and hopefully 
discover, the real time interactive and collective effects at 
Work in ?nancial markets using research based upon the 
interaction of various analytics, prices and market maker 
activity for multiple securities and/or multiple exchanges as 
they occur coincident in real market time. The present disclo 
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sure describes a ?nancial market replicator and simulator 
(FMSR) that assists traders to research, develop and test 
strategies for trading in ?nancial markets, and a related 
method for the replication and simulation of one or more real 
time ?nancial markets. 
[0025] As one knoWledgeable in the art understands, actual 
trading requires a trader to take actions, and that taking these 
actions requires the trader’s time and attention. The art of 
successful trading requires that a trader develop pro?ciency 
in several different action areas, and then bring the skill sets 
from all of these action areas together in a ?uid and integrated 
manner. The folloWing example of a trading process is not 
meant to be comprehensive, but is meant to be illustrative of 
a process for trading. 
[0026] Some of the actions taken in the trading process 
require monitoring and decision making by the trader. Other 
actions relate to the actual mechanics and process for making 
a trade. The common element of all of the different actions 
taken by a trader is that they all take the trader’s time. These 
actions include but are not limited to the folloWing. The trader 
must decide Whether the current market conditions are ripe 
for trading. The trader must decide What category or catego 
ries of securities to trade such as stocks, commodities, cur 
rencies, bonds, etc. and then Within a category, for example 
?nancial stocks or Asian bonds, one or more speci?c securi 
ties. The trader also has to decide on the analytics to be 
applied to each security, either on a security by security basis, 
globally for all securities, or combinations thereof. The trader 
then needs to determine What values or changes in the values 
of the analytics, or price action itself, Warrant attention. If 
those values or prices are reached or exceeded, a trader Would 
normally need to be alerted in some manner by their ASCP 
program, most of Which have some sort of method to alert the 
trader When pre-de?ned conditions are met. 

[0027] Before taking action, hoWever, a prudent trader 
Would Want to check the accuracy of the information that 
triggered the alert. Not every piece of information transmitted 
by an exchange is accurate. It is perfectly normal to expect 
incorrect information to be transmitted by the exchanges on a 
real time basis. Therefore, before deciding to make the trade, 
a prudent trader Would Want to check on the accuracy of the 
data. 
[0028] Once the accuracy of the data is determined to be 
reasonable, the trader Would typically Want to con?rm their 
trading signals. The trader then has to initiate the process of 
taking the action of placing the trade order. The trader’s 
process may involve calling their broker or colleague to 
solicit an opinion. The trade order can be placed by voice by 
calling a broker, Which of course, also, takes time. Most 
traders prefer to place their order electronically, Which is 
typically faster than by voice. Once an initial order is placed, 
the trader then has to Wait to ?nd out Whether or not it Was 
?lled, and if ?lled, at What price. Not all orders are automati 
cally ?lled. Once ?lled, the trade then has to be monitored to 
protect against losses, or to capture pro?ts. This may involve 
increasing or decreasing their position siZe. This trade moni 
toring process also takes the trader’s time and attention. 
While a trade is still active and in process, most traders Will be 
looking for one or more other trading opportunities, Which 
Will require the trader to do all of the above pre-trade analysis, 
post trade monitoring, and decision making. It is common for 
a trader to have several open positions at any one time. 

