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BROKER CHAT BOT

TECHNICAL FIELD
The mmvention relates to a broker chat bot, and more specifically to a system and
method for automatically providing personalized recommendations to a plorality of

users via broker chat bot software.

BACKGROUND

h

In the past, trades in the financial markets were made by interacting with haman
brokers. Such brokers received instructions from their clients (also referred to herein as
traders or investors imterchangeably), optionally afier providing the clients with
recommendations (that were optionally personalized and based on their knowledge of

10 the traders and their preferences). The commissions paid to the brokers were relatively
high i order to justify such interactions between the clients and the brokers.

In more recent timces, brokerage services are provided online, which enables
reducing the commissions pavable to the brokerage firms. However, the online brokers
do not usually provide a personalized service, as the commissions charged do not justify

15 such service. Therefore, only high-net worth mvestors reccive personal brokerage
services from human brokers.

In addition, human brokers have imited capacity on several fronts, inclading:

1. They are linuted by the number of traders that they can serve;
2. They cannot interact with more than one trader simultancousty, which can result
20 m lost opportunities for some ot the traders that they serve;
3. Their capacity is limited to a relatively small namber of assets that they can
monitor;
4. Thev have a limited ability to keep up to date with the markets, and cven with

the limited namber of assets that they can monitor.

[
]

There is thus a nced n the art for a now method and system for automatically
providing personalized recommendations to a plurality of users, for example using chat

bot software.
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References considered to be relevant as background to the presently disclosed
subject matter are listed below. Acknowledgement of the references herein is not to be
mferred as meaning that these are in any way relevant to the patentability of the
presently disclosed subject matter.

US Patent Application No. 2087/383455 (Bove ef al), published on Apnl 12,
2007, discloses a computerized scheme automates investment planning for a client. In
the scheme, data regarding the client's desired asset allocation, current asset porifolio
and preferred domain are input into a processor. This data is used to automatically
generate financial transaction recommendations for modifying the client's current asset
portfolio to reach as close as possible to the desired asset allocation and the preterred
domain. The recommendations include specific recommendations for selling amounts of
selected current assets and specific recommendations for buving amounts of onc or
more investment funds., The recommendations are displayed on a summary report for
review by the client or the chient's financial manager, or the recommendations arc
clectronically communicated to a trade execution computer which aotomatically
performs the necessary transactions to execute the buy/sell recommendations. The
recommendations are selected in a manner which minimizes the tax impacts and
transaction costs of potential sell transactions.

US Patent No. 6349298 (Horowitz ef al), published on February 19, 2002,
discloses an automated system and method for presenting both interactive and proactive
customized and personalized advice for a customer by a financial institution 1s based on
a sophisticated customer profile gencrated by the system according to an analysis of the
customer from a totality of the customer's interaction with the svstem. The system
mcludes, for example, an advice engine, which is primarily software, that considers
numerous sets of system logic, such as legal constraints and statistical facts that affect
the customer, and generates the advice. The system also mchudes a presentation engine
which varics the presentation, depending in part on the mode by which the customer
accesses the system, but regardiess of the mode, presents the advice to the customer in
an individualized manner. Additionally, the svstem includes a context assessment
engine, which examines the context of the mteraction between the customer and the
system and assesses the effectiveness of the advice.

US Patent Application No. 20805/827632 (Zeitoun ef al.}, published on February

3, 2003, discloses a computer-based system in which a user, ¢ g, a financial advisor, an
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mvestor, or a client of an investment firm, ete., may engage i an interactive dialog with
a software-based investment advice system, hereafter referred to as the "Advisor” to
receive analysis of present and potential financial mvestments. Based on information
provided by the user, the Advisor may be configured to determine a recommended
mvestment portfolio mcluding investment allocations designed to meet at least one
financial goal. A goal refers to a desired target accumulation of assets in connection

with an investor's investment needs based on information a user has provided.

GENERAL DESCRIPTION
In accordance with a first aspect of the presently disclosed subject matter, there is
provided a personalized recommendation system  for providing personalized
recommendations to a phwvality of users, the personalized recommendation system
comprising at least one processing resource configured to:
{a) obtain a list of Objects of Interest (O0Is) for each of the users, each OO1
having one or more corresponding characteristics;
{b} calculate relevance scores for each of the QOIs, and for a plurality of
other objects not included i the Hst, the relevance scores calculated utilizing at
least one of the charactenistics of the OQOls;
{c} provide, based on the relevance scores, one or more recommendations o
each user, whercin each recommendation 13 for performing an action relating to
a corresponding OOI from the list, or to a corresponding other object; and
{d) recalculate at least one of the relevance scores for cach user, based at

least on performance of the action by the respective user, or lack thereof,

In some cases, the processing resource is further configured to insert at least onc of the
other objects to the list of a corresponding user if the corresponding user performed the
action relating to the corresponding other object.

In some cases, the recommendations are provided for the OQls, or the other objects,
having a relevance score exceeding a threshold.

In some cases, the recommendations are provided ordered in accordance with one or
more of the following: the calculated relevance scores of the corresponding OGls, or the
corresponding other objects, associated with the recommendations; an absolute

periodical change of value of the corresponding (0is, or the corresponding other
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obiects, associated with the recommendations; a pertodical change of value percentage
of the corresponding OOls, or the corresponding other objects, associated with the
recommendations.

In some cases, the recommendations are provided at one or more pre-determined times.
In some cases, at least one of the recommendations is provided in real-time after
calculation of the respective reievance score if the respective reievance score exceeds a
pre-defined threshold.

In some cases, the processing resource is further configured to repeat steps {c¢) to {c}
periodically.

In some cases, the items are tradable financial asscts, and the charactenstics include one
or more of the following: a type of tradable financial asset; a sector with which the
tradable financial asset is associated; and an exchange in which the tradable financial
asset is fraded.

In some cases, the recalculate is further based on one or more of the following
additional parameters: mformation of one or more cvents relating to the tradable
financial assets; a first effect of the events on first trades made by other users, other than
the user for which the recalculation 1s performed, in the corresponding tradable financial
assets to which the events relate; and a second cffect of the evenis on second trades
made by socially related other users, other than the user for which the recalculation 1s
performed and for which the personalized recommendation svstem has an mdication of
the social relation of the socially related other users with the user for which the
recalculation 1s performed, in the corresponding tradable financial assets to which the
events relate, wherein the socially related other users are a subgroup of the other users.
In some cases, the events are one or more of. a change in the tradable financial asset
price; a release of an carnings report of a company represented by the tradable financial

asset; an announcement of the company represented by the tradable financial asset.

In accordance with a second aspect of the presently disclosed subject matter, there is
provided a personalized recommendation wmethod for providing personalized
recommendations to a plurality of users, the personalized recommendation method

corpnsing’
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{a) obtaining,

by a processing resource, a list of Objects of Interest (OO0Is} for
cach of the wusers, cach (Ol having one or more corresponding
charactenistics;

(b) calculating, by the processing resource, relevance scores for cach of the

OO0ls, and for a plurality of other objecis not included in the list, the relevance

h

scores calculated utilizing at least one of the characteristics of the O0s;

{c) providing, by a processing resource, based on the relevance scores, one

or more recommendations to cach user, wherein each recommendation 1s for

performing an action relating to a corresponding OO0 from the list, or to a
10 corresponding other object; and

{d) recalculating

g, by a processing resource, at least one of the relevance
scores for cach user, based at least on performance of the action by the

respective uset, or lack thereof.

15 In some cases, the method further comprises inserting, by the processing resource, at
least one of the other objects to the list of a comresponding user if the corresponding user
performed the action relating to the corresponding other object.

In some cases, the recommendations are provided for the OOs, or the other objects,
having a relevance score exceeding a threshold.

20 In some cases, the recommendations are provided ordered in accordance with one or
more of the following: the calculated relevance scores of the corresponding OOIs, or the
corresponding  other objects, associated with the recommendations; an  absolute
periodical change of value of the corresponding O0Is, or the corresponding other

objects, associated with the recommendations; a periodical change of value percentage

N2
2

of the corresponding OOIs, or the corresponding other objects, associated with the
recommendations.

