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Attentive Trade (VAT) orders using a VAT Liquidity Builder. As described, in vari-
ous aspects a first grouping of VAT orders may be aggregated by the VAT Liquidity
Builder. A second grouping of VAT orders may also be aggregated by the VAT Lig-
uidity Builder. Each of the VAT orders for the first and second groups may each in-
clude a set of VAT rules that define a limit price, a share quantity and a VAT delta.
The VAT Liquidity Builder may then generate an effective limit price for each of the
first group of VAT orders using the corresponding limit prices and VAT deltas, and
generate an execution command to fill a particular VAT order having the largest share
quantity from the second group of VAT orders with one or more qualitying VAT orders
from the first group.
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VOLUME ATTENTIVE TRADE LIQUIDITY BUILDER

FIELD OF THE DISCLOSURE

[0001] The present disclosure generally relates to systems and methods for a volume attentive
trade (VAT) Liquidity Builder for facilitating and incentivizing order aggregation and execution

for market participants.

RELATED APPLICATION

[0002] This application is a continuation-in-part of U.S. Patent Application No. 15/382,876,

filed on December 19, 2016, which is incorporated herein by reference in its entirety.

BACKGROUND

[0003] Continuous-time markets, such as those provided by stock exchange systems, are
focused on providing the best price to investors and may process, for example, a very small
number of shares of a given stock for a typical trade. In a typical scenario, investors wanting to
buy shares of a specific stock are instantly (or near-instantly) matched with sellers who want to
sell shares of the same stock, where a trade is executed if the bid price for an order of the buyer

and the ask price for an order of the seller meet or overlap.

[0004] Discrete-time markets, such as call auctions, execute the maximum number of shares
given the available limit orders to buy and sell. A limit order is an order to buy or sell a stock at
a specific price or better. For example, a buy limit order can only be executed at the limit price
or at a lower price. A sell limit order can only be executed at the limit price or at a higher price.
In either case, a limit order is not guaranteed to execute. Instead, it depends on the prices of the

available stocks, or other securities, available for trade in the market.

[0005] Limit orders may be traded, for example, by retail investors which may include
individual investors or retail brokers who trade on behalf of individual investors. Retail
investors who make public limit orders on, for example, a public stock exchange, often
experience issues with high frequency traders, e.g., other investors that use automated trading
systems or software platforms to identify the retail investor’s public limit orders, e.g., by using a
public book listing publicly traded orders, to fill their own high frequency orders by offering one
tenth of a cent or so “better” price. Such practice allows the high frequency traders to jump in

front of, or otherwise trade before, the limit orders of the retail investors.
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[0006] The issues with high frequency are typically compounded when a retail investor needs
to fill a large order of many shares because high frequency trading platforms typically seek to
identify large quantity trades. To combat this, retail investors may employ a strategy of splitting
a large size order into smaller, numerous, and separately traded orders to avoid the
aforementioned consequences of being detected by the high frequency trading platforms.
Consequently, their smaller, publically displayed limit orders would represent only a small
portion of the full position needing to be bought or sold. Such a strategy can backfire, however,
because splitting a large size order into numerous smaller orders can create new issues with the
timing of the smaller trades, such as, for example, the retail investor’s own trades affecting the
share price for his or her subsequent trades or the retail investor losing a preferred trading price
based on other market activity that occurs while the smaller separate trades are awaiting to be
traded. For these retail investors, achieving the best price, for example, on a few hundred shares
of the first of the smaller orders, does not satisfy their need to fill a large number of shares at a
satisfactory price. And, even if the smaller order strategy is employed, there remains an
opportunity for a savvy high frequency trader to detect the numerous publicly identifiable
smaller orders trades, e.g., by detecting numerous small orders of the same stock, and not

necessarily, a large quantity trade, and, therefore, still place orders in front of the retail investor.

[0007]  Other investors, called institutional investors, may make limit orders on behalf of their
respective members, e.g., fund participants. Institutional investors may include banks, insurance
companies, pensions, hedge funds, real estate investment trusts (REITs), investment advisors,
endowments, mutual funds, or institutional brokers who trade on behalf of such entities.
Institutional investors typically make large size trades on major exchanges that can greatly

influence the prices of stocks and other securities.

[0008] Institutional investors may trade with each other on alternative trading systems (ATS)
that are not designed to interact with retail investors. The ATS allow institutional investors to
make confidential trades of large sizes. Because the trades are confidential, at least some types

of ATSs have come to be known as “dark pools.”

[0009] In addition, the number of ATS platforms available for institutional investors to trade
on has grown significantly over the past several years. For example, these ATS platforms are

now available from a number of providers including, for example, Barclays ATS, Credit Suisse
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Securities (USA) LLC, Interactive Brokers LLC, J.P. Morgan ATS, and UBS ATS. This variety
of options creates a liquidity issue, i.e., because there currently exists a large number of options
of alternative trading systems, the overall liquidity, e.g., the degree to which an asset, stock, or
security can be quickly bought or sold in the market, is reduced for all institutional investors
because there is no centralized or otherwise commonly managed system to facilitate the various
institutional investor orders. Moreover, the large size orders, which are typical of the orders
placed by institutional investors, further compound the liquidity problem, because there may be
no other single market participant, such as another institutional investor, willing to enter into the
other side of a large trade on a particular ATS platform. Accordingly, in such situations, an
institutional investor using a given ATS may experience an unfavorable trading price or may not

be able to fill a given order in the first instance.

BRIEF SUMMARY

[0010] The embodiments disclosed herein describe systems and methods for a volume
attentive trade (VAT) Liquidity Builder for facilitating and incentivizing order aggregation and
execution for market participants. The VAT Liquidity Builder facilitates building liquidity
across multiple groups of investor types where, in one aspect, the system may operate to
aggregate and coordinate the needs of both retail and institutional orders. For example,
currently, a need exists for a centralized location, or at least a common system, to fill large
institutional orders, thereby increasing liquidity for institutional, or otherwise large, trades. For
example, large trades involving institutional investors invariably have at least one side wanting

to execute more shares, which is a current untapped source of liquidity.

[0011] Moreover, institutional investors currently have neither the means nor the incentive to
participate with retail investors for executing large orders. The disclosed VAT Liquidity Builder
system addresses this concern. For example, the VAT Liquidity Builder can facilitate retail
investors seeking to fill large quantity orders and also allow such investors to keep confidential
their full positions to facilitate avoiding public disclosure that would move the market away from
them, e.g., due to detection by high frequency traders. Retail investors would also benefit from
participation in large trades with institutional investors. For example, retail investors who need
to fill large order quantities would consider direct participation with institutional investors as

exceedingly valuable. This is because such retail investors would be able to execute orders
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having a large number of shares against the orders of institutional investors and, in some
embodiments, without experiencing the aforementioned negative consequences of high

frequency trading.

[0012] For the foregoing reasons, there is a need for systems and methods for aggregating and
filling VAT orders. As described, in various aspects a first grouping of VAT orders may be
aggregated by a VAT Liquidity Builder system. A second grouping of VAT orders may also be
aggregated by the VAT Liquidity Builder system. Each of the VAT orders for the first and
second groups may each include a set of VAT rules that define a limit price, a share quantity and
a VAT delta. The VAT Liquidity Builder system may then generate an effective limit price for
each of the first group of VAT orders using the corresponding limit prices and VAT deltas. The
VAT Liquidity Builder system may also generate an execution command to fill a particular VAT
order from the second group of VAT orders with one or more qualifying VAT orders from the

first group.

[0013] In some aspects, the particular VAT order may have the greatest share quantity with
respect to any other VAT order of the second group. In other aspects, the effective limit price
associated with the qualifying VAT orders equals or overlaps the limit price of the particular

VAT order from the second grouping.

[0014] In further embodiments, the VAT Liquidity Builder system is further configured to
prioritize the qualifying VAT orders such that the VAT order with the greatest effective limit
price is filled before any other of the one or more qualifying VAT orders. In other embodiments,
the VAT Liquidity Builder system is further configured to prioritize the qualifying VAT orders
such that the VAT order having the greatest share quantity is filled before any other qualifying
VAT order.

[0015] In some embodiments, the first grouping may comprise VAT orders associated with
retail investors or other non-institutional investors. In other embodiments, the second grouping
may comprise VAT orders associated with institutional investors. In other aspects, the second
grouping may comprise VAT orders of non-institutional investors where the VAT orders have a

share quantity that exceeds a threshold quantity.

[0016] In some embodiments, the VAT Liquidity Builder system may determine the first

grouping and the second grouping based upon a minimum share quantity, where a new or

4
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updated VAT order can be aggregated with the first group if the new or updated order is below
the minimum share quantity, and where the new or updated VAT order can be aggregated with
the second group if the new or updated order is equal to or greater than the minimum share

quantity.

[0017] In other embodiments, the VAT rules may include a specified range of execution prices
for a corresponding VAT order and an indication as to whether to suspend the execution
command for the corresponding VAT order if the limit price associated with the corresponding
VAT order is not within the specified range of execution prices. The VAT rules may also
include an indication as to whether to automatically resume the execution command for the
corresponding VAT order if the limit price associated with the corresponding VAT order is

within the specified range of execution prices.

[0018] In some embodiments, VAT Liquidity Builder system maintains the confidentiality of
the VAT orders, VAT rules, or other information associated with the system such that there is no
public disclosure with respect to the VAT orders, VAT rules, or other information associated

with the system.

[0019] In other embodiments, the VAT Liquidity Builder system may generate a record for a
particular VAT order, which may include information or a reference to information, which can
be, for example, an identifier in a database, to the particular VAT order, where the record can
further include a time-stamp indicating when the particular VAT order was executed, the one or
more qualifying VAT orders associated with the particular VAT order, and a reference capable

of linking the record to other generated records of the VAT Liquidity Builder system.

[0020] The VAT Liquidity Builder facilitates efficiency in the market, for example, by
allowing large orders at a satisfactory price for participants. The VAT Liquidity Builder creates
liquidity by incentivizing its participants. For example, in disclosed embodiments, significant
preferences are given to institutional VAT orders. In other embodiments, the same preferences
are given to large retail VAT orders that exceed a certain share quantity. For example, such
large retail orders can become institutional orders and treated accordingly by the VAT Liquidity
Builder. In contrast to prior art systems, embodiments of the dynamic system of the VAT

Liquidity Builder promotes liquidity through order share quantity and order aggregation.
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[0021] In another aspect, VAT Liquidity Builder provides a novel solution that leverages a
unique incentive structure that is capable of providing better liquidity (e.g., a large number of
retail investors with orders of substantial size) than alternative trading systems used by
institutional investors. Moreover, compared to traditional stock exchanges, the VAT Liquidity
Builder offers a unique advantage to retail investors to avoid inefficiencies with the public limit
book, e.g., by competing with high frequency trading platforms, while filling large orders via
institutional liquidity. The result is improved trade executions for both retail and institutional

investors.

[0022] Advantages will become more apparent to those of ordinary skill in the art from the
following description of the preferred embodiments which have been shown and described by
way of illustration. As will be realized, the present embodiments may be capable of other and
different embodiments, and their details are capable of modification in various respects.
Accordingly, the drawings and description are to be regarded as illustrative in nature and not as

restrictive.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] The Figures described below depict various aspects of the system and methods
disclosed therein. It should be understood that each Figure depicts an embodiment of a particular
aspect of the disclosed system and methods, and that each of the Figures is intended to accord
with a possible embodiment thereof. Further, wherever possible, the following description refers
to the reference numerals included in the following Figures, in which features depicted in

multiple Figures are designated with consistent reference numerals.