[0029] From the above descriptions, it becomes readily 
apparent that in order to become pro?cient in trading, a trader 
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needs to be able to practice, develop and re?ne all of the skill 
sets required for successful real time trading. Using conven 
tional trading approaches, the problem that has generally 
precluded traders from practicing and developing these skills 
is the elusive nature of ?nancial markets. From day to day, 
nothing is exactly the same in the markets. Conditions, 
although they might appear similar, are never the same. A 
trader could never be sure that the decision and action matrix 
made from one market session Would Work in another market 
session. 
[0030] Good research in any ?eld of endeavor requires 
indentifying and investigating relevant variables. If variables 
are alWays changing, it is impossible to establish a baseline 
from Which understandings can be developed and determina 
tions can be made With a degree of con?dence. Without a 
baseline point of reference, one cannot knoW Which variable 
is more important. 
[0031] The present invention alloWs a trader to practice his 
or her analytical and trading techniques over and over again, 
replicating substantially the exact same real time market con 
ditions, setup and user experience through their ACSP. A 
trader can then, in a scienti?c Way, by using their ACSP 
change one analytic variable at a time, look for one interre 
lationship at a time, and see hoW it affects their decision 
making matrix. Through careful scrutiny of the markets at 
reduced speed, and With the ability to freeZe playback, one 
can attempt to uncover these interrelationships and knoW 
When to apply, Withhold, or discard various trading strategies. 
A trader can continue to practice on substantially the exact 
same market conditions as many times as they need to until 
they feel they have developed an understanding of the inter 
relations of those market conditions, have re?ned their selec 
tion of Which analytics to use, and have determined Which 
alert values to use for the analytics for trading decisions. Once 
traders feel they have mastered one market session, they can 
then test the viability of those ideas on other market sessions. 
They can continue to do this until they develop the con?dence 
to trade successfully in a variety of different market condi 
tions. 
[0032] As seen from the above illustrative description of a 
trading process, the conventional back-testing methods here 
tofore available to traders are inadequate. They fail in realis 
tically replicating a market as it dynamically unfolds. More 
importantly, they fail in alloWing a trader to practice on, and 
replicate the human decision making and physical actions 
required for successful trading. 
[0033] The Financial Market Replicator and Simulator 
(FMRS) records at least one real time incoming data stream 
for ?nancial markets in a manner that represents substantially 
the entirety of information relating to the one or more ?nan 
cial markets. The incoming data stream(s) may be informa 
tion transmitted from at least one exchange, may include 
information from a plurality of exchanges, and may include 
information from at least one neWs source. The information 
transmitted from the at least one exchange may include Level 
1, Level II and Level III information for a plurality of securi 
ties. The FMRS may intermix the real time data from one or 
more exchanges and one or more neWs sources, into a com 

bined market data stream. 

[0034] There is substantially no inherent limit on the num 
ber of separate data streams that may be intermixed by the 
FMRS. The FMRS may intermix, combine, and record ?nan 
cial market information from of essentially all of the elec 
tronically distributed markets in the World to enable the cre 
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ation of full or partial global market recordings. These global 
market recordings can cover any periods of time of market 
activity, and keep track of all simultaneous global trading. In 
one embodiment, a market recording Would cover a 24 hour 
period starting at midnight GreenWich Time. Other length 
recordings may be made, and they may be referenced to any 
other World time Zone. Also, the global recordings can be 
limited to speci?c types of securities only, such as stocks, 
futures, foreign exchange, options, etc. They can also com 
bine any or all of the different types of securities into a market 
recording. 
[0035] There are many potential bene?ts that may accrue to 
a trader from the playback of these partial or full global 
market recordings. Using the features of the FMRS and/or 
ACSP, as fully described elseWhere in this application, Would 
enable a trader, for one or more speci?c securities, to inves 
tigate, for example, What Was happening in the Japanese, 
British and US stock exchanges at the same instant in time. 
This invention, for the ?rst time, Would give a trader the 
opportunity to research and discover hitherto unknoWn rela 
tionships betWeen markets WorldWide. Among other things, 
the trader could monitor and study cash ?oWs for securities 
betWeen one or more exchanges, or cash ?oWs betWeen dif 
ferent markets. It could alloW for research into both the trans 
actional and market maker activities internationally. 
[0036] The simulator plays back the recorded market data 
stream through the ACSP, replicating the ?nancial markets 
With a substantial degree of realism. In addition, during play 
back, full functionality of an ACSP may be retained so the 
trader may be distinctively alerted to the results of statistical 
analysis on live market data While Working Within a simula 
tion. 
[0037] A user may employ the playback of the recorded 
market data stream as a research and training tool for devel 
oping and testing trading strategies. During playback, for 
example, a user may open multiple analytic WindoWs for one 
or more securities, each containing charts, Level II WindoWs, 
“time, sales and bid/ask quote WindoWs”, quote WindoWs, 
position trackers, etc. The number of WindoWs a user can open 
is limited only by the memory and processing poWer of the 
user’s computer system. As long as the security is contained 
Within the recorded data stream, one or more of any of the 
above analytic WindoWs can be opened for a security. By 
recording the data stream in its entirety a trader is not handi 
capped by his/her selection of focus at the time the recording 
Was made, nor by not having pre-planned to study certain 
securities in advance. 
[0038] As is Well knoWn in the art, users typically have their 
ACSP set up With several different WindoWs simultaneously 
opened. Some WindoWs may be minimized, some fully or 
partially opened, some layered one on top of the other, etc. 
Although a user may be subscribed to a data feed With 100, 
250, 1,000, or even more securities, as a practical matter, 
because of the physical limitations of the computer display 
(s), the user is typically limited to having just a feW of the 
WindoWs visible for revieWing analytics and charts at any 
given time. Regardless of hoW large, or hoW many computer 
displays a user has, even if it Were theoretically possible to 
have a WindoW open for each security, it is impossible for a 
user to focus their eyes on and mentally track all that data 
simultaneously. Accordingly, users tend to only have as many 
WindoWs open as they can actually see and mentally track. 