In some cases, the recommendations are provided at one or more pre-determined times.
In some cases, at least one of the recommendations is provided in real-time after

calculation of the respective relevance score if the respective relevance score exceeds a

(3
foun]

pre-defined threshold.
In some cases, the method further comprises repeating steps {¢) to {¢) periodically.
In some cases, the items are tradable financial asscts, and the charactenstics include one

or more of the following: a type of tradable financial asset; a sector with which the
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tradable financial asset is associated; and an exchange in which the tradable financial
asset is traded.

In some cases, the recalculate is further based on one or more of the following
additional parameters: information of one or more events relating to the tradable
financial assets; a first effect of the events oo first trades made by other users, other than
the user for which the recalculation is performed, in the corresponding tradable financial
assets to which the events relate; and a second effect of the events on second trades
made by socially related other users, other than the user for which the recalculation is
performed and for which the personalized recommendation system has an imdication of
the social relation of the socially related other users with the user for which the
recalculation 1s performed, in the corresponding tradable financial assets to which the
gvents relate, wherein the socially related other users are a subgroup of the other users.
In some cases, the cvents are one or more of! a change in the tradable financial asset
price; a release of an carnings report of a company represenied by the tradable financial

asset; an announcement of the company represented by the tradable financial asset.

In accordance with a third aspect of the presently disclosed subject matter, there is
provided a non-transitory computer readable storage medium having computer readable
program code embodied therewith, the computer readable program code, executable by
at least one processor of a computer to perform a method comprising:

a. obtamming, by a processing resource, a list of Objects of Interest (OO0Is) for
cach of the users, ecach (0! having one or more corrcsponding
charactenstics;

b. calculating, by the processing resource, relevance scores for cach of the
001s, and for a plurality of other objects not included in the lst, the
relevance scores calculated utilizing at Ieast one of the characteristics of the
O0ls;

providing, by a processing resource, based on the relevance scores, one or

)

more recommendations to each user, wherein cach recommendation 18 for
performing an action relating to a corresponding OO01 from the list, or ic a

corresponding other object; and
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d. recalculating, by a processing resource, at least one of the relevance scorgs
for each user, based at least on performance of the action by the respective

user, or lack thereof

5 In accordance with a fourth aspect of the presently disclosed subject matter,
there is provided a personalized recommendation system for providing personalized
recommendations to a plurality of users, the personalized recommendation system
comprising at least one processing resource configured to; obtain a plurality of hists of
two or more items of interest, cach list of the lists being associated with a corresponding

10 user of the users, wherein a first list of the lists includes at least a first itom of the ems
not included i at least a second list of the lists: calculate, for cach list of the lists

associated with each user of the users, a score for each ttem of the items of mterest, the
score being indicative of a level of interest of the user in the tem, wherein the score is
calculated based at least on a change of a value of at least one parameter (such as a

15 quote of the item, e¢tc.) associated with the item; and provide cach user with a

personalized recommendation to purchase a predetermuned number of recommended

item out of the items of interest having the highest scores.

In accordance with a fifth aspect of the presently disclosed subiect matter, there

20 1s provided a personalized recommendation mcthod for providing personalized
recommendations to a plurality of users, the personalized recommendation method
mehuding: obtaining, by a processing unit, a plurality of hists of two or more items of
mterest, each list of the lists being associated with a corresponding user of the users,

wherein a first list of the lists includes at least a first ttem of the items not included in at

N2
2

least a second list of the hists; calculating, by the processing unit, for each list of the lists
associated with each user of the users, a score for cach item of the Hems of mterest, the
score being indicative of a level of imtergst of the user in the item, wherein the score is
calculated based at least on a change of a value of at least one parameter (such as a

guote of the 1tem, etc.) associated with the item; and providing, by the processing unit,

(3
foun]

cach user with a personalized recommendation to purchase a predetermined number of

recommended item out of the 1tems of interest having the highest scores.
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In accordance with a sixth aspect of the presently disclosed subject matter, there
is provided a non-transitory computer rcadable storage medium having computer
readable program code embodied therewith, the computer readable program code,
gxecutable by at least one processor of a computer to perform a method comprising:
obtaining, by a processing unit, a plurality of lists of two or more items of interest, each
list of the lists being associated with a corresponding user of the users, wheremn a first
fist of the lists includes at least a first 1tem of the ems not included i at least a second
list of the lists; caleulating. by the processing unit, for each list of the lists associated
with each user of the users, a score for each item of the items of interest, the score being
mdicative of a level of mterest of the user 1 the item, wherein the score 1s calculated
based at least on a change of a value of at least one parameter (such as a gquote of the
tem, ete.) associated with the item; and providing, by the processing unit, cach user
with a personalized recommendation to purchase a predetermined number of

recommended 1tem out of the items of nterest having the highest scores.

BRIEF DESCRIPTION OF THE DRAWINGS

In order to understand the presently disclosed subject matier and to sec how it
may be carned out in practice, the subject matter will now be described, by way of non-
Iimiting examples only, with reference to the accompanying drawings, in which:

Fig. 1 is a schematic illustration of an cnvironment of a system for providing
personalized recommendations to a plurality of users via broker chat bot software, in
accordance with the presently disclosed subject matter;

Fig. 2 15 a block diagram schematically illustrating one example of a user
device, in accordance with the presently disclosed subject matter;

Fig. 3 is a block diagram schematicaliv illustrating one example of a
recommendation server, in accordance with the presently disclosed subject matter;

Fig. 4 is a flowchart ilustrating one example of a sequence of operations carried
out by the recommendation server for providing personalized recommendations via
broker chat bot software, in accordance with the presently disclosed subject matter;

Fig. 5 is a flowchart illustrating one example of a sequence of operations carnied
out by broker chat bot software installed on the user device for providing trading
commands based on personalized recommendations, in accordance with the presently

disclosed subject matter;
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Fig. 6 13 a flowchart illustrating another example of a sequence of operations
carried out by the recommendation server for providing personalized recommendations
via broker chat bot software, in accordance with the presently disclosed subject matter;
and

Figs. 7 and 8 arg illustrations of scoring schemes, in accordance with the

h

presently disclosed subject matter.

DETAILED DESCRIPTION
In the following detailed description, numerous specific details are set forth in
10 order to provide a thorough understanding of the presently disclosed subject maiter.
However, it will be understood by those skilled in the art that the presently disclosed
subject matter may be practiced without these specific details. In other instances, well-
known methods, procedures, and components have not been described in detail so as not
to obscure the presently disclosed subject matter.
15 In the drawings and descriptions set forth, identical reference numerals indicate
those components that are common to different embodiments or configurations.

Unless specifically stated otherwise, as apparent from the following discussions,
it 18 appreciated that thronghout the specification discussions utilizing terms such as
"obtaining", "calculating”, "providing”, "recetving”, "performimg”, “sending” or the hike,

20 include action and/or processes of a computer that manipulate and/or transform data
mto other data, said data represented as phyvsical gquantities, e¢.g. such as electronic
quantities, and/or said data representing the physical objects. The terms “computer”,
“processor”, and “controller” should be expansively construed to cover any kind of

clectronic device with data processing capabilities, mchuding, by wayv of non-limiting

N2
2

example, a personal deskiop/laptop computer, a server, a computing system, a
communication device, a smartphone, a tablet computer, a smart television, a processor
(e.g. digital signal processor {DSP), a microcontrolier, a field programmable gate array
{(FPGA), an application specific integrated circuit (ASIC), etc.). a group of muluple

physical machines sharing performance of various tasks, virtaal servers co-residing on a

(3
foun]

single physical machine, anv other clectronic computing device, and/or any

combination thereof.
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The operations in accordance with the tgachings herein may be performed by a
computer specially constructed for the desired purposes or by a gencral-purpose
computer specially configured for the desired purpose by a computer program stored in

a non-transttory computer readable storage medium. The term "non-transitory” s used

h

heremn to exchude transitory, propagating signals, but to otherwise include any volatile
or non-volatile computer memory technology suitable 1o the application.