[0024] There are shown in the drawings arrangements which are presently discussed, it being
understood, however, that the present embodiments are not limited to the precise arrangements

and instrumentalities shown, wherein:

[0025] Figure 1 illustrates a block diagram of an exemplary embodiment of a Volume

Attentive Trade (VAT) Liquidity Builder system.

[0026] Figure 2 illustrates a network diagram of an exemplary computer networking system

used with the VAT Liquidity Builder system of Figure 2.
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[0027] Figure 3A illustrates a table depicting an exemplary grouping of retail VAT orders that
may be aggregated in the VAT Liquidity Builder system of Figure 1.

[0028] Figure 3B illustrates a table depicting an exemplary grouping of institutional VAT
orders that may be aggregated in the VAT Liquidity Builder system of Figure 1.

[0029] Figures 4A and 4B illustrate a flow diagrams depicting example methods used to
generate respective execution commands to fill at least one VAT order from a specific group

with respect to each method.

[0030] Figures 5 and 6 illustrate flow diagrams depicting embodiments of iterative decision

methods that may be used by the VAT Liquidity Builder systems of Figures 1 or 2.

[0031] Figure 7 illustrates a block diagram depicting VAT order execution from the

perspective of an institutional VAT Buy orders and institutional VAT Sell orders.

[0032] The Figures depict preferred embodiments for purposes of illustration only.
Alternative embodiments of the systems and methods illustrated herein may be employed

without departing from the principles of the invention described herein.

DETAILED DESCRIPTION

[0033] The present embodiments relate to, inter alia, systems and methods for a Volume
Attentive Trade (VAT) Liquidity Builder. As described in the disclosed embodiments, the VAT
Liquidity Builder is a confidential, computerized system that continuously compares aggregated
VAT limit orders of a first group, for example, retail VAT orders, to aggregated VAT orders of a
second group, for example, institutional VAT orders. In certain aspects, the VAT Liquidity
Builder builds up (aggregates) orders for execution in continuous time. In contrast to traditional
static systems, €.g., a call auction system, that use a given set of limit orders at discrete points in
time, the Liquidity Builder is a dynamic system that aggregates VAT orders in a continuous
manner and that incentivizes both retail and institutional investors to increase their order sizes
thereby improving centralized liquidity. Moreover, for some embodiments, in contrast to both
the static operation of a call auction and the time preference for limit orders employed by stock
exchanges, VAT orders of the VAT Liquidity Builder may be subject to an over-riding
restriction—when multiple investors have orders at the same price, in some aspects, the largest

order, regardless of when submitted, gets filled first. This is a distinct incentive provided by the
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VAT Liquidity Builder which allows investors to increase order size and, in some aspects,
enhance liquidity at a centralized system. The advantages of the VAT Liquidity Builder will
become more apparent to those of ordinary skill in the art from the following descriptions of the

preferred embodiments.

[0034] Figure 1 illustrates a block diagram of an exemplary embodiment 100 of a Volume
Attentive Trade (VAT) Liquidity Builder system 101. The VAT Liquidity Builder system 101
may include interconnected computerized equipment, including one or more processors and one
or more computer memories, which may include volatile and nonvolatile memory, and
instructions, which may include instructions in accordance with methods described herein (e.g.,
methods 400, 450, 500, and/or 600), for controlling the (VAT) Liquidity Builder system 101,
which can include, for example, receiving, queuing, accessing, storing, and processing VAT
orders submitted to the system 101 as described herein. The instructions may be implemented
using, for example, the Java or C# computer programming languages and using application
programming interfaces (API) or other packages for those languages, for example, packages that
provide computer networking functionality (e.g., the java.net package from the Java Networking
API Specification) and storage (e.g., via the Java Database Connection (JDBC) API), for the
transmission, queuing, storage, and/or execution of the VAT orders and related information as

described herein.

[0035] The computerized equipment and instructions of system 101 may also process data or
metadata related to the VAT orders or for the functioning of the system, which can include
information regarding VAT order participants and security information such as login, password
or other security credentials or accounts for VAT order participants. The Liquidity Builder
system 101 may also include a communications port and related networking equipment for
establishing one or more connections to a computer network, such as the internet or a private
network, to receive, for example, VAT orders or information used by the VAT Liquidity Builder
system 101. In some embodiments, the VAT Liquidity Builder system may also include input
and output equipment, such as display monitors, keyboards, mice, touch screens, or other such
equipment to allow an administrator or other user interact with the VAT Liquidity Builder
system, such as change settings or control variables that affect the operation of the VAT

Liquidity Builder system.
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[0036] As described further herein, the VAT Liquidity Builder system 101 may include any
number of computers, servers, or computer networking devices including, for example, a server
farm located at a centralized location. In another embodiment, the VAT Liquidity Builder
system may include a distributed computer network, where the VAT Liquidity Builder system is
distributed across a computer network on several computer systems, e.g., servers, mainframes or
server farms, and where the several computer systems communicate with each other across the
network to aggregate VAT orders. In such an embodiment, the distributed VAT Liquidity
Builder system would be able to provide liquidity as if the VAT Liquidity Builder system were a
centralized system. In some embodiments, the distributed VAT Liquidity Builder system, or at
least portions of it, could be collocated with various VAT Liquidity Builder providers, e.g.,
banks, brokers, or other investors who provide access to the VAT Liquidity Builder system on
behalf of other investors. For example, in some embodiments, instructions for the distributed
VAT Liquidity Builder could be installed on the various systems owned by the distributed
provider(s). Such instructions may be implemented in various programming languages,
including Java or C#, that provide computer networking functionality (e.g., the java.net package
from the Java Networking API Specification) and allow the distributed systems to communicate

with each other over network 205 as described herein.

[0037] In one aspect, the VAT Liquidity Builder system may store one or more VAT orders.
In another aspect, VAT orders may be submitted to the VAT Liquidity Builder system by various
market participants on a continuous basis at any time, or, in alternative embodiments, at a time or
times specified, for example, by an administrator of the VAT Liquidity Builder system. In
another aspect, incoming VAT orders may be aggregated and filled according to one or more

methods as described further herein.

[0038] The types of market participants may include, for example, institutional investors,
retail investors (a type of non-institutional investor), or brokers working on behalf of institutional

investors, retail investors, individual investors or other types of investors.

[0039] In one aspect, the VAT orders of the VAT Liquidity Builder system may be structured
as conventional limit orders. In addition, in certain embodiments, each VAT order may include a
set of VAT rules. The VAT rules can cause the VAT Liquidity Builder system to operate in

specific manners, for example, in accordance with the systems and methods disclosed herein.
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The VAT rules may include a limit price specifying the maximum or minimum price at which a
stock or other security may be bought or sold, respectively. The VAT rules may also indicate the
quantity of shares of a position desired to be bought or sold. In some aspects, the VAT rules
may further include a VAT Delta. The VAT Delta can be a value that specifies how much above
or below the limit price, for a respective buy or sell VAT order, the investor is willing to pay to
participate in a trade organized by the VAT Liquidity Builder. In other aspects, a VAT order
may also include a set of VAT instructions that can include a specified range of trading prices
(e.g., monitored via trades reported on the consolidated tape) for a corresponding VAT order, a
yes or no indication as to whether to hold up the VAT order if any trade takes place outside of
the specified range, and a yes or no indication to as to whether to automatically release the VAT

order if and when the stock trades again within the specified range.

[0040] As shown in Figure 1, VAT orders are aggregated into certain groups when submitted
to the VAT Liquidity Builder system. For example, retail VAT orders 105 submitted by retail
investors may be aggregated into a first grouping of VAT orders 106. Similarly, as shown,
institutional VAT orders 110 may be submitted by institutional investors and aggregated into a

second grouping of VAT orders 111.

[0041] Figure 1 shows an embodiment of the VAT Liquidity Builder system with three control
variables 107, 112, and 115. Although three control variables are shown, fewer or more
variables may be used to control the operation of the system. In the disclosed embodiment, the
three variables control the VAT Liquidity Builder system such that the largest, or greatest share
quantity, institutional order gets filled first. In certain aspects, an administrator of the Liquidity
Builder can adjust the control variables in unison to attract retail and institutional investors who

want to trade large orders.

[0042] As shown, control variable S1 107 controls the minimum order size (quantity) for retail
VAT orders. Similarly, control variable S2 112 controls the minimum order size (quantity) for
institutional VAT orders. For both control variables S1 107 and S2 112, if the share quantity
associated with a given VAT order is below the respective minimum size, then the VAT order is

rejected and not aggregated or otherwise analyzed by the VAT Liquidity Builder system.

[0043] Control variable S3 115 controls the minimum size for a trade to execute. For

example, in one embodiment, the Liquidity Builder continually analyzes available retail and

10
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institutional VAT orders If an aggregated trade could be executed for the minimum S3 115 share
quantity (e.g., 10,000 shares) or greater, then the trade is executed. Otherwise, no trade takes
place. In another embodiment, for example, an S3 115 minimum order size of 10,000 would
require both an aggregated group of one or more retail VAT orders and an aggregated group of
one or more institutional VAT orders to each have a total share quantity of 10,000 or more.
Otherwise, the trade would be held up until more VAT orders were submitted to reach the
required S3 115 minimum size. In other embodiments, the S3 minimum size impacts only one of
the two groupings, for example, in an embodiment where S3 affected only retail VAT orders,
then a trade would be held up by the VAT Liquidity Builder system in the event that the
aggregated retail VAT orders 106 were below the required 10,000 minimum.

[0044] In another embodiment, and as shown by the disclosed embodiment of Figure 1 (item
120), if the share quantity for a retail VAT order exceeds the S2 minimum size of control
variable 111, then it may be aggregated with the institutional VAT orders and effectively treated
as an institutional order. The administrator may choose to have the VAT Liquidity Builder

system implement the optional functionality 120.

[0045] Once the retail VAT orders and the institutional VAT orders are aggregated in the
VAT Liquidity Builder system, the VAT Liquidity Builder system may fill the orders, for
example, by generating an execution command as described herein. The filled orders may result
in the trade of stock or securities with respect to the participants who submitted the VAT orders

to the VAT Liquidity Builder system.

[0046] In some embodiments, for a given stock or other security, the VAT Liquidity Builder
system may specify increments for submitting orders, such as 10.01, 10.02, 10.03, etc. In some
embodiments, the VAT orders, which may include associated VAT rules, or other information,
are kept confidential, such that the VAT orders, VAT rules, or other information, are not publicly
disclosed in a public order book or otherwise known to other investors or participants. In this
manner, the specified increments for orders in addition to the confidential nature of the VAT
orders effectively eliminates the advantage achieved by high frequency traders on stock
exchanges with a public order book and permission to submit orders using prices to one tenth of

a cent.

11
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[0047] Figure 2 illustrates a network diagram of an exemplary computer networking system
200 used with the VAT Liquidity Builder system 101 of Figure 2. In certain embodiments, the
VAT Liquidity Builder system 101 may be centrally located, for example, at one or more
computer servers or mainframes 201-203. For example, the VAT Liquidity Builder system may
be centralized at a stock exchange, central bank, or at any other central provider location. The
computer servers 201-203 may be implemented as one or more server farms or other computer
equipment co-located at primary location for receiving submitted VAT orders and related
information from a computer network 205. The computer servers 201-203 may include one or
more processors, memories, computer networking equipment and instructions for receiving,

processing and executing VAT orders as described herein.

[0048] In other embodiments, the VAT Liquidity Builder system 101 may operate as a
distributed system where the VAT Liquidity Builder system 101 is distributed across several
servers or mainframes in the computer network. As used herein, VAT Liquidity Builder system
101 may refer to either of the disclosed centralized or distributed system embodiments. For
example, the VAT Liquidity Builder system 101 could be distributed across servers 201-203 and
distributed servers 207-209 through computer network 206, where computer network 206 can be
either a public or private network. In one aspect, the distributed servers can be operated by the
same providers, parties, entities or market participants as servers 201-203. In another aspect, the
distributed servers can be operated by different providers, parties, entities or market participants
as servers 201-203. In another aspect, the distributed servers may be the alternative trading
systems, or the servers or computer systems used by the alternative trading systems, provided by
various alternative trading system providers, for example, those listed by the U.S. Securities and

Exchange Commission.