[0039] Accordingly, With the FMRS running in simulation 
mode, the user is not limited to displaying information only 
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for those securities that Were being displayed in open Win 
doWs in the ACSP during the recording. No matter hoW many 
securities a user has in their data feeds, all of the data for each 
security is recorded by the FMRS. 
[0040] Based upon the information presented during play 
back, a user, for example, may input simulated trades of 
securities to test a trading strategy. Because the best available 
price to buy (the bid) and to sell (the ask) alWays differ, actual 
trading involves receiving a trade price Which is almost 
alWays a little Worse for the retail trader. In the industry, this 
is called slippage or bid-ask spread. These systematic losses 
often eclipse the net result of trading. To knoW if a trading 
strategy is Worthwhile, it is then necessary to estimate the 
slippage and deduct it from hypothetical simulated pro?t and 
losses. This is done by comparing a simulated trade order 
against the Level II market maker bid/ ask data. Although this 
is only an estimate, for research purposes to determine trading 
pro?tability, a trader may use the best market maker bid/ ask 
prices, and the quoted volumes, to be the trade ?ll. If the 
quoted volume is inadequate, additional market maker quotes 
are available to be included. Since the FMRS records Level II 
market maker bid/ask data, a trader can get a realistic expec 
tation of What the actual trade ?ll prices and associated vol 
umes might be. Without correlating a simulated trade against 
the actual bid/ask prices and volumes existing at the moment 
of the trade, it is quite possible to get false and misleading 
simulated trading results. The simulator Would apply the 
recorded data to those trades to generate simulated results for 
the trades. A user may then determine if the trading strategy 
Would have been successful. 

[0041] In addition to testing for simulation pro?tability, a 
trader needs to test for other things. As traders run and re-run 
simulations, they Will likely ?nd there Were times When they 
did not execute the trading action points correctly, and they 
Will make re?nements to alerts, indicator selection, inter 
market relationships, etc. These things need to be validated 
and rehearsed before trading in the real-time market. The 
trader can validate and rehearse all of the above by using the 
playback features of the FMRS. A trader may alter the simu 
lator playback by pausing, reWinding, fast-forwarding, 
adjusting the speed of the playback, and the like. Thus, a 
novice trader may pause or sloW doWn the simulator playback 
to study the market data moment by moment, While an expe 
rienced trader may speed up the simulator playback to see if 
things are unfolding as they had expect, or simply for a more 
challenging experience. Also, the user may “re-run” the simu 
lation using different trades, and may attempt to identify 
market factors or peculiarities that occurred during the simu 
lation that affected the outcomes. 

[0042] A user may redo a simulation to test different trading 
strategies for a given period of the market. For example, if a 
particular trading day presented high volatility and otherWise 
challenging market conditions, a user could “replay” the day 
over and over to test various strategies. Once a trader has 
practiced on a particular market session, to validate the e?i 
cacy of their techniques, he/ she can then take the lessons 
learned and practice on different market sessions. To be suc 
cessful, traders need to develop trading techniques that Work 
across different market conditions. 

[0043] In one embodiment, the recorded real time market 
data may be transferred to conventional storage media (CDs, 
DVDs, Blue-Rays, ?ash drives, etc.) and distributed to mul 
tiple users so that each user can test strategies for a common 
period of the market. The recorded real time market data 
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stream also may be doWnloaded or distributed to multiple 
users via a netWork connection, such as over the Internet. 