0o

As used herein, the phrase "for example," "such as”, "for instance” and vanants
thercof describe non-limiting embodiments of the presently disclosed subject matter.
Reference in the specification to "one case", "some cases”, "other cases" or varants

10 thereof means that a particular feature, structure or characteristic described n
comnection with the embodiment(s) is included m at least one embodiment of the
presently disclosed subject matter. Thus, the appearance of the phrase "one case”, "some

Ll

cases", "other cases” or variants thercof does not necessarily refer to the same
embodiment(s}.

15 It is appreciated that, unless specifically stated otherwise, certain features of the
presently disclosed subject matter, which are, for clarty, described i the context of
scparate embodiments, may also be provided in combination in a single embodiment.
Conversely, varous features of the presently disclosed subject matter, which are, for
brevity, described in the context of a single embodiment, may alsc be provided

20 separately or in any suitable sub-combination.

In embodiments of the presently disclosed subject matter, foewer, more and/or
different stages than those shown in Figs, 4-6 may be exccuted. Figs. 1-3 illustrate a
general schematic of the system architecture in accordance with an embodiment of the

presently disclosed subject matter. Hach module in Figs. 1-3 can be made up of any

N2
2

combination of software, hardware and/or firmware that performs the funcuions as
defined and explamed herein. The modules in Figs. 2-3 mayv be centralized in one
location or dispersed over more than one location. In other embodiments of the
presently disclosed subject matter, the system may comprise fewer, more, and/or

different modules than those shown in Figs. 2-3.

(3
<

Bearing this in mind, attention 13 drawn tc Fig. 1. Fig. 1 is a schematic
illustration of an environment of a system for providing personalized recommendations
to a plurality of users via broker chat bot software, in accordance with the presently

disclosed subject matter,
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According to certain examples of the presently disclosed sabject matter, system
environment 10 can comprise a recommendation server 130, and one or more user
devices 100, each user device 100 associated with a corresponding user 110, The user
devices 100 and the recommendation server 120 can be configured to communicate

over g communication network 120 {e.g. any Internet Protocol (1P} based network, such

h

as the Intemet, an fotranct, or any other mechanisme enabling the user devices 100 and
the recommendation server 130 to commumcate with one another).
The recommendation server 130 can be configured to determine, for each user
110, one or more personal recommendations o trade one or more objects, also referred
10 to herein as items, such as stocks, commodities, stock options, currencies, consumer
products, ete., as further detailed herein, mter alia with reference to Figs. 4 and 6. The
personal recommendation/s can be provided to each user 110 by sending it, over the
communication network 120, to the corresponding user device 100 of the user 110,
The user devices 100 can be configured to utilize a chat bot software (also
15 referred to herein as “broker chat bot software” interchangeably) for displaying the
personal recommendation/s, received from the recommendation server 130, to the
designated users 110, and cnable the users to send trading commands to the
recommendation server 130 for making transactions relating to one or more of the
recommended objects, as further detailed herein, nter alia with reference to fig. 5. The
20 chat bot software (also known as a “chatterbot” or “chatbot”, “chat robot™), can be
configured fo engage in a natural language dialogue with the user, utiizing Artificial
Intelligence (AD and WNatural Language Processing (NLP), thereby cnabling an
miteractive connection between the recommendation server 130 and the users 110 of the
user devices 100,

It 1s to be noted that the chatbot can communicate with the users via textual

N2
2

mteraction, utilizing a display of the user device 100 {where it can cutput text to the
user and receive textual responses therefrom), and/or via voice interaction, utilizing a
speaker and a microphone of the user device 100 (where it can interact with the user by

outputting information by voice using the speaker and receive mputs from the user via

(3
foun]

the microphone}. Whenever reference 1s made to the chatbot throughout the description,
it is to be noted that its mteraction with the user 110 can be made by voice and/or by

text.



WO 2018/037401 PCT/IL2017/050926

i

i

h

0

5

20

(3

2

foun]

-12 -

In some cases, the personal recommendation/s can be generated and provided to
cach user 110 on user-specific pre-determined times {e.g. every hour, every 12 hours,
every 24 hours, every week, every month, etc., where each user can have different pre-
determined times in which the recommendation/s can be provided thereto}. In some
cases, each user 110 can choose personalized times {¢.g. a first user ¢can choose to
receive personalized recommendation/s every moming, or every moming between
Monday-Fridav, at 10:00, whereas a second user can choose fo receive personalize
recommendation/s ¢very Sanday, at 20:00, ete. ).

In some cases, the recommendation server 130 can avtomatically determine
when to send personal recommendation/s to each user 110, In some cases, the
determination can be based on machine leaming, by analyzing past interactions of the
users 110 with the recommendation server 130 and determining preferred times,
preferred by each user 110, for mteracting with the recommendation server 130. For
example, the recommendation server 130 can determine that a first user of the users 110
prefers interactions to take place at 10:00, whercas a second user of the users 110 can
prefer interactions to take place at 20:00, etc. The preferences of the users 110 can be
determined by the recommendation systemn 130 sending the recommendations to cach
user of the users 110 at several times during the day over a certain leaming time penod
{e.g. every hour during a penod of ong week}, and check when each user actually
mteracted therewith. If the interactions took place during evening bours {e.g. 20:00), the
recommendation server 130 can set future recommendations to be sent during the
evening hours {(e.g. 20:00). The recommendation server 130 can optionally be
configured to reevaluate its findings periodically (e.g. every month), in order to identify
changes in the users 110 interaction times preferences.

it is to be noted that the recommendation server 130 can provide at least one
personalized recommendation every day to thousands of users 110, and in some cases to
ens of thousands or hundreds of thousands or millions of users 110, or more.

Turning to Fig. 2, there is shown a block diagram schematically illustrating one
example of a user device, n accordance with the presently disclosed subject matter.

According to certain examples of the presently disclosed subjoct matter, user
device 100 includes a network interface 210, enabling connecting the user device 100 to
communication network 120 and enabling 1t to send and receive data sent thercto

through the communication network 120, including receiving  personalized
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recommendation/s for presentation to a user 100 and sending trading command/s to the
recommendation server 130, as detailed herein, inter alia with reference to Fig. 5.

The user device 100 can further comprise or be otherwise associated with a data
repository 220 {e¢.g. a database, a storage system, a memory including Read Only

Memory ~ ROM, Random Access Memory ~ RAM, or any other type of memory, etc )

h

contigured fo store data, imcluding, inter alia, recommendations to be provided to the
user 110, etc. In some cases, data repository 220 can be further configured 1o enable
retrigval and/or update and/or deletion of the stored data. It is to be noted that in some
cases, data repository 220 can be distributed.

10 The user device 100 further comprises a processing resource 230, Processing
resource 230 can be one or more processing units (¢.g. central processing units),
microprocessors, microcontrollers {e.g. microcontrolier umits (MCUs)) or any other
computing devices or modules, including multiple and/or parallel and/or distributed
processing units, which are adapted to independently or cooperatively process data for

15 controlling relevant user device 100 resources and for enabling operations related to
user device 100 resources.

The processing resource 230 can comprise a broker chat bot module 240,
According to some examples of the presently disclosed subject matter, the broker chat
bot module 240 can be configured to receive one or more personalized

20 recommendations, personalized for the user 110 associated with the user device 100, to
trade one or more objects, also referred to herein as tems, such as stocks, commodities,
stock options, currencies, consumer products, etc.). In some cases, broker chat bot
module 240 can be further configured to display the received personalized

recommendations to the user 110 of the user device 100 using natural languase {(c.g.

N2
2

“hello John, [ would like to recommend you buy APPL stocks today. Would vou bike to
proceed?”, etc) and enable the user to provide a trading command, using natural
language (¢.g. “Yes. please buy 1,000 APPL stocks™), and send the trading command to
the recommendation server 130, as turther detailed herein, mter alia with reference to

fig. 5. In some cases, the user can mieract with the broker chat bot, for example for

(3
<

requesting more information {e.g. “what is the carrent price of an APPL stock?”, “Why
do you recommend this?”, etc.).
In Fig. 3, there 1s shown a block diagram schematically illustrating one example

of a recommendation server, in accordance with the presently disclosed subject matter,
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According to certain examples of the presently disclosed subject matter,
recommendation server 130 includes a network interface 310, enabling connecting the
recommendation server 130 to communication network 120 and enabling 1t to send and
receive data sent thereto through the communication network 129, including sending
personalized recommendations for presentation to users 100 of user devices 110 and
recetving trading commands from the user devices 110, as detailed herein, tnter alia
with reference to Figs. 4 and 6.