[0049] In one embodiment, the computer servers 201-203 and 207-209 would each aggregate
VAT orders for execution as described herein. In another aspect, a particular server, for
example, server 201, or a particular group of servers, for example, servers 201-203, could serve
as primary server(s) of the distributed system such that non-primary servers, for example, servers
207-209, would relay any VAT orders received by servers 207-209 to primary servers 201-203
for aggregation and execution as described herein. In another aspect, the distributed servers 207-

209 can provide pre-processing, such as aggregation and filtering of the VAT orders, according

12
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to the methods and systems described herein, before relaying any VAT orders to the primary

server(s).

[0050] In the distributed embodiment, the distributed system can operate as though it were a
centralized system, such that the execution of all VAT orders would occur at the primary
server(s), even though the VAT orders were originally submitted and received at a distributed
server or system, e.g., any of servers 207-209. In some aspects, the distributed servers 207-209
may transfer VAT orders or related information to each other across the network 206, before

relaying the VAT orders, or related information, to the primary server(s), e.g., 201-203.

[0051] The servers of the distributed system embodiment may use instructions, including
networking instructions, to divide the functionality of the VAT Liquidity Builder system 101, or,
at least with respect to some aspects, relay the VAT orders submitted to the distributed servers
207-209 to the primary servers(s) 201-203. In some aspects, the instructions may be installed
and maintained on each server based on the server’s intended functionality, for example, an
administrator may install VAT Liquidity Builder instructions that cause a server, e.g., server 207,
to operate as a distributed non-primary server. An administrator may install a different set of
VAT Liquidity Builder instructions on server 201 that cause server 201 to operate as the primary
server. In such a manner, the servers of a distributed system can be customized to communicate

and operate together based on the intended functionality in the distributed system.

[0052] The computer network 205 facilitates communication between the VAT Liquidity
Builder system 101 and other devices on the network 205. For example, any of the user devices
210 may communicate via the computer network 205 with the VAT Liquidity Builder system
101. User devices 210 may include computer terminal 211, laptop 212, mobile phone 213, tablet
device 214 or any other electronic computing device (not shown) connected to network 205. The
user devices may have VAT Liquidity Builder software clients installed thereon, that, for
example, can provide one or more interfaces used to create, update or submit VAT order(s) to the
VAT Liquidity Builder system. The interfaces of the user devices 210 may allow a user to
specify or update VAT rules for a specific VAT order. The user devices 210 may be used by
brokers and investors, including retail, institutional, and non-institutional investors, to create,

submit or update VAT orders and related VAT rules to the VAT Liquidity Builder system 101.
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The submitted VAT orders may then be aggregated and executed according to the disclosed

systems and methods herein.

[0053] Institutional investors, or other investors, such as retail investors, making large quantity
orders, may also use sophisticated servers, systems or other platforms, for example, servers 220-
222, or systems or platforms hosted on servers 220-222, to submit VAT orders. Such servers
may host proprietary or customized trading platforms developed by the various institutional
investors, or other investors, that are configured to create, submit or update VAT orders to the
VAT Liquidity Builder system 101. For example, the proprietary trading platforms may be
designed to detect certain macroeconomic trends and trade specific stocks or securities for
certain funds, such as mutual funds or exchange traded funds (ETFs), and then create or update
one or more related VAT rules associated with one or more new or modified VAT orders that are

then submitted to the VAT Liquidity Builder system 101 for execution.

[0054] In other embodiments, the institutional investors, or other investors, may simply use
tools provided by the operator of the VAT Liquidity Builder system 101. The tools could
include instructions designed to interface with the VAT Liquidity Builder system 101 from the
institutional investors servers, e.g., 220-222, to allow the servers to submit VAT orders, and
other information, such as login information for identification and security purposes for the
various participants of the VAT Liquidity Builder system 101. In one aspect, the servers of the
institutional investors, e.g., 220-222, may have installed both an alternative trading system
platform and the VAT Liquidity Builder system, or at least a portion thereof for, e.g., a
distributed VAT Liquidity Builder system, such that the institutional investor servers 220-222
operate as a distributed system that can receive, create, update, or otherwise initiate, VAT orders

and relay those orders, for example, to primary VAT servers 201-203.

[0055] In some embodiments, the various VAT orders received by the VAT Liquidity Builder
system, or other related information, may be stored, either for a short term (e.g., for processing
and execution) or a long term (e.g., for record keeping) basis or both. The VAT orders may be
stored in the computer memories of the servers, e.g., servers 201-203, 207-209, or 220-222,
themselves, or, they may be stored at a remote location in the computer network 205. For
example, one or more databases 230-231 may store VAT orders used by the VAT Liquidity

Builder system. The databases 230-231 may be collocated with the servers or may be connected
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via the network 205 such that VAT orders, or other information, are stored externally. In one
aspect, the databases 230-231 may be part of a cloud storage service where the VAT Liquidity
Builder system interacts, for example, stores and retrieves VAT orders or other information from
the databases 230-231 via an application programming interface (API) provided for the cloud
service. Such cloud service could be provided by one or more providers of the VAT Liquidity

Builder system or by a third party.

[0056] In another aspect, the VAT orders and/or related information may be recorded using
block-chaining technology implemented, for example, by databases 230-231 or servers of
computer network 200, such that records for each executed VAT order is maintained by time-
stamping and linking each VAT order, or a record representing each VAT order, in an order of
chronological occurrence. In such a block-chained system, each database or server that submits,
receives, stores or otherwise transacts with a VAT order may keep a copy of the VAT order
records so that a possible dispute with respect to VAT order executions, transactions, timings or
otherwise can be reconciled by comparing the various VAT order records of each of the block-

chain systems.

[0057] Figures 3A and 3B show exemplary embodiments of various VAT orders. Figure 3A
illustrates a table depicting an exemplary grouping of retail VAT orders 301 that may be
aggregated in the VAT Liquidity Builder system. The Liquidity Builder system can use rules
specified for each of the VAT orders 301 that, together and with the VAT orders 351, control the
operation of the VAT Liquidity Builder system and the execution of the VAT orders. In actual

operation, retail and institutional VAT orders can be on both the buy and sell sides.

[0058] The embodiment of Figure 3A shows a grouping of aggregated retail VAT orders 301
indicating respective VAT order investors (e.g., a certain type of VAT Liquidity Builder system
participants) that want to “Buy” a given stock or security. In some embodiments, the VAT
orders 301 are aggregated into the VAT Liquidity Builder system in no particular sequence or

ordering.

[0059] In the current embodiment, column 302 identifies a retail VAT Liquidity Builder

system investor, or otherwise participant, that submitted the VAT order. For example, a VAT
order submitted by Investor A appears in the first row of the Figure 3A table, i.e., “VAT order
A.” Column 303 shows the quantity of shares for each of the aggregated VAT orders 301. In
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the example for Investor A, investor A has indicated that VAT order A is to buy 20,000 shares of
a given stock or security. Column 303 shows the limit price for each of the aggregated VAT
orders 301. For example, VAT order A has a limit price of $10.03. Column 304 shows the VAT
Deltas for each of the aggregated VAT orders 301. The VAT Deltas are values that specify how
much above or below a limit price an investor is willing to pay to participate in a trade organized
by the VAT Liquidity Builder. For example, because VAT order A is a buy order, the VAT
Delta of $0.03 indicates how much above the limit price investor A is willing to pay to
participate in a trade. Column 305 shows the highest price at which the investor is willing to
pay, e.g., in this example, willing to buy, to participate in trade organized by the VAT Liquidity
Builder, where, in the example of Figure 3A, column 305 shows the limit price of column 303
summed with the VAT Delta of column 304 to produce the value of column 305, which, may be

referred to as the effective limit price.

[0060] In other embodiments, the effective limit price may be determined in other ways, for
example as a function of the number of shares the investor gets filled in a VAT trade, or, as some
multiple of the limit price and VAT Delta or by some computerized function that uses the limit
price and VAT Delta, or other values, as input parameters and that returns the effective limit
price as an output parameter value of the function. In certain aspects, the VAT Liquidity Builder
system provides a self-reinforcing, dynamic process that can operate at two levels to build
liquidity via adjustments to the effective limit price. First, a single retail investor can increase or
decrease the VAT Delta to cause more or less shares, respectively, to be filled in a trade. For
example, the VAT Delta can be dynamically determined by increasing (decreasing) the VAT
Delta value as more (less) shares would be filled in a trade. In some aspects, the VAT Delta may
be updated for a given VAT order as described herein, for example, by an investor making a
request to update the VAT Delta for a given VAT order that the investor had previously
submitted to the VAT Liquidity Builder system. In other aspects, the VAT Delta may be
updated via a request where the investor provides instructions to update the VAT Delta, for
example, where the instructions would cause the VAT Liquidity Builder system to vary or
update the VAT Delta for a given order based on how a trade performs, the number shares of a
particular institutional order, the number of shares for a particular trade including multiple
orders, how many of the investor’s desired shares from the original VAT order are filled in a

trade, or by any other metrics of the trade, or by analyzing other VAT orders or trades in the
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VAT Liquidity Builder system. In one example embodiment, an investor may submit a VAT
order for 10,000 shares, with a VAT Delta of 0.04 and with instructions to allow the VAT Delta
to vary. Accordingly, in the following example, the VAT Delta instructions could allow the
VAT Liquidity Builder system to execute a VAT trade that filled the following number of the
shares according to variable VAT Delta instructions: VAT Delta of 0.04 for a trade of 7,500 to
10,000 shares; VAT Delta of 0.03 for a trade of 5,000 to 7,499 shares; VAT Delta of 0.02 for a
trade of 2,500 to 4,999 shares; and a VAT Delta of 0.01 for a trade of less than 2,500 shares.
Accordingly, the investor's original VAT order of 10,000 shares could be filled using higher
VAT Deltas for larger fills and vice versa. Second, similar actions by other participating retail

investors can contribute to an even larger aggregate trade.

[0061] In some embodiments, each of the share quantity, limit price, VAT Delta and effective
limit price for a VAT order, for example, VAT order A, may be associated with a set of VAT
rules for a given VAT order. Thus, for example, a set of VAT rules for VAT order A may be
created where the VAT rules for VAT order A have a share quantity, a limit price, a VAT Delta
and an effective limit price equals to the values as shown in the first row for Investor A of Figure
3A. In other embodiments, additional information for a VAT order may be included in the set of
VAT rules. In other embodiments, less information is include in the VAT rules, for example, in
one embodiment only the share quantity, limit price and VAT Delta are included such that the
effective limit price can be later determined from the limit price and VAT Delta based on a
particular method, as described herein, specified by the VAT Liquidity Builder at or near the

time of execution of a particular trade.

[0062] Figure 3B illustrates a table depicting an exemplary grouping of institutional VAT
orders 351 that may be aggregated in the VAT Liquidity Builder system of Figure 1. The
Liquidity Builder system can use rules specified for each of the VAT orders 351 that, together
and with the VAT orders 301, control the operation of the VAT Liquidity Builder system and the

execution of the VAT orders.

[0063] The embodiment of Figure 3B shows a grouping of aggregated institutional VAT
orders 351 indicating respective institutional VAT order investors (e.g., a certain type of VAT

Liquidity Builder system participants) that want to “Sell” a given stock or security. In some
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embodiments, the VAT orders 301 are aggregated into the VAT Liquidity Builder system in no

particular sequence or ordering.