[0044] An exemplary use of the FMRS is as an instruc 
tional, training, and mentoring tool. Since, the FMRS alloWs 
users to run and rerun a replicated market as many times as 

they choose, professional traders, trainers and brokers, Which 
We Will hereafter refer to collectively as instructors, can 
develop lessons for other students of the art. To replicate a 
market experience, the FMRS alloWs a user, or instructor, to 
insert, edit, delete and record time stamped metadata. The 
metadata can be in the form of notes, voice narration, mouse 
movements, etc. It is also envisioned that metadata could be 
any type of media Which could be captured and replayed, such 
as television footage, computer screen video capture footage, 
emails, instant message conversations, Web broWsing history, 
etc. Metadata can be captured either during the recording of a 
real time trading session, or as it is later played back through 
the market simulator. On subsequent replays a user may 
change, add or delete, and then save, user generated informa 
tion to the market recording. Some of the metadata can be 
classi?ed as active metadata, in that it causes actions to take 
place during playback, instead of j ust being narrative or infor 
mative in nature. For example, an instructor might narrate that 
for described reasons the student (trainee) should open a 
particular information display Within the ACSP. The training 
recording might further have active metadata to determine if 
the trainee has accomplished the instruction, and if not, might 
trigger additional narrative metadata and/ or could contain 
active metadata to cause the desired information display to 
open anyhoW. Another example of a training recording might 
offer expert narration based as the student explores. In these 
Ways, an instructor can not only replay a market recording, 
but can also develop and add time sequenced instructional 
materials to an existing market recording. For example, in the 
course of a normal trading day an instructor may be using the 
ACSP in real time to folloW the market. The instructor may 
add text notes, voice notes, studies and annotations to charts, 
and neW analytic alerts as the day proceeds. Furthermore, 
While the trading day unfolds, the instructor may groW inter 
ested in a particular security and email a friend or colleague 
for an opinion. He or she may also initiate an Internet Mes 
saging Chat (IMC) With a feW other associates at the ?rm, 
Where notes and observations on that security, or other market 
activity, are exchanged throughout the trading day. While 
reading a comment from an associate in the IM chat about a 
major change going on in the government that might affect 
several of the securities in Which he is interested, the instruc 
tor may open a Web broWser to do an intemet search on 
government policy being considered or voted on that day. All 
of these analytic activities are essential to the instructor’s 
trading methodology. 
[0045] Skills and Work?oW such as those just described are 
dif?cult to teach to students of the art. Professional instructors 
may not even consciously realiZe all of the background infor 
mation they gather and process aWay from the ASCP. HoW 
ever, collectively, all of this information becomes part of the 
instructor’ s WindoW on the market, and can be recorded by the 
FMRS as they happen by putting the FMRS into learning 
mode, and then be replayed as part of a simulation or training 
lesson by putting the FMRS into teaching mode. 
[0046] As another example, an instructor can use the ACSP 
in an investigation of a set of securities. He can open charts 
and other WindoWs for those securities, annotate the charts 
With analytics and studies, post notes on the screen, add a 
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verbal narration track, and discuss the market as it unfolds. 
For the purpose of such courses, the instructor can utilize any 
of the functionality of the FMSR, including Freeze Points, 
Way Points, slowing doWn and speeding up the simulation, 
etc. The user then can play the instructor’s lesson Which 
displays the instructor’s metadata, or continue the simulation 
Without the instructor’s metadata. 