The recommendation server 130 can further comprise or be otherwise associated
with a data repository 320 {e.g. a database, a storage system, a memory including Read
Only Memory — ROM, Random Access Memory — RAM, or any other tvpe of memory,
gtc) configured to store data, including, mter alia, market information relating to
various objects {e.g. historical and/or real-time stock quotes, financial reports, news
relating to stocks, etc.), information about the users 110 preferences {(c.g. a lhist of
objects, such as stocks, the user is interested at, ete.), information of trading activities of
other users trading i the items, ete. as further detailed herein, inter alia with reference
to figs. 4 and 6. In some cases, data repository 320 can be further configured to ¢nable
retrigval and/or update and/or deletion of the stored data. It is to be noted that in some
cases, data repository 320 can be distributed.

The recommendation server 130 further comprises a processing resource 330,
Processing resource 330 can be onc or more processing untis {c.g. central processing
units), microprocessors, microconirollers {(¢.g. microcontroller units (MCUs)) or any
other computing devices or modules, ncluding maltiple and/or parallel and/or
distributed processing units, which are adapted to independently or cooperatively
process data for comtrolling relevant recommendation scrver 130 resources and for
enabling operations related to recommendation server 130 resources.

The processing resource 330 can compnse a recommendation modude 340 The
recommendation modufe 340 can be configured to generate, for cach user, one or more
personalized recommendation to {rade one or more tems (e.g. stocks, commodities,
stock options, currencies, consumer products, ¢te.), as further detailed herein, inter alia
with reference to Figs. 4 and 6.

Turning to Fig. 4, there is shown a flowchart illustrating one example of a

sequence of operations carned out by the recommendation server for providing
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personalized recommendations via broker chat bot software, in accordance with the
presently disclosed subject matter.

According to some examples of the presently disclosed subject matter,
recommendation server 130 can be configure to perform a recommendation process

400, ¢.g. utifizing recommendation moduale 340,

h

For this purpose, recommendation server 130 can be configured to obtain a
plurality of lists of two or more Objects of Interest (O0Is) (e.g. stocks, commodities,
stock options, curmencies, eto.), each list of the lists being associated with a
corresponding user of the users 110, wherein a first list of the lists includes at least a

10 first tem of the dems not included m at least a second hist of the lists (block 410}, In
some cases, each user of the users 110 can provide the recommendation server 130 with
mdications of O0ls to be introduced into the list associated therewith and the hists can
be generated by the recommendation server 130 accordingly (i.c. each list associated
with each user will mclude the objects mdicated by the respective user).

15 Additionally, or alternatively, the recommendation server 130 can astomatically
mitroduce objects into each list associated with cach user. Objects can be mtroduced
automatically into a list associated with a given user upon the recommendation server
130 identifying the given user trading the objects {e.g. if the given user traded a certain
cbiect such as an Apple stock, the obiect Apple stock can be introduced mto the hist)

20 and/or identifving other on-line behavior of the given user {(¢.g. if the user entered a
webpage associated with a certain object or posied a message relating to a certain object
on an on-hine social network — the object can be introduced into the list associated with
the given item).

Additionally, or altematively, the recommendation server 130 can be configured

N2
2

to mtroduce, mnto the st associated with a given user, objects that other users that meet
certain criteria have traded during a pre-determined timeframe {(e.g. in the past hour, in
the past day, in the past week, ¢tc.}. The criteria can be used to identify users having
preferences similar to the given user’s preferences. The criteria can be, for example, that

the other users lists comprise a certain number of objects {e.g. one, two, three, efe.) that

(3
<

are also in the list associated with the given user. For example, assuming that the given
trader has five objects on his hists, out of which four objects also appear in the list of a
second trader, and assuming that the second trader traded an object that is not n the hst

of the given trader ~ such object can be introduced into the hist of the given trader.



WO 2018/037401 PCT/IL2017/050926

i

i

h

0

5

20

(3

2

foun]

-16 -

It is to be noted that in some cases, the list can be updated periodically. In some
cases, the hist can be updated/regenerated at the beginning of the recommendation
process 400.

The recommendation server 130 is further configured to calculate, for each hist
of the lists associated with each user of the users, a score for each object of the OQ0s,
the score being indicative of a level of interest of the user in the objoct, wherein the
score is calculated based at least on a change of a value of at least one parameter
associated with the object (e.g. a change in a quote of the object over a given timeframe,
etc.) {block 420). For this purpose, the recommendation server 130 can be configured to
monitor price guotes of the objects {c.g. stocks, etc.) and determine a change i the
guote during a given predetermined timeframe {e.g. a given stock price increased by
10% during the last hour, etc.). For example, if a first stock quote changed by +10%
over a timeframe of 30 minutes, and a second stock quote changed by +20% over a
tmeframe of 30 minutes, the ranking system can provide the second stock with a score
higher than the score provided to the first stock.

In some cases, the score can additionally, or altematively, be calculated based on
analvst rankings available on-line (c.g. a ranking of a certain stock was raised by a
certain analyst, e.g. from hold to bay, etc.), carnimng reports available on line (e.g.
showing better than predicted revenuoes/profits, etc.) other news {e.g. a montiored
website published an article containing an indication of initiation of a Merger and
Acquisition {M&A) negotiations relating to a certain company whose stock is one of the
items, etc.}, ete.

In some cases, the scoring algorithm can also employ machine learning. For
example, if a certain user responded to previous recommendations relating to specific
objects betier than to previous recommendations relating to other objects {¢.g. trades
relating to the specific objects following a recommendation relating thereto were made
more often than trades relating to other objects following recommendations relating to
the other objects), the scores calculated for such objects may be increased using various
methods {(e.g. by increasing the calculated grade by a certain percentage, e.g. ten
percent, ¢1C.).

it is to be noted that the amount of information that can be processed by the

recomumendation server 130 is mcomparable to the capacitv of a human broker. The
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recommendation server can monitor many thousands of stocks quotes and/or websites
substantially simultancously, which is impossible for any human broker.

Before continuing with the description of Fig. 4, attention s drawn to Figs. 6
and 7, showing an exemplary score calculation, in accordance with the presently

disclosed subject matter.

h

In Fig. 6, a given user has selected three OOls 700, namely: Apple Stock
{APPL}, Facebook stock (FB) and Google stock (GOOG), all three being stocks, in the
Technology sector, being traded on NASDA exchange.
In accordance with the exemplary scoring algorithm, the recommendation server
10 130 monitors market cvents relating to the user’s 001s. In the dHlustrated example, the
system hags wdentified that Apple 1s due to release an carnings report at the same day (the
day the score is calculated), which according to the exemplary scorning scheme results in
a scorc incrcase of ten points in the Apple stock market cvents category. The
recommendation server 130 further 1dentifies that the Facebook stock 13 up by five
15 percent (e.g. during a certain monitored time window}, which according to the
exemplary scoring scheme resulis in a score increase of five points in the Facebook
stock market cvents category. The recommendation server 130 also identifics that the
Google stock 1s up by a guarter percent {¢.g. during a certain monitored time window),
which according to the exemplary scorimg scheme does not award it with any score
20 increase in the Google stock market events catogory.
In addition, the recommendation server 130 monitors social activity relating to
cach of the OOls. In the ilustrated example, the recommendation server 130 has
wlentified that a certain user that is socially associated with the user for which the

scoring mechanism is activated, has traded the Facebook stock at the same day (the day

N2
2

the score is calculated), which according to the exemplary scoring scheme resulis in a
score increase of twenty points mn the Facebook stock social graph activity category.
The recommendation server 130 also tdentifies that more than {ifty percent of the users
trading on the system have traded the Google stock at the same day (the day the score is

calculated), which according to the exemplary scormg scheme results in a score increase