[0064] In the current embodiment, column 352 identifies an institutional VAT Liquidity
Builder system investor, or otherwise participant, that submitted the VAT order. For example, a
VAT order submitted by Investor D appears in the first row of the Figure 3B table, i.e., “VAT
order D.” Column 352 shows the quantity of shares for each of the aggregated VAT orders 351.
In the example for Investor D, investor D has indicated that VAT order D is to sell 40,000 shares
of a given stock or security. Column 353 shows the limit price for each of the aggregated VAT
orders 351. For example, because VAT order D is a type of sell order that has a limit price of
$10.06, the limit price of VAT order D shows the lowest price at which investor D is willing to
sell the related stock or security via the VAT Liquidity Builder system.

[0065] VAT orders need not be created, transmitted, stored or otherwise used in a tabular
format as depicted for the embodiments of Figures 3A and 3B. In other embodiments, VAT
orders may be created, transmitted, stored, or otherwise used in any form of data structure,
including, for example, using a standard or proprietary extensible markup language (XML)
format, a JavaScript Object Notation (JSON) format, a text file format, a relational database
format, a NoSQL database format, or any other data structure, format or transport for preparing,
creating or updating the VAT orders and/or related rules for submission to and/or aggregation

with the VAT Liquidity Builder system.

[0066] The VAT orders may also be aggregated into other groupings other than the Retail
VAT Buy orders or Institutional VAT Sell orders as shown in Figures 3A and 3B. For example,
other VAT order classifications or types of aggregated VAT orders may include Retail VAT Sell
orders (e.g., where retail investors submit VAT orders indicating a desire to sell shares of a
particular stock or security), Institutional VAT Buy orders (e.g., where institutional investors
submit VAT orders indicating a desire to buy shares of a particular stock or security), a non-
institution VAT order, e.g., indicating a desire to either buy or sell a particular stock or security,
or any other VAT order, from any other grouping of investor classification, type or VAT
Liquidity Builder participant, desiring to buy or sell stock or securities via the VAT Liquidity

Builder system.
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[0067] Figure 4A illustrates a flow diagram depicting an example method 400 that may be
used by the VAT Liquidity Builder system to generate an execution command to fill, or partially
fill, at least one VAT order from a specific VAT order grouping. In block 401, the VAT
Liquidity Builder system may be configured to aggregate and fill VAT orders in an iterative
fashion, such that the VAT Liquidity Builder system provides a dynamic platform that
continuously aggregates incoming VAT orders for execution. The VAT Liquidity Builder
system may use VAT rules associated with the various aggregated VAT orders to control the
operation of the VAT Liquidity Builder system and determine the execution sequence of the

VAT orders, as further described below.

[0068] Atblock 402 the VAT Liquidity Builder system may aggregate one or more VAT
orders for a first grouping. The first grouping can include, for example, VAT orders grouped by
or otherwise associated with particular types of VAT Liquidity Builder investors or participants
including, for example, retail investors or other non-institutional investors. Each of the one or
more VAT orders for the first grouping may include a first set of VAT rules, where the first set

of VAT rules can define a limit price, a share quantity, and a VAT delta.

[0069] At block 404, either simultaneously with, before or after, the functionality for block
401, the VAT Liquidity Builder system may aggregate one or more VAT orders for a second
grouping. In one aspect, as mentioned further below with respect to Figure 4B, the second
grouping may include one or more VAT orders aggregated into specific tranches based on limit
prices. In addition, the second grouping can include, for example, VAT orders grouped by or
otherwise associated with particular types of VAT participants including, for example,
institutional investors. In other aspects, VAT orders of non-institutional investors may be
aggregated with the second grouping where, for example, a VAT order of a non-institutional
investor has a share quantity that exceeds a threshold quantity. Each of the VAT orders for the
second grouping may include, for example, a second set of VAT rules, where the second set of

VAT rules can define a limit price and a share quantity.

[0070] At block 406, the VAT Liquidity Builder system may generate effective limit prices for
each of the respective VAT orders for the first grouping. The effective limit price may be
generated from the limit price and the VAT delta from the first set of VAT rules associated with

the one or more VAT orders for the first grouping.
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[0071] Atblock 408, the VAT Liquidity Builder system determines which VAT order has the
greatest share quantity with respect to the other VAT orders aggregated with the second
grouping. The VAT Liquidity Builder system may then analyze the VAT rules associated with
each of the VAT orders in the second grouping to determine the VAT order that has the greatest

share quantity.

[0072] Atblock 410, the VAT Liquidity Builder system may generate an execution command
to fill the greatest share quantity VAT order of the second grouping with one or more VAT
orders from the first grouping, such that the one or more VAT orders from the first grouping are
also filled, or at least partially filled, as a consequence of filling the greatest share quantity VAT
order of the second grouping. Figure 4B depicts an alternate method 450 that may be used by
the VAT Liquidity Builder system to generate an execution command to fill, or partially fill, at
least one VAT order from a specific VAT order grouping. The method 450 is similar in some
respects to the method 400, with blocks 451, 452 and 456 corresponding to blocks 401, 402 and
406, respectively, and, accordingly, these blocks will not be described again with respect to
Figure 4B. In method 450, at block 454 the VAT order(s) for the second grouping are
aggregated in tranches based on limit prices. For example, a first tranche of VAT orders
aggregated into the second grouping could include VAT orders having VAT Rules indicating a
limit price of $10.05. A second tranche of VAT orders aggregated into the second grouping
could include VAT orders having VAT rules indicating a limit price of $10.06, and so on. In
block 458, for the second grouping, the VAT Liquidity builder system determines which VAT
order has the greatest share quantity with respect to the other VAT orders in each tranche based
on limit price. At block 460, the VAT Liquidity Builder System may generate an executing
command to fill the determined greatest share quantity VAT order of the second grouping from
the tranche with the best price from the perspective of orders in the first grouping. As such, one
or more VAT orders from the first grouping are filled, or at least partially filled, as a
consequence of filling the greatest share quantity VAT order of the second grouping of a

particular tranche.

[0073] For either of the methods 400 or 450, the VAT rules of each of the VAT orders of the
first grouping are analyzed by the VAT Liquidity Builder system to determine which of VAT
orders of the first grouping, if any, qualify for trade by having a respective effective limit price

that equals or overlaps with the limit price of the VAT order of the second grouping having the
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greatest share quantity. If the effective limit price(s) of any of the VAT orders of the first
grouping qualify, then the execution command causes the shares of the greatest share quantity
VAT order of the second grouping to be filled with those qualifying VAT orders of the first
grouping.

[0074] For example, the VAT order D of Figure 3B indicates a share quantity of 40,000. In an
embodiment where institutional VAT orders 351 where aggregated into the second grouping of
the VAT Liquidity Builder system, VAT order D would be identified as the greatest share
quantity VAT order of the second grouping in accordance with block 408 of Figure 4A. If retail
VAT orders 301 were aggregated into the first grouping of the VAT Liquidity Builder system,
then VAT order A would be identified as a possible order be filled against VAT order D because
VAT order A has an effective limit price (column 305) of $10.06 that is equal to the limit price
of VAT order D, and, for some embodiments, because VAT order A has the greatest share
quantity of the first group. If VAT order A were filled by trading the 20,000 shares of the stock
or security of VAT order A with 20,000 shares of the same stock or security of VAT order D,
VAT order D would have 20,000 shares remaining to be filled, such that the VAT Liquidity
Builder system would continue the current iteration, for example, at block 410, until VAT order
D was filled with any remaining VAT orders from the first grouping, e.g., in order of largest

share quantity first, for example, VAT order C followed by B.

[0075] In some embodiments, the VAT order D would be filled with VAT orders of the first
group having the highest effective limit price, and, in further aspects, afterwards with VAT
orders of the first grouping having the greatest share quantity. In such an embodiment, VAT
order D would be partially filled with the 15,000 shares of VAT order C because VAT order C
has a higher effective limit price ($10.07) than either VAT order A ($10.06) or B ($10.06),
leaving VAT order D with 25,000 remaining shares to be filled. The remaining shares of VAT
order D may then be filled with 20,000 shares from VAT order A (since VAT order A has a
greater share quantity than VAT order B) and then 5,000 shares from VAT order B, thereby
completing filling VAT order D (all 40,000 shares) of investor D.

[0076] Once filling VAT order D, the VAT Liquidity Builder system would then continue to a
new iteration, back to block 401 of Figure 4A, to identify the next VAT order of the second

grouping having the greatest share quantity. In the present example, VAT order E would be
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identified as the greatest share quantity VAT order of the second grouping in accordance with
block 408 of Figure 4A. VAT order E would then be filled, at least partially, with any VAT
orders queued in the first grouping of aggregated VAT orders. In the present example, VAT
order E would be partially filled with the remaining 5,000 shares of VAT order B, because the
effective limit price of VAT order B equals the limit price of VAT order E. The VAT Liquidity
Builder would fill the remaining shares of VAT order E with any new or updated VAT orders
submitted to the VAT Liquidity Builder system that are aggregated with the first group and that

have a sufficient effective limit price.

[0077] In some aspects, as described herein, the new VAT orders may be submitted, received,
and analyzed by the VAT Liquidity builder system at any time such that the VAT orders of the
first grouping are continuously ranked according to effective limit price and/or share quantity
such that the greatest effective limit price and/or greatest share quantity VAT orders of the first
grouping get filled against the greatest share quantity VAT order of the second grouping first. In
such an embodiment, the VAT Liquidity Builder system could be configured to prioritize the
aggregated VAT orders of the first group such that the greatest effective limit price VAT order
and/or greatest share quantity from the first group are filled before any other VAT orders of the

first group.

[0078] In other aspects, as described in the above example, the new VAT orders may be
submitted at any time such that the VAT orders of the first grouping are continuously ranked
according to share quantity such that the greatest share quantity VAT order gets filled against the
greatest share quantity VAT order of the second grouping first. In such an embodiment, the
VAT Liquidity Builder system could be configured to prioritize the VAT orders of the first
group such that the greatest share quantity VAT order from the first group are filled before any
other VAT orders of the first group.

[0079] In other aspects, as described in the above example, the VAT Liquidity Builder system
is configured to first prioritize VAT orders of the first group by effective limit price and then by
share quantity, thereby creating a double sort order or order of preference for filling the VAT

orders from the first group with shares of the greatest quantity VAT order of the second group.

[0080] In another aspect, the VAT Liquidity Builder system may aggregate VAT orders based

on a minimum share quantity. In such an embodiment, a new VAT order is aggregated with the
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first group if the new order is below the minimum share quantity but is otherwise aggregated

with the second group if above or equal to the minimum share quantity.

[0081] In another aspect, the VAT rules associated with the VAT orders submitted to the VAT
Liquidity Builder system further define a set of VAT instructions. The set of VAT instructions
can include a specified range of execution prices for a corresponding VAT order and an
indication as to whether to suspend the execution command, for example, at block 410 of Figure
10, for the corresponding VAT order if the limit price associated with the corresponding VAT
order is not within the specified range of execution prices. The VAT instructions may also
include an indication as to whether to automatically resume a suspended execution command for
the corresponding VAT order if the limit price associated with the corresponding VAT order is
within the specified range of execution prices. In this way, an investor may submit a VAT order
that controls the VAT Liquidity Builder system such that the VAT order is not executed unless a

desired market price indicated by the specified range is realized.

[0082] In other aspects, the VAT rules associated with the VAT orders are kept confidential
such that the VAT orders, their VAT rules, or information therein, are not publically disclosed or
otherwise accessible to any other investors, such as high frequency traders, or any other

participants of the VAT Liquidity Builder system.