[0047] Yet another Way to use the FMRS in training is for a 
course instructor to record his or her strategies, analytics, 
alerts, notes and initiated trades to a certain point of time in 
the simulation, then create a user Waypoint, and save his user 
changes to the market recording. The instructor can then give 
the students a period of time to take as a test in class, or to take 
With them as homework, to analyze the market simulation up 
to the user Waypoint. Students could then analyze the instruc 
tor’s recording, replicate What the instructor had done so far 
in that trading session, and continue trading on their oWn for 
the rest of the market simulation playback. At the end of the 
simulation, students can save their Work to be given back to 
the instructor for grading. 
[0048] The above are just a feW examples to illustrate hoW 
the FMRS is more than just a historical display system, and 
more than just a market replicator and simulator. It is also a 
training tool that goes Well beyond anything available before 
in conventional systems. 
[0049] In accordance With the above, aspects of the inven 
tion include an exemplary method for replicating activity 
occurring in connection With at least one ?nancial market. 
The method includes receiving a market data stream With an 
electronic receiver over a netWork interface for a predeter 
mined symbol set containing symbols that are traded over the 
at least one ?nancial market, Wherein the predetermined sym 
bol set includes symbols to Which a user of the system has a 
subscription to receive ?nancial market data as the ?nancial 
market data becomes available, the market data stream 
includes market activity data items for the symbols in the 
predetermined symbol set. The method further includes 
maintaining a time order of time values associated With each 
data item so that the time order of the data items replicates a 
time order of market events represented by the data items With 
respect to that at least one ?nancial market, and recording all 
of the time-ordered data items from the market data stream 
onto a computer readable medium so that the recorded data, 
When played back, represents a playback of the entirety of the 
market data pertaining to the predetermined symbol set. 
Another aspect of the invention is an exemplary system for 
performing the above method. 
[0050] Another aspect of the invention is another exem 
plary method for replicating activity occurring in connection 
With at least one ?nancial market. The method includes 
receiving a market data stream With an electronic receiver 
from a data source for a predetermined symbol set containing 
symbols that are traded over the at least one ?nancial market, 
Wherein the predetermined symbol set includes symbols to 
Which a user of the system has a subscription to receive 
?nancial market data as the ?nancial market data becomes 
available, and the market data stream includes market activity 
data items for the symbols in the predetermined symbol set. 
The method further includes maintaining a time order of time 
values associated With each data item so that the time order of 
the data items replicates a time order of market events repre 
sented by the data items With respect to that at least one 
?nancial market, and playing back the time-ordered data 
items from the market data stream through a ?nancial market 
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analytics and charting user interface so that the playback 
represents the entirety of the market data pertaining to the 
predetermined symbol set. Another aspect of the invention is 
an exemplary system for performing the above method. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0051] FIG. 1 is a schematic block diagram depicting 
operative portions of an exemplary ?nancial market replica 
tor and simulator. 
[0052] FIG. 2 is a schematic diagram depicting operative 
portions of an exemplary electronic ?nancial market analysis 
and trading system. 
[0053] FIG. 3 is a schematic diagram ofan exemplary net 
Work for executing a ?nancial market replicator and simula 
tor. 

[0054] FIG. 4 is a schematic block diagram depicting an 
exemplary intermixing of the ?nancial market data from 
stock exchanges Within a country. 
[0055] FIG. 5 is a schematic block diagram depicting an 
exemplary intermixing of the ?nancial market data from 
futures exchanges Within a country. 
[0056] FIG. 6 is a schematic block diagram depicting an 
exemplary intermixing of the ?nancial market data from 
?nancial exchanges, along With the neWs for securities on 
those exchanges, Within a country. 
[0057] FIG. 7 is a schematic block diagram depicting an 
exemplary intermixing of the ?nancial market data and neWs 
from countries Within a continent. 

[0058] FIG. 8 is a schematic diagram of an exemplary inter 
mixing of ?nancial market data and neWs from continents 
around the World. 
[0059] FIG. 9 is a How chart depicting an exemplary 
method of replicating a ?nancial market. 
[0060] FIG. 10 is a schematic diagram of an exemplary 
graphical user interface (GUI) for anACSP. 
[0061] FIG. 11 is a schematic diagram of an exemplary 
GUI for a ?nancial market replicator and simulator (FMSR). 
[0062] FIG. 12 is a schematic diagram of an exemplary 
GUI for a market replicator component of the FMRS. 
[0063] FIG. 13 is a schematic diagram of an exemplary 
GUI for a market simulator component of the FMRS. 
[0064] FIG. 14 is a schematic diagram of an exemplary 
GUI for a market data manager component of the FMRS. 

DETAILED DESCRIPTION 

I. OvervieW of the Fmrs System 

[0065] A ?nancial market replicator and simulator (FMSR) 
Will noW be described With reference to the draWings. In the 
detailed description Which folloWs, similar components have 
been given the same reference numerals, regardless of 
Whether they are shoWn in different embodiments of the 
FMRS. To illustrate the present invention in a clear and con 
cise manner, the draWings may not necessarily be to scale, and 
certain features may be shoWn in a someWhat schematic form. 
[0066] Referring to FIG. 1, a ?nancial market replicator 
and simulator (FMSR) 50 provides a system and methods for 
testing strategies for trading in a ?nancial market. The FMRS 
may be part of a broader ?nancial market Analytics and 
Charting SoftWare Program (ACSP) for analyzing market 
information. In an exemplary embodiment, the FMRS 50 
includes a market replicator 52, a market simulator 54, a 
freeze action component 56, a simulation/real-time sWitch 
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58, a learn/teach switch 59, and a market data manager 60. 
The FMRS 50 further may include a user interface 62 for 
receiving user inputs, and a control portion 64 for coordinat 
ing the functions of the various components. 