(3
foun]

of fifieen points in the Google stock social graph activity category. Furthermore, the
recommendation server 130 did not identify any rule being met relating to the Apple
stock, and therefore Apple i3 not awarded with any score increase in the social graph

activity category.
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The recommendation server 130 firther monitors a Chick Through Rate (CTR)
of clicks on a trade button associated with the various stocks. In the dlustrated example,
the recommendation server 130 has dentified that eight times, out of a total of forty
times asers have been provided with a recommendation to trade the Apple stock, the
users actually clhicked the trade bution (a (TR of 20%]), which according to the
exemplary scoring scheme results in a score increase of twenty poinis in the Apple
stock CTR category. The recommendation server 130 also identified that zero times, out
of a total of thirty times users have been provided with a recommendation to trade the
Facebook stock, the users actually chicked the trade bution (a CTR of 0%;), which
according to the exemplary scoring scheme naturally does not resuits in a score increase
in the Facebook stock CTR category. Furthermore, the recommendation server 130 has
wdentified that twenty times, cut of a total of four hundred times users have been
provided with a recommendation to trade the Google stock, the users actually clicked
the trade button (a CTR of 5%), which according to the exemplary scorng scheme
results in a seore increase of ten points in the Google stock CTR category.

In the illustrated example, a general weighted score 15 calculated based on the
various category scores, where the market events category amounts to 40% of the
general score, the social graph activity category amounts to 209 of the general score,
and the CTR category amounts for the remaining 40% of the general score.
Accordingly, the Apple stock score is: (10 * 04) + (0 * 0.2) + (20 * 0.4) = 12, the
Facebook stock score is: (5 * 0.4) + (20 % 8.2) + (0 * 0.4} = 6, and the Google stock
score i3 {0 * 0.4) + (15 * 0.2) + (10 * 0.4) = 7, resulting in the followmg descending
order: Apple with twelve points, Google with seven points and Facebook with six
poinds.

In Fig. 7, a score 1s calculated for objects that are not m the users Q01 list. In the
tlustrated example, the rccommendation server 130 identifies that more than fifty
percent of the users trading on the system have traded the Amazon stock (being a stock
of the same sector and exchange as the stocks 1n the user’s OOIs list, namely Apple,
Google and Facebook) at the same day (the day the score 1s calculated}, which
according to the exemplary scoring scheme resulis in a score increase of twenty-five
points m the Amazon stock social graph activity category. Similardy, the
recommendation server 130 identifics that more than ten percent of the users trading on

the system have traded the IBM stock (also being a stock of the same sector and
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exchange as the stocks in the user’s O01s list, namely Apple, Google and Facebook) at
the same day (the day the score is calculated), which according to the exemplary scoring
scheme results in a score increase of five pomts in the Amazon stock social graph
activity category.

In addition, the recommendation server 130 has identified that a certain user that
1s socially associated with the user for which the scoring mechanism is activated, has
traded the Microsoft stock (being a stock of the same sector and exchange as the stocks
m the user’s 00! hist, namely Apple, Google and Facebook) at the same day (the day
the score is calculated), which according to the exemplary scoring scheme results in a
score mcrease of twenty points m the Microsoft stock social graph activity category.
The same user that traded the Microsoft stock at the same day, also traded the CME
Group stock {being a stock of the same exchange as the stocks in the user’s O0!s list,
namely Apple, Google and Facebook, but of a different sector than these stocks), which
according to the exemplary scoring scheme resulis in a score increase of five points in
the CME Group stock social graph activity category.

As indicated above, in the illustrated example, a general weighted score i
calculated based on the various category scores, thereby resulting in the Amazon stock
score being: (25 * (0.4) = 10, the IBM score bemg: (5 * 0.4) = 2, the Microsoft score
being: (20 * (.6) = 12, and the CME group score being: {5 * 0.6) =3,

Therefore, assuming that the recomumendation server 130 i3 configured fo
provide a recommendation relating to four objects, it will provide recommendations for
the Apple, Facebook and Google stocks (that are all 1n the OOIs list of the user), and for
the Microsoft stock, having a score of twelve, that is higher than the scores of Amazon,
CME group and IBM.

Returning to Fig. 4, The recomnmendation server 130 is further configured to
provide each user with a personalized recommendation to purchase a predetermined
number of recommended objects out of the OO0Is having the highest scores, utilizing the
scores calculated for the Iist objects n block 420 (block 430). The personalized
recommendation can be provided to cach user 110 by sending 1t to its respective user
device 100, where it can be processed and provided to the user via the chat bot
mechanism. For example, the recommendation scrver 130 can provide cach user with
personalized recommendations 1o frade at least one object of the objects in the user’s

corrgsponding list, having the lighest score. In some cases, the number of objects to be
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recommended can be determined by the respective user. As an example, a first user may
request to receive a personalized recommendation to trade one object, whereas a second
user may request to receive a personahized recommendation to trade five objects. In
other cases, the number of obiects to be recommended can be determined aotomatically,
o.g. 10 accordance with certain criteria {(e.g. any object whose score 1s higher than X is
1o be included in the recommendations, ete ).

In addition, the svstem can determine preferred interaction times to interact with
the users {some users may respond better to recomumendations sent i the morning
hours, other users may respond better to recommendations sent in the evening). In some
cases, the personal recommendations can be generated and provided to each user 110 on
pre-determuned times (e.g. every hour, every 12 hours, every 24 hours, every week,
every month, eic}. fn some cases, each user 110 can choose personalized times {eg. a
first user can choose to receive personalized recommendations everv morning, or gvery
moming between Monday-Friday, at 10:00, whereas a second user can choose to
receive a personalized recommendation every Sunday, at 20000, etc ).

In some cases, the recommendation server 130 can automatically determine
when to send personal rocommendations to cach user 110, In some cases, the
determination can be based on machine leaming, by analyzing past interactions of the
users 110 with the recommendation server 130 and determining preferred times,
preferred by each user 110, for mteracting with the recommendation server 130. For
example, the recommendation server 130 can determune that a first user of the users 116
prefers interactions to take place at 10:00, whereas a second user of the users 110 can
prefer interactions to take place at 20:00, etc. The preferences of the users 110 can be
determined by the recommendation systemn 130 sending the recommendations to cach
user of the users 110 at several times during the day over a certain time penod {(e.g.
gvery hour during a period of one week), and check when cach user actually interacted
therewith. If the interactions took place during evening hours {c.g 20:00), the
recommendation server 130 can set future recommendations to be sent during the
evening hours {e.g. 20:00). The recommendation server 130 can optionally be
configured to reevaluate its findings periodically (e.g. every month), in order to identfy

changes in the users 110 interaction times preferences.
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It s to be noted that the recommendation server 130 can provide the
personalized recommendations to many thousands of users substantially simultanecusly,
which is impossible for any human broker.

In some cases, the recommendation server 130 can be further configured to
receive trading commands from the users 110 in response to the personalized
recommendations (block 440), and to perform the trades defined in the trading
commands {block 4503, ¢.g. by opening a trade for a given stock being a given object
according to the trading command. In some cases, the recommendations can be
provided to the users 110 via the respective user devices 100 in an interactive manner
{c.g. utihzing a messaging bot sofiware), so that the users 110 can select to trade the
cbiccts that are recommended for them immediately upon the personalized
recommendations are displayed on the user devices 100,

It is to be noted that in some cases the trades can be performed irrespective of an
account balance of the user issuing the trading command, and a pavment request can be
sent to such user after the trade 1s performed. Ht is to be further noted that in some cases,
prior to executing the trade, the recommendation server 130 can be configured to
request authorization from the user mstructing the trade, ¢.g. by sending the user 110,
via the user device 100, an authorization request and awaiting receipt of authorization
from the user 100 via the user device 100. In some cases, the authorization requires
mcludes requesting the user 110 to record a confirmation i his voice and optionally
confirming the user’s wdentity using voice recognition technigues, and/or requesting a
biometrical confirmation such as a fingerpring, etc.

it ig to be noted that, with reference to Fig. 4, some of the blocks can be
mtegrated into a consolidated block or can be broken down to a fow blocks and/or other
blocks may be added. It 1s to be further noted that some of the blocks are optional. It
should be also noted that whalst the flow diagram is described also with reference to the
system clements that realizes them, this 1s by no means binding, and the blocks can be
performed by elements other than those described herein.