[0083] Figure 5 illustrates a flow diagram depicting an embodiment of an iterative decision
method 500 that may be used by the VAT Liquidity Builder system of Figure 1. The VAT
Liquidity Builder system may operate continuously such that the aggregated VAT orders of the
system may be considered in an iterative process (block 501) at any point in time. For example,
the VAT Liquidity Builder system may receive VAT orders of various types (e.g., buy or sell)
submitted from various types of investors or VAT Liquidity Builder participants across network
205 and aggregate the VAT orders into first and second groupings as described herein. The
VAT Liquidity Builder system may implement one or more interactive methods, at the same
time and continuously, to facilitate each of the various types of investors and related VAT orders

submitted to the system.

[0084] For example, as shown for the VAT Liquidity Builder system embodiment 100 of
Figure 1, a first grouping may be associated with VAT orders from retail investors and a second

grouping may be associated with VAT orders from institutional investors. The iterative process
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(block 501) may analyze any number or type of VAT orders submitted and aggregated in the
system, for example, the VAT orders shown in Figures 3A and 3B.

[0085] Atblock 502, the VAT Liquidity Builder system may determine whether there are
sufficient quantities of shares aggregated in the system for a trade to occur. In one embodiment,
for example, the VAT Liquidity Builder system continually analyzes the share quantities and the
limit prices associated with the VAT orders for both retail and institutional orders. If a trade
could be executed that aggregated multiple retail VAT orders according to Liquidity Builder
rules described herein for a total number of shares equal or greater than the control variable S3
115 (depicted in Figurel), the conclusion (at block 502) would be that the share quantities are
sufficient for a trade. For example, the VAT Liquidity Builder system can determine that many
retail VAT orders in the system could instantaneously be matched with a few institutional VAT
orders in the system that could result in a single trade of significant size. In another
embodiment, control variable S3 115 may be used to make the determination, where S3 is set to
a minimum trade quantity of 10,000 shares. As shown for the embodiments of Figure 3A and
3B, the aggregated retail VAT orders 301 have an aggregated share quantity of 45,000 and the
institutional VAT orders 351 have an aggregated share quantity of 75,000. Because the
aggregated VAT orders, i.e., the aggregated retail VAT orders 301 and the aggregated
institutional VAT orders 351, each have aggregated share quantities exceeding 10,000, then both
exceed the S3 minimum. In other embodiments, the S3 minimum requirement would apply to
only one grouping of VAT orders, for example, in one embodiment only the aggregated retail
VAT orders 301 of the first group would need to exceed the S3 minimum in order to satisfy the
requirement of block 502. In another embodiment, at block 502, the VAT Liquidity Builder
system may also aggregate shares, and determine share quantity, further based equal or
overlapping effective limit prices of the retail VAT orders compared with the limit prices of the
institutional VAT orders. In such an embodiment, at block 502, for a given intuitional VAT
order, the VAT Liquidity Builder system would only consider the aggregated share quantities of
retail VAT orders having an effective limit price equal to or overlapping with the limit price the
given institutional VAT order. For example, for the VAT orders shown in Figures 3A and 3B,
institutional VAT order D has a limit price of $10.06. Thus, in the present embodiment, only
retail VAT orders having an effective limit price of $10.06 or higher would be considered for

trade with VAT order D. Because each of retail VAT orders A, B and C meet the criteria, then
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each of the share quantities of VAT orders A, B and C (a total of 45,000 shares) would be
considered together for trade. If another retail VAT order, e.g., retail VAT order M (not shown)
were aggregated with the VAT Liquidity Builder, where VAT order M had an effective limit
price of $10.05, then VAT order M, because its effective limit price did not overlap with VAT
order D’s limit price, would not be considered for trade with VAT order D such that VAT order

M’s share quantity (regardless of size) would not contribute to overcoming the S3 minimum.

[0086] If the share quantity meets the required minimum for trade, the method proceeds to
block 503. Otherwise, the VAT Liquidity Builder system cycles back to block 501 for a new
iteration to consider any newly submitted VAT orders or any changes to currently existing

aggregated VAT orders in the system.

[0087] In some aspects, the VAT Liquidity Builder system may allow investors or VAT
Liquidity Builder participants to update existing VAT orders previously submitted and
aggregated with the VAT Liquidity Builder system, for example, by sending a replacement VAT
order that removes the existing VAT order from the system and updates the system with the
replacement VAT order, or by sending replacement VAT rules that would update the respective

VAT rules of arelated VAT order.

[0088] If there are sufficient share quantities, then, at block 503, the VAT Liquidity Builder
system analyzes the VAT rules of the aggregated institutional VAT orders 351 to determine the
particular institutional VAT order that has the greatest share quantity. In some embodiments, the
VAT Liquidity Builder system, at block 503, analyzes the VAT rules of the aggregated
institutional VAT orders 351 to determine the particular institutional VAT order that has the
greatest share quantity from the tranche with the best price with respect to the retail VAT
order(s), e.g., retail VAT orders 301. In method 500, the institutional VAT order with the
greatest quantity share size is always executed first. In one aspect, such an arrangement can
further advance the incentive for institutional investors to submit larger orders to the VAT
Liquidity Builder system. In one embodiment, where two institutional VAT orders specify the
same share quantity, then the institutional VAT order that has the “best” limit price (e.g., in the
current example, where a new institutional VAT order F has a share quantity of 40,000, but a
lower limit price of $10.05 compared with $10.06 VAT order E), then the institutional VAT
order with the best limit price (e.g., VAT order F) order would be executed first.
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[0089] In the current example, the best price is the lowest price because the institutional VAT
orders 351 are “sell” orders, where the best price is be determined from the perspective of the
party on the other side of the trade. In other embodiments, institutional VAT orders may be
“buy” VAT orders, such that the best price would be the highest price. In such an embodiment,
the retail VAT orders would be “sell” VAT orders.

[0090] Although method 500 is disclosed using the exemplary retail Buy VAT Orders and
institutional Sell VAT Orders of Figures 3A and 3B, respectively, the VAT Liquidity Builder
system may also fill orders with retail Sell VAT orders and institutional Buy VAT orders, where
the greatest quantity institutional orders are still executed first, but, instead the VAT Liquidity
Builder system fills the order by buying shares for the institutional investor associated with given

institutional Buy VAT orders instead of selling the shares.

[0091] In some aspects, the VAT Liquidity Builder system runs multiple processes at the same
time allowing various different aggregated groupings of buy and sell VAT orders to trade
simultaneously. For example, the VAT Liquidity Builder system would allow trades of retail
Sell VAT orders against institutional Buy VAT orders, retail Buy VAT orders against
institutional Sell VAT orders, non-institutional Buy VAT orders against institutional Sell VAT
orders and vice versa, etc. Each of the grouping could trade simultaneously, and according to the
aggregation and grouping configured, e.g., by an administrator, or otherwise determined by the

VAT Liquidity Builder system.

[0092] In the example where the institutional VAT orders 351 are analyzed by the VAT
Liquidity Builder system, institutional VAT order D would be determined for execution first

because its 40,000 shares is bigger than institutional VAT order E’s 35,000 shares.

[0093] Atblock 504, the VAT Liquidity Builder system next analyzes the VAT rules of the
aggregated retail VAT orders 301 to determine whether a particular retail VAT order has a
greatest effective limit price of the group. In the current example, because retail VAT order C
has the greatest effective limit price of $10.07, and because the greatest effective limit price
equals or exceeds the limit price for VAT order D ($10.06), and, therefore is qualified for trade,
the method 500 proceeds to block 506 where the VAT Liquidity Builder system fills retail VAT

order C first by executing a command to trade the 15,000 shares of retail VAT order C with
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15,000 shares of institutional VAT order D at the limit price of $10.06. In other embodiments,
the trade may be filled at the effective limit price of $10.07.

[0094] Atblock 507, the VAT Liquidity Builder system next determines whether the present
institutional VAT order has remaining shares to fill. In the current example, VAT order D has
25,000 remaining shares after filling the 15,000 shares of retail VAT order C. Accordingly, the
VAT Liquidity Builder system cycles back to block 504 and analyzes any remaining (or, in some
embodiments, newly submitted or updated) retail VAT orders aggregated in the system. In the
present example, of the aggregated retail VAT orders 301, retail VAT orders A and B remain.
By analyzing the VAT rules of retail VAT orders A and B (block 504); the VAT Liquidity

Builder system determines that both orders have the same effective limit price.

[0095] Accordingly, in method 500, where a greatest effective limit price retail VAT order
cannot be determined, the VAT Liquidity Builder system next analyzes the VAT rules of the
aggregated retail VAT orders in the system to determine the particular VAT order having the
greatest share quantity of the group. In the current example, because remaining retail VAT
orders A and B have the same effective limit price ($10.06), and because retail VAT order A has
the greatest share quantity (20,000 shares) when compared to VAT order B (10,000 shares), and
because VAT order A has an effective limit price that equals or exceeds the limit price for VAT
order D ($10.06), and, is therefore qualified for trade, the method 500 proceeds to block 505
where the VAT Liquidity Builder system fills retail VAT order A by executing a command to
trade the 20,000 shares of retail VAT order A with 20,000 shares of institutional VAT order D.

[0096] In the current example, at block 507, the VAT Liquidity Builder system determines
that VAT order D has 5,000 remaining shares after filling the 20,000 shares of retail VAT order
A. Accordingly, the VAT Liquidity Builder system cycles back to block 504 and analyzes any
remaining (or, in some embodiments, newly submitted or updated) retail VAT orders aggregated
in the system. In the current example, of the aggregated retail VAT orders 301, retail VAT order
B remains. As the only remaining VAT order, VAT order B has the greatest effective limit price
by default. Accordingly, because VAT order B’s effective limit price ($10.06) equals or exceeds
the limit price for VAT order D ($10.06), the method 500 proceeds to block 506 where the VAT

Liquidity Builder system partially fills retail VAT order B by executing a command to trade
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5,000 shares of retail VAT order B with the remaining 5,000 shares of institutional VAT order
D.

[0097] Atblock 507, the VAT Liquidity Builder system determines that institutional VAT
order D has been completely filled. Accordingly, the VAT Liquidity Builder system cycles back
to block 501 to begin a new iteration. In the subsequent iterations, for example, the remaining
5,000 shares of retail VAT order B do not equal the S3 minimum (block 502). Thus, the VAT
Liquidity Builder system would continue to cycle between blocks 501 and 502 until the
sufficient share quantity, as determined by S3, was met, for example, by aggregating newly
submitted retail VAT orders or by the share quantity of existing VAT orders (e.g., VAT order B)

being updated to a quantity that exceeds the S3 minimum.

[0098] In an embodiment where the S3 control variable was set to 5,000 shares, then, where
only VAT orders B and E remained according to the above example, then the method 500 would
proceed through blocks 502 to 507, as described above, where the VAT Liquidity Builder system
would fill the retail VAT order B by executing a command to trade the remaining 5,000 shares of
retail VAT order B with the 5,000 shares of institutional VAT order E. In the current example,
institutional VAT order E would have 30,000 shares remaining and would cycle back to block
504 where the VAT Liquidity Builder system would fill the remaining shares of institutional
VAT order E with new or updated VAT orders submitted to the system, in accordance with

method 500, as described above.

[0099] In some embodiments, once all the institutional VAT orders are exhausted, the VAT
Liquidity Builder system may fill retail VAT orders against one another. For example, one or
more retail VAT orders to sell a given stock or security may be filled against one or more other
retail VAT orders to buy the same stock or security. In one aspect, in accordance with method
500, retail VAT orders having the greatest quantity and/or greatest effective limit price would be

filled first.