[0067] The market replicator 52 receives, interrnixes, 
manipulates, compresses, and then records one or more 
incoming electronic ?nancial market data streams. The 
incoming data streams may include data from at least one 
exchange. The incoming data streams may alternatively 
include information from a plurality of exchanges, and/or 
information from one or more neWs sources. The data 

streams, therefore, may include trading activity, bids, asks 
and orders of the market makers, neWs items, and other infor 
mation relating to the one or more ?nancial markets and/or 
?nancial exchanges and the securities traded thereon includ 
ing, but not limited to, Level I, Level II and Level III infor 
mation. The market replicator 52 may combine and interrnix 
such data into a unitary market data stream, Which along With 
any user settings, notes, layouts, user Waypoints and freeZe 
points, etc, then may be recorded onto a storage medium. The 
amount of the data that can be combined, intermixed and 
recorded is not explicitly limited, but is limited for the most 
part only by the bandWidth, processor, memory and storage 
capacity of the computer system. 

[0068] The folloWing is a simpli?ed example of hoW inter 
mixing Would be done. Assume that stock data from the 
NASDAQ is to be combined With futures data from the Chi 
cago Mercantile Exchange (CME). Further assume that the 
time stamps from the NASDAQ for a feW stocks Were as 
folloWs: MSFT @ 10:13:03, INTO @ 10:13:06 and QQQQ 
@ 10:13:07. Time stamps from the CME Were CZ09 @ 
10:13:01, WZO9 @ 10:13:04 and WZO9 @ 10:13:08: The 
combined and intermixed data feed Would display the data in 
the folloWing order: CZ09 @ 10:13:01, MSFT @ 10:13:03, 
WZO9 @ 10:13:04, INTO @ 10:13:06, QQQQ @ 10:13:07, 
and WZO9 @ 10: 13:08. In this manner, data from one or more 
exchanges, and/ or one or more data ?les can be combined to 
provide a broadened vieW of market data. 

[0069] The market simulator 54 decompresses the recorded 
market data stream and plays back the recorded market data 
stream to simulate the real time ?nancial market With a high 
degree of realism. In other Words, to simulate the ?nancial 
market, the incoming data streams are intended to be inter 
mixed While maintaining the time order of the data, recorded, 
and played back as completely and nearly exact as is practi 
cable such that a user Would ?nd it dif?cult to differentiate 
betWeen the market simulation and real time market activity. 

[0070] The freeZe action component 56 freeZes or stops the 
playback of the market simulator While retaining full func 
tionality of other portions of the ?nancial analysis softWare 
that may continue to run in the background. In particular, the 
market replicator continues to record the ?nancial market 
data stream in an unaltered manner even as the playback may 
be froZen or otherWise altered. The simulation/real-time 
sWitch 58 sWitches betWeen displaying a simulation mode 
employing the FMSR, and a real-time data mode in Which the 
market data stream is used by the ACSP in real time as the data 
stream is received. In an exemplary embodiment multiple 
secondary instances of the market simulator can be running 
With each instance playing back the same or different market 
recordings. The main instance of the ACSP can Work With 
either real time or recorded data. The secondary instances can 
only Work With recorded data. 
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[0071] The learn/teach sWitch 59 provides a Way to sWitch 
betWeen a teaching mode and a learning mode, Which are 
described in more detail beloW. 