Attention 18 now drawn to Fig. 6, a flowchart illustrating another exampie of a
sequence of operations carried out by the recommendation s¢rver for providing
personalized recommendations via broker chat bot sofiware, in accordance with the

presently disclosed subject matter,
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According to some cxamples of the presently disclosed subject matter,
recommendation server 130 can be configure to perform a second recommendation
process 600, ¢.g. utilizing recommendation module 340.

For this purpose, recommendation server 130 can be configured to obtain a
plurality of lists of one or more Objects of Interest {O0Is) {e.g. stocks, commaodities,
stock options, currencics, ete.), cach list being associated with a corresponding user of
the users 110 (block 610). The OOIs in each list can be selected by the respective user
110 with which the list is associated. The OOls can be selected by cach user 110 from a
list of objecis presented thereto, or by the user 110 providing information enabling
wdentification of the objects to be inserted into the list in any other manner. In some
cases, the OO1s within each user’s list are selected upon registration of the user 110, as
part of a set-up of the user’s 110 account.

Each object in the QOIs list includes at least one corresponding characteristic. In
those cases where the objects are tradable financial assets the charactenistics can be a
type of object {e.g. a stock, a bond, a derivative, etc.), a sector with which the object is
associated {¢.g. technology sector, financial secior, energy sector, ¢fc.}), an ¢xchange in
which the object 1s traded (c.g. S&P500, NASDAQ, London Stock Exchange, ctc).
and/or other/additional characteristics.

Recommendation server 130 then caloulates, for each user 110, relevance scores
for each of the O0ls, and for a plurality of other objects not included in the user’s O0Is
fist (block 620). The relevance scores are calculated for each such object utilizing at
least part of the characteristics of the (00s within the user’s list. The relevance seores
can be calculated, for example, so that for any objects not included 10 the user’'s O0ls
list, the score is increased for any shared characteristic between such object and the
objects n the OOGIs list. For example, assuming that the characteristics are object type,
sector and exchange {e.g. a stock exchange in which the obiect 1s traded}, objects that
are of the same tvpe, sector and are traded in the same exchange will have a higher
score than objects from a different type/sector/exchange. In some cases, the objects in
the OOls list will have a pre~-determuned relevance score higher than the relevance score
of cach object not in the 001 hist, thereby reflecting the fact that the objects in the
(0Is list are selected by the user 110 as being of interest.

In a given example of calculating the relevance scores of objects not in the OQOIs

list, a first number of points can be added to a relevance score of each object for each



WO 2018/037401 PCT/IL2017/050926

i

i

h

0

5

20

(3

2

foun]

P

]

(V8]
1

001 in the user’s 001 list of the same type, a second number of points (that can be
wdentical to the first number or different therefrom) can be added to a relevance score of
cach object for cach OO0 in the user’s OQO1 bist of the same sector, and a third number of
points (that can be identical to the first and/or second number or different therefrom)
can be added to a relevance score of each object for each OO0 in the user’s QO1 hist
traded in the same exchange as the object. it is to be noted that this is a mere example
and other relevance score calculation methods can be used.

In some casgs, the relevance scores can be calculated additionally, or
alternatively, based on market events relating to corresponding objects {whether they
are in the OOT1s list, or not). A market event can be a change of a value of at least one
parameter associated with the object {e.g. a change 1 a guote of the object over a given
timeframe, ctc.). For this purpose, the recommendation server 130 can be configured to
monifor price quotes of the objects {e.g. stocks, ¢tc.} and deternine a change in the
guote dunng a given predetermined timetrame {¢.g. a given stock price increased by
10% during the last hour, etc.}. For example, if a first stock quote changed by +10%
over a timeframe of 30 minutes, and a second stock quote changed by +20% over a
timeframe of 30 minutes, the ranking svstermn can add to the relevance score of the
second stock a higher number of pomts than the number of points added to the
relevance score of the first stock. The number of points added 1o the relevance score can
be higher the higher the change in the quote is during a certain time period.

A market event can additionally or alternatively be publication of new analyst
rankings available on-line {e.g. a ranking of a certain stock was raised by a certain
analyst, ¢.g. from hold to buy, ¢tc.), publication of new earning reports available on line
{c.g. showing better than predicted revenues/profits, ¢ic.), publication of a report of
planned distribution of dividends, publication of other news (e.g. a2 monitored website
published an article containimg an indication of initiation of a Merger and Acquisition
{(M&A) negotiations relating to a certain company whose stock is ong of the items, gtc.),
cte. In such cases, where a certain publication relating to an object is published, the
relevance score of the respective object can be increased by a certain number of ponts,

In some cases, the relevance score can be calculated additionally, or
alternatively, based on an effect of a market event on other users, other than the user
110, trading i the corresponding object. An cffect can be, for ecxample, an

mcrease/decrease m the number of traders trading the object during a given time frame
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{c.g. a day), compared to a certain corresponding {e.g. daily) average during a given
period {c.g. the last day, the last week, the last month, ¢tc ), so that the larger the change
1s with respect to the average during the given period — the higher the number of points
added to the relevance score 1s. For example, if during the last week, the average daily
number of trades in a given object was ten, the number of points added to the relevance
score of the object will increase the farther the number of dailv trades in the objects is
from the average daily number, so that if the object was traded twenty times during the
past day, a first number of points will be added to its relevance score, and if the object
was traded fifty times duning the past day, a second mumber of points, higher than the
first number of points, will be added to its relevance score.

In some cases, the relevance score can be calculated additionally, or
alternatively, based on an effect of a market event on users that are socially related to
the user 110 for which the relevance score of the object 15 calculated. For this purpose,
the recommendation system can mamntain information of social relationships between
the various users thereof. In some cases, the socially related users are a subgroup of the
other users using the recommendation sysiem. Ao effect, as indicated above, can be, for
cxample, an increase/decrease in the number of traders trading the object during a given
time frame (c.g. a day), compared {0 a certain corresponding (¢.g. daily) average during
a given pertod {e.g. the last day, the last week, the last month, ete.), so that the larger the
change is with respect to the average during the given period — the higher the number of
points added to the relevance score 1s. [t is to be noted that in some cases, the weight
given to trades made by socially related traders is higher than the weight given to the
other traders.

Based in the calculated relevance scores, the recommendation server 130 can be
configured to provide one or more recommendations to cach user 110, wherein gach
recommendation 1s for performing an action relating to a corresponding Q01 from the
list, or to a corresponding other object {(block 630). The recommendation can be a
recommendation to buv/sell a given/selecied quantity of the corresponding object. In
some cases. a recommendation can be provided with respect to each object having a
calculated relevance score exceeding a certain threshold. The recommendation can be
provided to cach user 110 by sending it to its respective user device 100, where 1t can be

processed and provided fo the user 110, e.g. via the chat bot mechanism.
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In those cases where more than one recommendation is provided to a given user, the
recommendations can be provided ordered according to one or more of: the calculated
relevance scores of the comresponding OOIs, or the corresponding other objects,
associated with the recommendations; an absolute periodical change of value of the

corrgsponding O0ls, or the corresponding other objects, associated with the

h

recommendations; a periodical change of value percentage of the corresponding OOls,

or the corresponding other objects, associated with the recommendations.
The recommendations can be provided at one or more pre-determined times.
Additionally, or alternatively, one or more of the recommendations can be provided in
10 real-time, e.g. afier calculation of the respective relevance score, if the respective
relevance score exceeds a pre-defined threshold. In additional, or altemative, cases, the
recommendation server 130 can auwtomatically determine when to send personal
recommendations to cach user 110, In some cases, the determination can be based on
machine leaming, by analyzing past interactions of the users 110 with the
15 recommendation server 130 and determining preferred times, preferred by cach user
110, for inieracting with the recommendation server 130. For example, the
recommendation server 130 can determine that a first user of the users 110 prefers
mteractions to take place at 10:00, whereas a second user of the users 110 can prefer
mteractions to take place at 20:00, ctc. The preferences of the users 110 can be
20 determined by the recomumendation system 130 sending the recommendations to each
user of the users 110 at several times during the day over a certain time period (.2
every hour during a period of one weck), and check when each user actually interacted
therewith. I the interactions took place dunng evening hours {c.g 20:00), the

recommendation server 130 can set future recommendations to be sent during the

N2
2

evening hours {c.g. 20:00). The recommendation server 130 can optionally be
configured to reevaluate its findings periodically {¢.g. every month}, in order to identify
changes in the users 110 interaction times preferences.