[00100] As contemplated herein, in some embodiments, an order execution can involve all
institutional VAT orders on one side of the trade and all retail VAT orders on the other side.
Other variations include retail and institutional VAT orders on both sides of the entire trade. For
example, institutional VAT orders may be filled against one another, e.g., according to method

500, where a first grouping of aggregated institutional orders is filled against a second grouping
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of aggregated VAT orders. In such an embodiment, the VAT Liquidity Builder system would
process the first grouping of aggregated institutional orders in the same manner as the retail VAT
orders of method 500 and the process the second grouping of aggregated institutional orders in

the same manner as the institutional VAT orders of method 500.

[00101] Figure 6 depicts a method 600 depicting an alternate embodiment of an iterative
decision method that may be used by the VAT Liquidity Builder system of Figure 1. The
method 600 is similar in some respects to the method 500, with blocks 601, 602, and 604
corresponding to blocks 501, 502, and 504, respectively, and, accordingly, these blocks will not
be described again with respect to Figure 6. Method 600 primarily differs from method 500 in
that, for method 600, the VAT orders are batched for execution, where all orders on both sides of
a trade are filled at one time. For example, institutional VAT orders and retail VAT orders
identified in block 602 can be batched in memory, such as within a computer memory or
memories associated with any of the computing devices, servers or related network devices of
Figures 1 or 2. In method 600, at block 603, the VAT Liquidity Builder system can determine if
there are one or more institutional VAT orders with a greatest share quantity available for trade.
For example, for a given iteration (601) of the Liquidity Builder System, two such institutional
VAT orders may have the same share quantity and tranche price and, thus, can be aggregated

together into a second grouping and batched for later execution.

[00102] Atblock 604, as described herein for block 504 of method 500, the system determines
whether there is a retail VAT order with a greatest effective limit price. At blocks, 605 and 606,
however, instead of filling the retail VAT order with the greatest effective limit price (block 506)
or the greatest share quantity (block 505), the VAT Liquidity Builder System batches the retail
VAT order with the greatest effective limit price (block 606) or the greatest share quantity (block
605), e.g., in computer memory. Such batched retail VAT order(s) would have effective limit
prices that meet or overlap with the limit prices (e.g., tranche price) of the institutional VAT

orders(s).

[00103] Atblock 607, the VAT Liquidity Builder system determines whether there are any
remaining retail VAT order shares, of the one or many retail VAT orders, to batch with the
determined institutional VAT order shares, of the one or many institutional VAT orders, such

that the VAT Liquidity Builder system would be in a state to execute a command to fill all orders
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on both sides of the trade. If there are remaining retail VAT orders to batch, then the VAT
Liquidity Builder system proceeds back to block 604, where the VAT Liquidity Builder system
would continue to batch retail VAT orders according to blocks 605 and 606 as described herein.
At block 607, if the retail VAT order(s) have been batched with the institutional VAT order(s),
such that the total share quantity of the retail VAT order(s) equals the total share quantity of the
institutional VAT order(s), then the VAT Liquidity Builder system proceeds to block 608, where
the VAT Liquidity Builder system generates an execution command to fill the batched
institutional VAT order(s) against the batched retail VAT order(s). The VAT Liquidity Builder
system would then continue to step 601 for the next iteration, completing blocks 602 to 608 for a

new set of VAT orders using method 600 as described herein.

[00104] Figure 7 illustrates a block diagram 700 depicting VAT order execution from the
perspective of an institutional VAT Buy orders and institutional VAT Sell orders. In various
embodiments, Figure 7 may represent VAT orders executing in computer memory, such as in the
computer memory of the VAT Liquidity Builder system of Figure 1, or any of the computing

devices, servers, or related network devices of Figures 1 or 2.

[00105] Block 702 depicts VAT order execution from the perspective of institutional VAT
Buy orders. For example, at block 704, institutional VAT orders I; and I, have been aggregated
for trade, where I; has been prioritized ahead of I, because I; has a greater share quantity than I,

such that the largest institutional VAT order (e.g., I;) can trade first as indicated by Figure 1.

[00106] At block 706, retail VAT orders R; and R, have been aggregated for trade, where R
has been prioritized ahead of R, because R; has a greater share quantity than R,, such that the
largest retail VAT order (e.g., Ry) can trade first as indicated by Figure 1. As described herein,
the effective limit price of the retail VAT orders R; and R; are determined from their respective
VAT Deltas 708 for incoming retail VAT orders 710 as aggregated by the VAT Liquidity
Builder system as described herein. Where the effective limit price (ask) of a retail VAT sell
order (e.g., 1) equals or crosses the bid price of an institutional VAT buy order (e.g., Ry), then a

VAT trade 712 can be executed as described herein.

[00107] Block 752 depicts VAT order execution from the perspective of institutional VAT

Sell orders. For example, at block 754, institutional VAT orders I; and I, have been aggregated
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for trade, where I; has been prioritized ahead of I, because I; has a greater share quantity than I,

such that the largest institutional VAT order (e.g., I;) can trade first as indicated by Figure 1.

[00108] Atblock 756, retail VAT orders R; and R, have been aggregated for trade, where R
has been prioritized ahead of R, because R; has a greater share quantity than R,, such that the
largest retail VAT order (e.g., Ry) can trade first as indicated by Figure 1. As described herein,
the effective limit price of the retail VAT orders R; and R are determined from their respective
VAT Deltas 758 for incoming retail VAT orders 760 as aggregated by VAT Liquidity Builder
system as described herein. Where the effective limit price (bid) of a retail VAT buy order (e.g.,
R) equals or crosses the ask price of an institutional VAT sell order (e.g., I;), then a VAT trade

752 can be executed as described herein.

[00109] In one embodiment, a situation can arise when there is a limited supply of
institutional VAT orders. In such situations, the VAT Liquidity Builder system can make a
temporary adjustment to a threshold value to thereby qualify one or more retail VAT orders as
institutional VAT orders. The adjustment to the threshold value can therefore boost the volume
of retail VAT orders that qualify as institutional VAT orders, and, therefore boost the volume of
trades executed, while at the same time adhering to the VAT Liquidity Builder system as
disclosed herein. For example, with respect to Figure 7, if the I; and I, institutional VAT buy
orders 704 were already filled, were not aggregated by the system, or were otherwise not
available, then the VAT Liquidity Builder system could lower a threshold value to a value equal
to, or that overlaps with, the share quantity of R; (retail VAT buy order 756) in order to qualify
R as an institutional VAT buy order 704. Such an adjustment would promote liquidity, because
R;would be treated as an institutional VAT buy order 704 and, therefore, be available for trade
against other retail VAT sell orders 706. In one embodiment, for example, as described for
Figure 1, the minimum size (quantity) of control variable S2, which is a quantity-based threshold
value that controls the minimum order size (quantity) for institutional VAT orders as described
herein, could be temporarily lowered to thereby qualifying a greater number of retail VAT orders
(e.g., Ry) as institutional VAT orders. Such an embodiment would enable larger quantity size
retail orders (e.g., R;) to become institutional orders thereby increasing the supply of institutional

VAT orders and boosting the overall liquidity of the VAT Liquidity Builder system.
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[00110] In some embodiments the adjustment to the threshold value may be made by a system
administrator, or other operators of the VAT Liquidity Builder system, where the administrator
or operator enters a threshold value into the VAT Liquidity Builder system so that the VAT
Liquidity Builder system could qualify the retail VAT orders that have share quantities equal to
or that overlap with the threshold value. For example, if the amount or total size of institutional
VAT orders have low or reduced volume for trade, or otherwise have an insufficient share
quantity for trade within the VAT Liquidity Builder system, then a quantity-based threshold
value could be lowered to promote or qualify retail VAT orders (typically retail VAT orders with
high share quantities) as institutional VAT orders. In other embodiments, the adjustment to the
quantity-based threshold may be made automatically by the VAT Liquidity Builder system,
where, for example, the VAT Liquidity Builder system is programmed to detect low or reduced
volume, such as reduced share quantity, where the institutional VAT orders have fallen below a
certain size, count, or total amount of shares, and where the VAT Liquidity Builder system is
operable to adjust the quantity-based threshold value, such as control variable S2, to a lower
quantity-based threshold value to allow retail VAT orders to qualify as institutional VAT orders

in order to accommodate a desired volume or liquidity.

[00111] In various embodiments, the threshold value may correspond to a particular security.
Accordingly, in such embodiments there may be many different threshold values that each
correspond to a different security, where the VAT Liquidity Builder system is able to adjust
liquidity on a per security basis. In other embodiments, the threshold value may correspond to a
group of securities or certain type of securities, such as securities directed to the technical, real
estate, or other industry. In such embodiments, several threshold values could correspond to
different security groups or types where a change in the threshold value for the group or type

could cause a change in that security value for that particular group or type.

[00112] In some embodiments, in order to avoid a potential regulatory concern because
liquidity building is a central focus of the VAT Liquidity Builder system and not, e.g., obtaining
the “best price” for a small number of shares, investors, or participants of the VAT Liquidity
Builder system, before submitting VAT orders to the system, may be required to sign an
agreement. For example, the participants may be required to agree and state that that they
understand the trade rules or otherwise operation of the VAT Liquidity Builder system and that

they believe the VAT systems and methods are beneficial to their economic interests.
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[00113] The following additional considerations apply to the foregoing discussion.
Throughout this specification, plural instances may implement components, operations, or
structures described as a single instance. Although individual operations of one or more methods
are illustrated and described as separate operations, one or more of the individual operations may
be performed concurrently, and nothing requires that the operations be performed in the order
illustrated. Structures and functionality presented as separate components in example
configurations may be implemented as a combined structure or component. Similarly, structures
and functionality presented as a single component may be implemented as separate components.
These and other variations, modifications, additions, and improvements fall within the scope of

the subject matter herein.

[00114] Additionally, certain embodiments are described herein as including logic or a
number of routines, subroutines, applications, or instructions. These may constitute either
software (e.g., code embodied on a machine-readable medium or in a transmission signal) or
hardware. In hardware, the routines, etc., are tangible units capable of performing certain
operations and may be configured or arranged in a certain manner. In example embodiments,
one or more computer systems (e.g., a standalone, client or server computer system) or one or
more hardware modules of a computer system (e.g., a processor or a group of processors) may be
configured by software (e.g., an application or application portion) as a hardware module that

operates to perform certain operations as described herein.

[00115] In various embodiments, a hardware module may be implemented mechanically or
electronically. For example, a hardware module may comprise dedicated circuitry or logic that is
permanently configured (e.g., as a special-purpose processor, such as a field programmable gate
array (FPGA) or an application-specific integrated circuit (ASIC)) to perform certain operations.
A hardware module may also comprise programmable logic or circuitry (e.g., as encompassed
within a general-purpose processor or other programmable processor) that is temporarily
configured by software to perform certain operations. It will be appreciated that the decision to
implement a hardware module mechanically, in dedicated and permanently configured circuitry,
or in temporarily configured circuitry (e.g., configured by software) may be driven by cost and

time considerations.
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[00116] The various operations of example methods described herein may be performed, at
least partially, by one or more processors that are temporarily configured (e.g., by software) or
permanently configured to perform the relevant operations. Whether temporarily or permanently
configured, such processors may constitute processor-implemented modules that operate to
perform one or more operations or functions. The modules referred to herein may, in some

example embodiments, comprise processor-implemented modules.

[00117]  Similarly, the methods or routines described herein may be at least partially
processor-implemented. For example, at least some of the operations of a method may be
performed by one or more processors or processor-implemented hardware modules. The
performance of certain of the operations may be distributed among the one or more processors,
not only residing within a single machine, but deployed across a number of machines. In some
example embodiments, the processor or processors may be located in a single location, while in

other embodiments the processors may be distributed across a number of locations.