[0072] The market data manager 60 manages the various 
?nancial market data ?les for a user. This provides the trader 
With the opportunity to practice on a large set of historical 
events and market sessions to improve, validate, and gain 
greater statistical con?dence in developing trading strategies. 
[0073] The FMRS and associated ACSP may be incorpo 
rated into and/ or executed as a computer softWare program 
that is part of an electronic ?nancial market analysis and 
trading system 10. FIG. 2 is a block diagram of an exemplary 
system 10. The system 10 includes a computer system 12, 
Which can include multiple computers that can be located 
remotely from each other. HoWever, in the illustrated embodi 
ment of FIG. 2, the computer system 12 includes a single 
computer. The computer system 12 has one or more proces 
sors 14 for executing instructions, usually in the form of 
computer code, to carry out a speci?ed logic routine. 
[0074] The computer system 12 has a memory 16 for stor 
ing data, softWare, logic routine instructions, computer pro 
grams, ?les, operating system instructions, and the like, 
Which may include the FMRS and associated ACSP. The 
memory 16 can comprise several devices and includes, for 
example, volatile and non-volatile memory components. 
Volatile memory components typically do not retain data 
values upon a loss of poWer. Non-volatile memory compo 
nents retain data upon a loss of poWer. Thus, the memory 16 
can include, for example, random access memory (RAM), 
read only memory (ROM), hard disks, ?oppy disks, compact 
disks (including, but not limited to, CD-ROM, DVD-ROM, 
and CD-RW), tapes, ?ash memories, and/or other memory 
components, plus associated drives and players for these 
memory types. The program described herein can be broken 
up so that different parts can be executed by different com 
puters located locally or remotely from each other. 
[0075] The processor 14 and the memory 16 are coupled to 
a local interface 18. The local interface 18 can be, for 
example, a data bus With an accompanying control bus, or a 
netWork betWeen a processor and/or processors and/or 
memory or memories. The computer system 12 may have one 
or more video interfaces 20, a number of input interfaces 22, 
a modem 24 and/ or an electronic data receiver or transceiver 

interface device 25, such as a netWork interface card (the 
modem 24, the electronic data receiver 25 and any other 
device for receiving and/or transmitting data are also referred 
to herein as an electronic receiver, a receiving means and/or a 
transceiver), a number of output interfaces 26, each being 
coupled to the local interface 18. 
[0076] The system 10 has one or more physical displays 28 
coupled to the local interface 18 via the video interface 20. In 
addition, the system 10 has several input devices including, 
but not limited to, a keyboard 30, a mouse 32, a microphone 
34, a digital camera (not shoWn) and a scanner (not shoWn), 
each being coupled to the local interface 18 via the input 
interfaces 22. The modem 24 and/or electronic data receiver 
25 can be coupled to an external netWork 38 enabling the 
computer system 12 to send and receive data signals, voice 
signals, video signals and the like via the external netWork 38 
as is Well knoWn in the art. The external netWork 38 may be, 
for example, the Internet, a Wide area netWork (WAN), a local 
area netWork (LAN), a direct data link, or other similar net 
Work or communications link, including Wireless netWorks. 
The modem 24 and/or the data receiver 25 can be coupled to 
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receive data from a satellite transceiver 39, co-axial cable, 
?ber optic cable, a network cable, etc. or over a Wireless data 
link. It is noted that the system 10 can be accessed andused by 
a remote user via the external netWork 38. The system 10 can 
also include output devices coupled to the local interface 18 
via the output interfaces 26, such as audio speakers 40, a 
printer 42, and the like. 
[0077] The computer system 12 is programmed to display 
and execute the FMRS and associated ACSP in a graphical 
user interface (GUI) format. Alternatively, the computer sys 
tem 12 has logic stored in the memory 16 capable of being 
executed to display and function as the FMRS softWare tool. 
The functionality of the FMRS and ACSP may be embodied 
using executable code that forms a program (or programs) 
that is, in turn, stored by a computer readable medium in the 
form of electronic, optical, magnetic, organic or other 
memory. 

[0078] FIG. 3 depicts an exemplary netWork system 70 for 
executing the FMRS. The netWork system 70 may comprise 
at least one client device 72 (Which may correspond to a 
system 10 as described With respect to FIG. 2), Which may 
access an external netWork 38 as previously referenced. The 
netWork system 70 may further include a server or servers 74 
that communicate With the participating client devices 72. As 
Will be appreciated, the server 74 may be con?gured as a 
typical computer system used to carry out server functions 
and may include one or more processors con?gured to 
execute softWare containing logical instructions that embody 
the functions of the server 74 and a memory to store such 
softWare. In one embodiment, the server 74 may host the 
FMRS 50 and/ or the associated ACSP for access by the client 
devices 72. In addition, the netWork system 70 may include 
one or more a data sources 76, Which may provide ?nancial 
market data as a data stream in real-time for manipulation and 
processing by the FMSR/ACSP. Moreover, as further 
described beloW, the amount of data being generated by the 
FMRS for a given user may be substantially greater than 
typically Would be stored in a client device 72, Which may be 
a desktop or laptop computer (or comparable electronic 
device). Accordingly, a netWork storage device 78 (or storage 
devices) may be provided for storing the substantial amounts 
of data received and generated by the FMRS. Market infor 
mation data streams, stored recorded data, stored trade simu 
lation data, and related information may be distributed to 
multiple user devices 72 so that each user can test strategies 
for a common period of the market using the same data. The 
recorded market data stream, including various sets of both 
real and simulated trade data, also may be doWnloaded or 
distributed to multiple users via the netWork connections. 