It is 1o be noted that the recommendation server 130 can provide the

personalized recommendations to many thousands of users substantially simultaneousty,

(3
<

which is itmpossible for any human broker.

it 18 to be noted that in some cases an object not in the OOIs bist can be

recommended before any object from the OOls list is recommended (f at all), for
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example if i has a higher relevance score than objects i the OQ0ls list, which can
happen, for example, when market events relating to this object occur that result in it
having a higher relevance score than the relevance score of the objects within the OOIs
kst

In some cases, the recommendation s¢rver 130 can be further configured to
recalculate at least one of the relevance scores for cach user 110, based at lcast on
performance of the action by the respective user 110, or lack thercof (block 640). In
those cases where a recommendation relating to a certain object was provided to a given
pser 110 {whether the object is within the OO0 list of the user 110 or not), us relevance
score can be decreased in those cases where the recommendation did not trigger anv
action {¢.g. buy/sell) relating to such object. In those cases where the recommendation
did not trigger any action {¢.g. buy/sell) relating to such object, the relevance score of
such object can be decreased, bv a subtracting a certain number of points (that can be
predetermined, or calculated, ¢.2. as a certain percent of the current relevance score etc.)
therefrom. It is {0 be noted that in some cascs, the recalculation can also mclude all, or
part, of the additional/alternative calculations detaled with respect to block 620.

In some cases, the recommendation server 130 s further configured to insert at
least one of the other objects to the O0Is hist of a corresponding user 110 if the
corrgsponding user 110 performed the action according to the recommendation relating
to the corresponding other object (block 630). For example, if the recommendation
server 130 provided a given user 110 with a recommendation relating to a given object
not mcluded in the user’s OOIs hist, and the user 110 acted upon such recommendation,
the given object can be inserted into the OOls List of such user 110,

In some cases, the recommendation server 130 can be further configured to
repeat blocks 630 to 650, e.g. periodically, while noting that block 650 1s optional.

It i3 to be noted that, with reference to Fig. 6, some of the blocks can be
mtegrated into a conschidated block or can be broken down to a few blocks and/or other
blocks may be added. It is to be further noted that some of the blocks are optional {e.g.
block 650). It should be also noted that whilst the flow diagram is described also with
reference to the svstem elements that realizes them, this is by no means binding. and the
blocks can be performed by elements other than those descnibed herein.

Turning to Fig. 8, there is shown a flowchart lustrating one example of a

sequence of operations carried out by broker chat bot software mstalled on the user
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device for providing trading commands based on personalized recommendations, in
accordance with the presently disclosed subject matter.

According to some examples of the presently disclosed subject matter, user
device 100 can be configure to perform a recommendation mteraction process 500, e.g.

utifizing broker chat bot modele 240

h

For this purpose, user device 100 can be configured to receive the personalized
recommendations sent thereto n block 430 or in block 630 (block 510), and display the
received personalized recommendations, e.g. on a display of the user device 100, in a
natural language using chat bot scfiware {e.g. “Hi John, would vou like to sell MSFT

10 stocks todav?”}y (block 520).

The aser device 100 can be further configored to receive trading command from
s respective user 110, that can also be provided in natural language and analyzed for
extracting trading commands from the natural language by Artificial Intelligence of the
chat bot software {¢.g. “Yes please, let’s sell all of my MSFT holdings” (block 330) and

15 send the received trading commands to the recommendation server for execution (block
5403, The chat bot software is an interactive software enabling the user 110 to provide a
command to trade the recommended items immediatcly upon the personalized
recommendations are displaved on the user devices 100, In some cases, the user can
mteract with the broker chat bot software, for example for requesting more mformation

20 {e.g. “what 15 the curront price of an MSFT stock?”, “Can you provide another
recommendation?”, etc.}, and the broker chat bot can be configured to obtamm the
required information for responding to the oser,

It ig to be noted that, with reference to Fig. 5, some of the blocks can be

mtegrated into a consolidated block or can be broken down to a fow blocks and/or other

25 blocks may be added. It 1s to be further noted that some of the blocks are optional. It
should be also noted that whilst the flow diagram s described also with reference to the
system clements that realizes them, this 1s by no means binding, and the blocks can be
performed by elements other than those described herein.

30 1t 1s to be vnoted that although the foregoing description refers, in some cases, o

a recommendation system for tradable financial asscts, this is by no means limiting, and
other uses can be found for the system and method disclosed herein, mcluding, for

gxample, recommendations relating to music or movies (the oser can select certain
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songs/artists/movigs/song categories/movie categories and get recommendations of
content based on relevance scores that can be calculated also based on a trend scorg,
sharing, views by other users, and/or other socially-related users, eic.), travel (the user
can select destinations as objects of interest and get flights and/or hotel deals based on
relevance scores that can be calculated also based on price drops, clicks, purchases
made by other users, and/or other socially-related users, ete.), eCommerce {the user can
select cerfain iems or item categories available for purchase on-line and get
recommendations to purchase items based on relevance scores that can be calculated
afso based on price drops, populanty and ratings, clicks, purchases, etc.), news (the aser
can select certain news sections or news categories availlable on-line and get
recommendations of news content based on relevance scores that can be calcelated also
based on readability, engagement, sharing, otc ), medicine, and many other fields n
which 1t 1s desirable to provide personalized recommendations.

1t 15 to be understood that the presently disclosed subject matter is not imited in
its application to the details set forth in the description contained hergin or llustrated
the drawings. The presently disclosed subject matter 13 capable of other embodiments
and of being practiced and carried out in various ways. Hence, it is to be understood that
the phraseology and terminology employed herein are for the parpose of deseription and
should not be regarded as hmiting. As such, those skilled in the art will appreciate that
the conception upon which this disclosure 1s based mav readilv be utilized as a basis for
designing other structures, methods, and systems for carrving out the several purposes
of the present presently disclosed subject matter.

It will also be understood that the system according to the presently disclosed
subject matter can be toplemented, at least partly, as a suitably programmed computer.
Likewise, the presently disclosed subject matter contemplates a computer program
being readable by a computer for executing the disclosed method. The presently
disciosed subject matter further contemplates a machine-readable memory tangibly
embodying a program of mstructions executable by the machine for executing the

disclosed method.
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CLAIMS:

I A perscnalized recommendation system for providing personalized
recommendations to a plurality of users, the personalized recommendation system
comprising at least one processing resource configured to:

() obtain a list of Objects of Interest (O0Is) for each of the users, each QOI

h

having one or more corresponding characternistics;
(f) calculate relevance scores for each of the OOIs, and for a plurality of
other objects not included in the list, the relevance scores caleulated utilizing at
least one of the characteristics of the OOls;
10 (g}  provide, based on the relevance scores, one or more recommendations to
each user, whercin each recommendation is for performing an action relating to
a corresponding OO from the list, or to a corresponding other object; and
{h) recalculate at least one of the relevance scores for cach user, based at
least on performance of the action by the respective user, or lack thereof,
15
2. The personalized recommendation system of claim 1, wherein the
processing resource is further configured to insert at feast one of the other objects fo the
list of a corresponding user if the comresponding user performed the action relating to
the corresponding other object.
20
3. The personalized recommendation system of claim 1, wherein the
recommendations are provided for the OC0Is, or the other objects, having a relevance

score exceeding a threshold.