[00118] The performance of certain of the operations may be distributed among the one or
more processors, not only residing within a single machine, but deployed across a number of
machines. In some example embodiments, the one or more processors or processor-implemented
modules may be located in a single geographic location (e.g., within a home environment, an
office environment, or a server farm). In other embodiments, the one or more processors or

processor-implemented modules may be distributed across a number of geographic locations.

[00119] This detailed description is to be construed as exemplary only and does not describe
every possible embodiment, as describing every possible embodiment would be impractical, if
not impossible. One may implement numerous alternate embodiments, using either current

technology or technology developed after the filing date of this application.

[00120] Those of ordinary skill in the art will recognize that a wide variety of modifications,
alterations, and combinations can be made with respect to the above described embodiments
without departing from the scope of the invention, and that such modifications, alterations, and

combinations are to be viewed as being within the ambit of the inventive concept.

[00121] The patent claims at the end of this patent application are not intended to be construed
under 35 U.S.C. § 112(f) unless traditional means-plus-function language is expressly recited,

such as “means for” or “step for” language being explicitly recited in the claim(s). The systems
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and methods described herein are directed to an improvement to computer functionality, and

improve the functioning of conventional computers.
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What is Claimed is:

1. A VAT Liquidity Builder system configured to aggregate and fill VAT orders
using VAT rules, the VAT Liquidity Builder system comprising one or more processors,
configured to:

aggregate one or more VAT orders for a first grouping, each of the one or more VAT
orders for the first grouping including a first set of VAT rules, the first set of VAT rules defining
a limit price, a share quantity, and a VAT delta;

aggregate one or more VAT orders for a second grouping, each of the one or more VAT
orders for the second grouping including a second set of VAT rules, the second set of VAT rules
defining a limit price and a share quantity; and

adjust a current quantity-based threshold value to a new quantity-based threshold value,
wherein the adjustment causes at least one of the one or more VAT orders of the first grouping to
be aggregated with the one or more VAT orders of the second grouping, and wherein the share
quantity of the at least one VAT order of the first grouping equals or overlaps the new quantity-

based threshold value.

2. The VAT Liquidity Builder system of claim 1, further configured to adjust the
current quantity-based threshold value to the new quantity-based threshold value when a reduced

share quantity associated with the one or more VAT orders for the second grouping is detected.

3. The VAT Liquidity Builder system of claim 1, wherein each of the current
quantity-based threshold value and the new quantity-based threshold value is associated with a

same type of security.

4. The VAT Liquidity Builder system of claim 1, further configured to generate an
effective limit price for each of the one or more VAT orders for the first grouping, wherein the
effective limit price is based on the limit price and the VAT delta from the first set of VAT rules
associated with the one or more VAT orders for the first grouping; and

generate an execution command to fill a particular VAT order from the one or more VAT
orders for the second grouping with one or more qualifying VAT orders from the one or more

VAT orders for the first grouping,
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wherein the particular VAT order has a greatest share quantity with respect to any other
VAT order from the one or more VAT orders for the second grouping, the greatest share quantity
determined from the second set of VAT rules associated with the one or more VAT orders for
the second grouping, and

wherein the effective limit price associated with each of the one or more qualifying VAT
orders equals or overlaps the limit price of the particular VAT order, the limit price of the

particular VAT order determined from the second set of VAT rules for the particular VAT order.

5. The VAT Liquidity Builder system of claim 4, further configured to prioritize the
one or more qualifying VAT orders such that a greatest share quantity VAT order from the one
or more qualifying VAT orders is filled before any other of the one or more qualifying VAT
orders, wherein the greatest share quantity VAT order is determined from the first set of VAT
rules associated with the one or more qualifying VAT orders and wherein the greatest share
quantity VAT order has a share quantity greater than or equal to each share quantity of the other

one or more qualifying VAT orders.

6. The VAT Liquidity Builder system of claim 4, wherein at least one of the first set
of VAT rules or the second set of VAT rules further defines a set of VAT instructions, the set of
VAT instructions comprising: a specified range of execution prices for a corresponding VAT
order associated with the at least one of the first set of VAT rules or the second set of VAT rules,
an indication as to whether to suspend the execution command for the corresponding VAT order
if the limit price associated with the corresponding VAT order is not within the specified range
of execution prices, and an indication as to whether to automatically resume the execution
command for the corresponding VAT order if the limit price associated with the corresponding

VAT order is within the specified range of execution prices.

7. The VAT Liquidity Builder system of claim 1, wherein at least one of the first set

of VAT rules or the second set of VAT rules remain confidential.

8. The VAT Liquidity Builder system of claim 4, wherein the execution command

further causes a record to be generated, the record associated with the particular VAT order, a
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time-stamp indicating when the particular VAT order was executed, the one or more qualifying

VAT orders, and a reference capable of linking the record to other generated records.

9. The VAT Liquidity Builder system of claim 1, further configured to receive a
request to update a VAT Delta associated with a VAT order, the VAT order associated with a
VAT trade.

10. The VAT Liquidity Builder system of claim 9, wherein the request includes VAT
Delta instructions, the VAT Delta instructions causing the VAT Liquidity Builder system to vary
the VAT Delta based on a share quantity associated with the VAT trade.

11. A VAT Liquidity Builder method for aggregating and filling VAT orders using
VAT rules using one or more processors, the method comprising:

aggregating one or more VAT orders for a first grouping, each of the one or more VAT
orders for the first grouping including a first set of VAT rules, the first set of VAT rules defining
a limit price, a share quantity, and a VAT delta;

aggregating one or more VAT orders for a second grouping, each of the one or more
VAT orders for the second grouping including a second set of VAT rules, the second set of VAT
rules defining a limit price and a share quantity; and

adjusting a current quantity-based threshold value to a new quantity-based threshold
value, wherein the adjustment causes at least one of the one or more VAT orders of the first
grouping to be aggregated with the one or more VAT orders of the second grouping, and wherein
the share quantity of the at least one VAT order of the first grouping equals or overlaps the new

quantity-based threshold value.

12. The VAT Liquidity Builder method of claim 11, wherein the adjustment occurs
when a reduced share quantity associated with the one or more VAT orders for the second

grouping is detected.

13. The VAT Liquidity Builder method of claim 11, wherein each of the current
quantity-based threshold value and the new quantity-based threshold value is associated with a

same type of security.
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14. The VAT Liquidity Builder method of claim 11, further comprising generating an
effective limit price for each of the one or more VAT orders for the first grouping, wherein the
effective limit price is based on the limit price and the VAT delta from the first set of VAT rules
associated with the one or more VAT orders for the first grouping; and

generating an execution command to fill a particular VAT order from the one or more
VAT orders for the second grouping with one or more qualifying VAT orders from the one or
more VAT orders for the first grouping,

wherein the particular VAT order has a greatest share quantity with respect to any other
VAT order from the one or more VAT orders for the second grouping, the greatest share quantity
determined from the second set of VAT rules associated with the one or more VAT orders for
the second grouping, and

wherein the effective limit price associated with each of the one or more qualifying VAT
orders equals or overlaps the limit price of the particular VAT order, the limit price of the

particular VAT order determined from the second set of VAT rules for the particular VAT order.

15. The VAT Liquidity Builder method of claim 14, further comprising prioritizing
the one or more qualifying VAT orders such that a greatest share quantity VAT order from the
one or more qualifying VAT orders is filled before any other of the one or more qualifying VAT
orders, wherein the greatest share quantity VAT order is determined from the first set of VAT
rules associated with the one or more qualifying VAT orders and wherein the greatest share
quantity VAT order has a share quantity greater than or equal to each share quantity of the other

one or more qualifying VAT orders.

16. The VAT Liquidity Builder method of claim 14, wherein at least one of the first
set of VAT rules or the second set of VAT rules further defines a set of VAT instructions, the set
of VAT instructions comprising: a specified range of execution prices for a corresponding VAT
order associated with the at least one of the first set of VAT rules or the second set of VAT rules,
an indication as to whether to suspend the execution command for the corresponding VAT order
if the limit price associated with the corresponding VAT order is not within the specified range

of execution prices, and an indication as to whether to automatically resume the execution

39



WO 2018/183073 PCT/US2018/023707

command for the corresponding VAT order if the limit price associated with the corresponding

VAT order is within the specified range of execution prices.

17. The VAT Liquidity Builder method of claim 11, further comprising receiving a
request to update a VAT Delta associated with a VAT order, the VAT order associated with a
VAT trade.

18. The VAT Liquidity Builder method of claim 17, wherein the request includes
VAT Delta instructions, the VAT Delta instructions causing the VAT Liquidity Builder system

to vary the VAT Delta based on a share quantity associated with the VAT trade.

19. The VAT Liquidity Builder method of claim 11, wherein the one or more VAT

orders for the second grouping are associated with a particular tranche.

20. A tangible, non-transitory computer-readable medium storing instructions for
aggregating and filling VAT orders using VAT rules that, when executed by one or more
processors, cause the system to:

aggregate one or more VAT orders for a first grouping, each of the one or more VAT
orders for the first grouping including a first set of VAT rules, the first set of VAT rules defining
a limit price, a share quantity, and a VAT delta;

aggregate one or more VAT orders for a second grouping, each of the one or more VAT
orders for the second grouping including a second set of VAT rules, the second set of VAT rules
defining a limit price and a share quantity; and

adjust a current quantity-based threshold value to a new quantity-based threshold value,
wherein the adjustment causes at least one of the one or more VAT orders of the first grouping to
be aggregated with the one or more VAT orders of the second grouping, and wherein the share
quantity of the at least one VAT order of the first grouping equals or overlaps the new quantity-

based threshold value.

40



WO 2018/183073 PCT/US2018/023707

1/8

100

IF A RETAIL VAT ORDER EXCEEDS S2, IT MAY
BECOME AN INSTITUTIONAL VAT ORDER

|
120 !
|
| |
101 :
|
105 ! A | o
106\ ! LIQUIDITY .
RETAIL BUILDER ' INSTITUTIONAL
VAT VAT ORDERS
ORDERS (ORDERS MAY BE
CONFIDENTIAL)

107/ MINIMUM
S1 SIZE

115 112
S3 MINIMUM SIZE FOR

EXECUTED TRADES

FIG. 1



PCT/US2018/023707

WO 2018/183073

2/8

200

210N 211

//213

/,212

231

R,

JIE

ot MALLELLA . IR A Y. 3

206 -~




WO 2018/183073

3/8

PCT/US2018/023707

301 2
Retail VAT Buy Orders
Investor | # shares | Limit Price | VAT Delta | Highest Price to Buy
A 20,000 10.03 .03 10.06
B 10,000 10.04 .02 10.06
C 15,000 10.02 .05 10.07
\302 \303 \303 \304 \305
FIG. 3A
351 ~
Institutional VAT Sell Orders
Investor | # shares | Limit Price
D 40,000 10.06
E 35,000 10.06
\352 \352 \353

FIG. 3B




WO 2018/183073

4/8

S
=

PCT/US2018/023707

401
/0

VAT Liquidity Builder
System Iteration

¢ 402

Aggregate VAT
Order(s) for First
Grouping

l /406

Generate Effective

Limit Price(s) for the

VAT Order(s) of the
First Grouping

¢ 404

Aggregate VAT
Order(s) for Second
Grouping

l / 408

Determine the VAT
Order from the
Second Grouping
with the greatest
Share Quantity

; 410

Generate an
Execution Command
to Fill the VAT Order

from the Second
Group

FIG. 4A



WO 2018/183073 PCT/US2018/023707

5/8
450

451

VAT Liquidity Builder
System Iteration

¢ 452 ¢ 454

Aggregate VAT
Aggregate VAT Order(s) for Second
Order(s) for First Grouping in
Grouping Tranches based on
Limit Price(s)
+ /456
Generate Effective 458
Limit Price(s) for the
VAT Order(s) of the Determine the VAT
First Grouping Order that has the
Greatest Share
Quantity from the
Tranche with the
Best price with
respect to the First
Grouping
+ V. 460
Generate an

Execution Command
that first fills from
the determined VAT
Order from the
Second Group

FIG. 4B



WO 2018/183073

6/8
501

VAT Liquidity Builder
System Iteration

502

Share Quantities
Sufficient for Trade ?