[0079] FIG. 4 depicts an exemplary manner of intermixing 
the real time data from one or more stock exchanges Within a 
country into a combined market data stream containing one or 
more of the country’s stock exchanges. In this example, 
United States stock exchanges Were used, but the same 
method could be used to combine the stock market data for 
any country. For, example, block 210a represents the stock 
data from the NeW York Stock Exchange (NYSE). Block 
2101) represents the stock data from the American Stock 
Exchange (ASE). Block 2100 represents the stock data from 
the NASDAQ. Block 210d represents the intermixed and 
combined data from the various regional stock exchanges 
such as the Philadelphia Stock Exchange, the Boston Stock 
Exchange and other stock exchanges that operate outside the 
major ?nancial centers. Block 210e represents the intermixed 
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and combined data from the various over the counter (OTC) 
stock exchanges. Block 210f represents neWs for the various 
stocks traded in the United States. Block 210 represents the 
intermixed and combined stock market data from all of the 
exchanges and neWs represented by blocks 21011-210]. 
[0080] FIG. 5 depicts an exemplary manner of intermixing 
the real time data from one or more futures exchanges Within 
a country into a combined market data stream containing one 
or more of the country’s futures exchanges. In this example, 
United 
[0081] States futures exchanges Were used, but the same 
method could be used to combine the futures market data for 
any country. For example, block 211a represents the data 
from the Chicago Mercantile Exchange (CME). Block 2111) 
represents the data from the Chicago Board of Trade (CBOT). 
Block 2110 represents the data from the COMEX Which is a 
division of the NeW York Mercantile Exchange. Block 211d 
represents the intermixed and combined data from the various 
regional futures exchanges such as the Kansas City Board of 
Trade, the Minneapolis Grain Exchange and other futures 
exchanges that operate outside the major ?nancial centers. 
Block 211e represents neWs for the various futures traded in 
the United States. Block 211 represents the intermixed and 
combined futures market data from all of the exchanges and 
neWs represented by blocks 211a-211e. 
[0082] FIG. 6 depicts an exemplary manner of intermixing 
the real time data from one or more classes of ?nancial mar 
kets Within a country into a combined market data stream 
containing one or more of the country’s ?nancial markets. In 
this example, United States ?nancial markets Were used, but 
the same method could be used to combine the ?nancial 
market data for any country. The intermixing of data depicted 
in FIGS. 4 and 5 above are not limited to just stocks or futures, 
but can be used to intermix and combine any class of ?nancial 
market data. For example, block 210 represents the data from 
the United States stock markets from FIG. 4. Block 211 
represents the data from the United States futures markets 
from FIG. 5. As shoWn in FIG. 6, additional categories of 
?nancial data may be intermixed. For example, block 212 
represents the data from the United States options markets. 
Block 213 represents the data from the United States foreign 
exchange markets (FOREX), and block 214 represents the 
data from various United States brokers, market makers and 
banks that deal in FOREX. Block 220 represents the inter 
mixed and combined market data and neWs from all of the 
markets and neWs sources represented by blocks 210-214. 

[0083] FIG. 7 depicts an exemplary manner of intermixing 
the real time data and neWs from one or more countries Within 
a continent into a combined market data stream for the con 
tinent. In this example, North American ?nancial markets 
Were used, but the same method could be used to combine the 
?nancial market data for any continent. For example, block 
220 represents the ?nancial data and neWs from the United 
States. FIG. 230 represents the ?nancial data and neWs from 
Canada. Block 240 represents the ?nancial data and neWs 
from Mexico. Block 250 represents the intermixed and com 
bined data from the other North American Countries. Block 
310 represents the intermixed and combined market data and 
neWs from all of the countries represented by blocks 220, 230, 
240, and 250. 
[0084] FIG. 8 depicts an exemplary manner of intermixing 
the real time data and neWs from one or more continents into 
a combined global market data stream. For example, block 
310 represents the ?nancial data and neWs from North 




