N2
2

4. The personalized recommendation svstem of claim 1, wherein the
recommendations are provided ordered in accordance with one or more of the
following:

a. the calculated relevance scores of the corresponding OOls, or the

corresponding other objects, associated with the recommendations;

)
&
o

an absolute periodical change of value of the corresponding O0ls, or the

corresponding other objects, associated with the recommendations;
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¢. a periedical change of value percentage of the corresponding OOls, or the

corresponding other objects, associated with the recommendations.

5. The personalized recommendation system of claim 1, wherem the

recommendations are provided at one or more pre-determined times.

6. The personalized recommendation systern of claim 1, wherem at least
one of the recommendations is provided in real-time after calculation of the respective

relevance score if the respective relevance score exceeds a pre-defined threshold.

7. The personalized recommendation system of claim 1, wherem the

processing resource is further configured to repeat steps {¢) to {e) periodically.

8. The personalized recommendation system of claim 1, wherein the items
are tradable financial assets, and the characteristice inchide one or more of the
following:

a type of tradablc financial asset;
b. asector with which the tradable financial asset is associated; and

¢. an exchange in which the tradable financial asset is traded.

9. The personalized recommendation system of claim 8, wherem the

recalculate is further based on one or more of the following additional parameters:

a. information of one or more events relating o the tradable financial assets;

b. a first effect of the events on first trades made by other users, other than the
user for which the recalculation 1s performed, n the corresponding tradable
fmancial assets to which the events relate; and

¢. asecond effect of the events on second irades made by socially related other
users, other than the user for which the recalculation s performed and for
which the personalized recommendation system has an indication of the
social relation of the socially related other users with the user for which the
recalculation 1s performed, in the corresponding tradable financial assets to
which the events relate, wheremn the socially related other users are a

subgroup of the other users.
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16.  The personalized recommendation system of claim 9, wherein the events
arc one or more of’
a. achange in the tradable financial asset price;
b. a release of an camings report of a company represented by the tradable
financial asset;

an announcement of the company represented by the tradable financial asset.

)

It A personalized recommendation method for providing personalized
recommendations to a plurality of users, the personalized recommendation method
COmMprising:

{c) obtaining, by a processing resource, a Hst of Objects of Interest (O0Is) for
cach of the users, cach OOf having one or more corresponding
characteristics;

(f} calculating, by the processing resource, relevance scores for each of the

O01s, and for a plurality of other objects not incleded in the list, the relevance

scores calculated utilizing at least one of the characteristics of the QQOIs;

() providing, by a processing resource, based on the relevance scores, one

or more recommendations o cach user, wherein each recommendation is for

performing an action relating to a corresponding QO from the list, or to a

corresponding other object; and

{h} recalculating, by a processing resource, at least one of the relevance

scores for each user, based at least on performance of the action by the

respective user, or lack thereof,

12. The personalized recommendation method of claim 11, further
comprising inserting, by the processing rescurce, at least one of the other objects to the
list of a corresponding user it the corresponding user performed the action relatimg fo

the corresponding other object.

13, 'The personalized recommendation method of claim 11, wherein the
recommendations are provided for the OO0ls, or the other objects, having a relevance

score exceeding a threshold.
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14. The personalized recommendation method of claim 11, wherein the
recommendations are provided ordered in accordance with one or more of the
following:

a. the calculated relevance scores of the corresponding OOIs, or the

corresponding other objects, associated with the recommendations;

b. an absolute perodical change of value of the corresponding OOIs, or the

corresponding other objects, associated with the recommendations;

¢. a pericdical change of value percentage of the corresponding OOls, or the

corresponding other objects, associated with the recommendations.

I5. The personalized recommendation method of claim 11, wherein the

recommendations are provided at onc or more pre~determuned times.

16. The personalized recommendation method of claim 11, wherein at least
one of the recommendations is provided in real-time after calculation of the respective

relevance score if the respective relevance score exceeds a pre-defined threshold.

17. The personalized recommendation method of claim 11, further

comprising repeating steps (¢} to (e} periodically.

i8. The personalized recommendation method of claim 11, wherein the
items are tradable financial assets, and the charactenistics mchude one or more of the
following:

a. atype of tradable financial asset;

b. asector with which the tradable financial asset 1s associaied; and

¢. an exchange in which the tradable financial asset is traded.

19. The personalized recommendation method of claim 18, wherein the
recaloulate is further based on one or more of the following additional parameters:

a. information of one or more events relating to the tradable financial assets;
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a first effect of the events on first trades made by other users, other than the
user for which the recalculation 1s performed, in the corresponding tradable
fimancial assets to which the events relate; and

a second effect of the events on sceond trades made by socially related other
users, other than the user for which the recalculation is performed and for
which the personalized recommendation system has an indication of the
social relation of the socially related other users with the user for which the
recalculation is performed, in the corresponding tradable financial assets to
which the events relate, wherein the socially related other users are a

subgroup of the other users.

The personalized recommendation method of claim 19, wherein the

events arc ong or more of’

4.

b.

C.

21

a change in the tradable financial asset price;
a release of an camings report of a company represented by the tradable
financial asset;

an announcerment of the company represented by the tradable financial asset.

A non-transitory computer readable storage medium having computer

readable program code embodied therewith, the computer readable program code,

executable by at least one processor of a computer to perform a method comprising:

a.

obtaining,

by a processing resource, a list of Objects of Interest (OQGs) for
cach of the users, each OOl having one or more corresponding
charactenistics;

calculating, by the processing resource, relevance scores for each of the
O0s, and for a plurality of other obiccts not included i the list, the
relevance scores calculated utilizing at least one of the characteristics of the
O0ls;

providing, by a processing resource, based on the relevance scores, one or
more recommendations to each user, wherein cach recommendation 1s for
performing an action relating to a corresponding OOf from the list, or to a

corresponding other object; and
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d. recalculating, by a processing resource, at least one of the relevance scorgs
for each user, based at least on performance of the action by the respective

user, or lack thereof

22. A personalized recommendation system for providing personalized

h

recommendations to a plurality of users, the personalized recommendation syster
comprising at least one processing resource configured to:
obtain a plurality of lists of two or more tems of interest, each list of the lists
being associated with a corresponding user of the users, wherein a first list of the lists
10 mncludes at least a first item of the items not included in at least a second list of the lists;
caloulate, for each kst of the lists associated with each user of the users, a score
for each item of the items of mnterest, the score being indicative of a level of interest of
the user in the item, wherein the score is calculated based at least on a change of a value
of at least one parameter associated with the iem; and
15 provide cach aser with a personalized recommendation to purchase a
predetermined number of recommended item out of the items of interest having the

highest scores.

23 A personalized recommendation method for providing personalized

20 recommendations to a plurality of users, the personalized recommendation method
mcluding:

obtaining, by a processing unit, a plurality of lists of two or more items of

mterest, each hist of the lists being associated with a corresponding user of the users,

wherein a first list of the lists mcludes at least a first tem of the items not included in at

N2
2

cast a second list of the lists;

calculating, by the processing anit, for each list of the lists associated with each
user of the users, a score for each item of the items of interest, the score being indicative
of a level of interest of the user 1n the itern, wherein the score 1s calculated based at least

on a change of a value of at least one parameter associated with the itemn; and

(3
foun]

providing, by the processing ueit, each user with a personalized
recommendation to purchase a predetermined number of recommended ttom out of the

tiems of mierest having the highest scores.
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24, A non-transitory computer readable storage medium having computer
readable program code embodied therewith, the computer readable program code,
executable by at least one processor of a computer to perform a method comprising;

obtaining, by a processing umit, a plurality of lists of two or more items of

mterest, cach list of the lists being associated with a corresponding user of the users,

h

wherein a first list of the lists includes at least a first item of the ttems not inchuded n at
least a second list of the lists;

calculating, by the processing unit, for each list of the lists associated with cach
user of the users, a score for cach item of the itoms of mterest, the score being indicative

10 of a level of interest of the user in the rtem, wherem the score 1s calculated based at least

on a change of a value of at least one parameter associated with the item; and

providing, by the processing unit, ecach wuser with a personalized
recommendation to purchase a predetermined number of reconumended item out of the
items of mterest having the highest scores.

i5
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