Determine
Institutional VAT
order with the
greatest share

quantity

504

Does a Retall
VAT orderwith a
greatest effective limit
price exist ?

YES

Fill Retail VAT order
with greatest
effective limit price
with shares of the
Institutional VAT
order with the
greatest share

quantity

507

emaining
shares to fill for

O
(]
(]

PCT/US2018/023707

505

NO —p»

Fill Retail VAT order
with greatest share
quantity with shares
of the Institutional
VAT order with the
greatest share

quantity

Institutional VAT
order ?

FIG. 5



WO 2018/183073

0

608

7/8
600

601

VAT Liquidity Builder
System Iteration

602
Share Quantities
Sufficient for trade?

YES
\ 4

603

Fill the Batched Intitutional
VAT order(s) with the Batched
Retail VAT order(s)

Determine Ingtitutional VAT
order(s) with the greatest
share quantity and Batch

A

the Institutional VAT order(s)
for execution

PCT/US2018/023707

005

604

Does a Retal
VAT order with a greatest
effective limit price
exist?

NO —»=

Batch Retail VAT order
with greatest share quantity
with shares of the Institutional
VAT order(s) with the greatest
share quantity

YES
v
Batch Retail VAT order
with greatest limit price
with shares of the
Institutional VAT order(s)
with the greatest
share quantity

606

607

Remaining shares to

Batch with Institutional
VAT order(s)?

FIG. 6



PCT/US2018/023707

WO 2018/183073

&/8

sispig 094
Ang

LVA N

seljeg
LA

a

85/
Y

12574

PR LYA

/
¢s.

mwmw

aig

isdid spril
sispi0 152Be

HSY

apes
- PBAL LYA
4 /
chi w0,
selag
LYA
N
204
SIBDI0
S

7Y, .

oLz

Ang (




INTERNATIONAL SEARCH REPORT International application No.
PCT/US2018/023707

A. CLASSIFICATION OF SUBJECT MATTER
G06Q 40/04(2012.01)i, GO6Q 10/06(2012.01)i

According to International Patent Classification (IPC) or to both national classification and [PC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
G06Q 40/04; GOGF 17/60; GO6Q 40/00; GO6Q 10/06

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean utility models and applications for utility models
Japanese utility models and applications for utility models

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
cKOMPASS(KIPO internal) & Keywords: VAT Liquidity Builder, first group, second group, quantity-based threshold value,
VAT rule, limit price, share quantity, VAT delta

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y US 2011-0119176 A1 (PAUL HANSON et al.) 19 May 2011 1-20
See paragraphs [0012], [0030], [0095], [0112]-[0113], [0136], [0155]-[0156];
claims 1, 23; and figures 1, 8, 12.

Y US 2014-0081827 A1 (UAT, INC.) 20 March 2014 1-20
See paragraphs [0043], [0171], [0577].
Y US 2014-0006243 A1 (JAMES BOUDRFAULT et al.) 02 January 2014 8
See paragraph [0072]; and figure 4.
A US 2004-0210511 A1 (HENRI WAELBROECK et al.) 21 October 2004 1-20
See figures 1-2.
A US 2009-0319417 A1 (MARGARET G. LITTLEWOOD) 24 December 2009 1-20
See figure 3.
|:| Further documents are listed in the continuation of Box C. See patent family annex.
* Special categories of cited documents: "T" later document published after the international filing date or priority
"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
"E" carlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
"L"  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
"O" document referting to an oral disclosure, use, exhibition or other combined with one or more other such documents,such combination
means being obvious to a person skilled in the art
"P"  document published prior to the international filing date but later "&" document member of the same patent family
than the priority date claimed
Date of the actual completion of the international search Date of mailing of the international search report
11 July 2018 (11.07.2018) 11 July 2018 (11.07.2018)
Name and mailing address of the [SA/KR Authorized officer

International Application Division
Korean Intellectual Property Office LEE, Myung Jin
189 Cheongsa-ro, Seo-gu, Daejeon, 35208, Republic of Korea

Facsimile No. +82-42-481-8578 Telephone No. +82-42-481-8474

Form PCT/ISA/210 (second sheet) (January 2015)



INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/US2018/023707
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2011-0119176 Al 19/05/2011 US 2009-0006266 Al 01/01/2009
US 7890417 B2 15/02/2011
US 8380612 B2 19/02/2013
WO 2008-095140 Al 07/08/2008
US 2014-0081827 Al 20/03/2014 AU 2008-317348 Al 30/04/2009
AU 2008-317348 A2 21/10/2010
AU 2013-200537 Al 21/02/2013
AU 2013-200537 B2 06/03/2014
CA 2703233 Al 30/04/2009
CN 101911106 A 08/12/2010
EP 2210231 A2 28/07/2010
JP 2011-501315 A 06/01/2011
US 2008-0243713 Al 02/10/2008
US 2008-0249924 Al 09/10/2008
US 2009-0112775 Al 30/04/2009
US 2010-0138327 Al 03/06/2010
US 2010-0299243 Al 25/11/2010
US 2011-0082814 Al 07/04/2011
US 2011-0131151 Al 02/06/2011
US 2011-0238559 Al 29/09/2011
US 2012-0109848 Al 03/05/2012
US 2013-0024354 Al 24/01/2013
US 2013-0046675 Al 21/02/2013
US 2014-0074756 Al 13/03/2014
US 2016-0189299 Al 30/06/2016
US 2016-0196608 Al 07/07/2016
US 7685057 B2 23/03/2010
US 7809632 B2 05/10/2010
US 7831503 B2 09/11/2010
US 7856396 B2 21/12/2010
US 7912783 B2 22/03/2011
US 8121935 B2 21/02/2012
US 8180699 B2 15/05/2012
US 8285634 B2 09/10/2012
US 8296222 B2 23/10/2012
US 8600866 B2 03/12/2013
US 8600867 B2 03/12/2013
WO 2008-156751 A2 24/12/2008
WO 2008-156751 A3 05/03/2009
WO 2009-054979 A2 30/04/2009
WO 2009-054979 A3 11/06/2009
WO 2009-054979 A8 30/04/2009
ZA 201002603 B 26/10/2011
US 2014-0006243 Al 02/01/2014 AU 2013-206355 Al 16/01/2014
CA 2818265 Al 27/12/2013
US 8656626 Bl 25/02/2014

Form PCT/ISA/210 (patent family annex) (January 2015)




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/US2018/023707
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2004-0210511 Al 21/10/2004 AU 2005-220858 Al 22/09/2005
AU 2005-220858 B2 09/10/2008
AU 2007-243607 Al 08/11/2007
AU 2007-243607 B2 15/09/2011
AU 2008-278595 Al 29/01/2009
AU 2008-278599 Al 29/01/2009
AU 2008-278599 A2 25/03/2010
AU 6521701 A 11/12/2001
CA 2558241 Al 22/09/2005
CA 2650415 Al 08/11/2007
CA 2694593 Al 29/01/2009
CA 2694599 Al 29/01/2009
CN 101084519 A 05/12/2007
CN 101449286 A 03/06/2009
CN 1853193 A 25/10/2006
EP 1297468 Al 02/04/2003
EP 1636678 A2 22/03/2006
EP 1763840 A2 21/03/2007
EP 2024923 A2 18/02/2009
EP 2186048 A2 19/05/2010
EP 2186055 A2 19/05/2010
EP 2237215 Al 06/10/2010
EP 2239701 Al 13/10/2010
JP 2007-528559 A 11/10/2007
JP 2009-534744 A 24/09/2009
JP 2010-534892 A 11/11/2010
JP 2010-534893 A 11/11/2010
US 2002-0010672 Al 24/01/2002
US 2002-0052827 Al 02/05/2002
US 2004-0059666 Al 25/03/2004
US 2007-0005484 Al 04/01/2007
US 2009-0018946 Al 15/01/2009
US 2009-0018947 Al 15/01/2009
US 2009-0018948 Al 15/01/2009
US 2009-0018949 Al 15/01/2009
US 2009-0018950 Al 15/01/2009
US 2009-0018951 Al 15/01/2009
US 2009-0018971 Al 15/01/2009
US 2009-0018972 Al 15/01/2009
US 2009-0018973 Al 15/01/2009
US 2009-0024516 Al 22/01/2009
US 2009-0076961 Al 19/03/2009
US 2009-0089199 Al 02/04/2009
US 2009-0259584 Al 15/10/2009
US 2010-0121759 Al 13/05/2010
US 2010-0153304 Al 17/06/2010
US 2011-0178914 Al 21/07/2011
US 2012-0011051 Al 12/01/2012
US 2012-0095901 Al 19/04/2012
US 2013-0006834 Al 03/01/2013

Form PCT/ISA/210 (patent family annex) (January 2015)




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/US2018/023707
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2013-0204771 Al 08/08/2013
US 2013-0246253 Al 19/09/2013
US 2014-0195407 Al 10/07/2014
US 2014-0372277 Al 18/12/2014
US 7356500 Bl 08/04/2008
US 7428506 B2 23/09/2008
US 7680715 B2 16/03/2010
US 7685052 B2 23/03/2010
US 7814000 B2 12/10/2010
US 7865425 B2 04/01/2011
US 7877318 B2 25/01/2011
US 7882015 B2 01/02/2011
US 7908205 B2 15/03/2011
US 7908206 B2 15/03/2011
US 7917425 B2 29/03/2011
US 8010438 B2 30/08/2011
US 8041628 B2 18/10/2011
US 8069106 B2 29/11/2011
US 8095456 B2 10/01/2012
US 8103579 Bl 24/01/2012
US 8165954 B2 24/04/2012
US 8266045 B2 11/09/2012
US 8306904 B1 06/11/2012
US 8359253 B2 22/01/2013
US 8412619 B2 02/04/2013
US 8635144 B2 21/01/2014
US 8732071 B2 20/05/2014
US 8775298 B2 08/07/2014
WO 01-093169 Al 06/12/2001
WO 2005-003894 A2 13/01/2005
WO 2005-003894 A3 02/03/2006
WO 2005-086785 A2 22/09/2005
WO 2005-086785 A3 12/07/2007
WO 2007-127041 A2 08/11/2007
WO 2007-127041 A3 07/02/2008
WO 2009-015387 A2 29/01/2009
WO 2009-015387 A3 16/04/2009
WO 2009-015391 A2 29/01/2009
WO 2009-015391 A3 16/04/2009
WO 2009-126638 A2 15/10/2009
WO 2009-126638 A3 14/01/2010
US 2009-0319417 Al 24/12/2009 US 2006-0161494 Al 20/07/2006
US 2009-0119197 Al 07/05/2009
US 7487125 B2 03/02/2009
US 7617150 B2 10/11/2009
US 7739188 B2 15/06/2010
US 7788169 Bl 31/08/2010
US 8260696 Bl 04/09/2012

Form PCT/ISA/210 (patent family annex) (January 2015)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - description
	Page 36 - description
	Page 37 - claims
	Page 38 - claims
	Page 39 - claims
	Page 40 - claims
	Page 41 - claims
	Page 42 - drawings
	Page 43 - drawings
	Page 44 - drawings
	Page 45 - drawings
	Page 46 - drawings
	Page 47 - drawings
	Page 48 - drawings
	Page 49 - drawings
	Page 50 - wo-search-report
	Page 51 - wo-search-report
	Page 52 - wo-search-report
	Page 53 - wo-search-report

