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message including a reference to external content. The system accesses a user
model comprising interest information about interests of the sender or the re-
cipient. The system identifies interest content from the external content as
relevant to an interest from the interest information, generates a summarized
content from the external content and based on the interest content and con-
taining only a subset of information in the external content, and modifies the
message to include the summarized content in the message.
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PERSONALIZED SUMMARIES FOR CONTENT

CROSS REFERENCE TO RELATED APPLICATION

[0001] This application claims priority to, and is a continuation of, U.S.
Nonprovisional Patent Application No. 13/801,148, filed on March 13, 2013, entitled
“PERSONALIZED SUMMARIES FOR CONTENT?”, the disclosure of which is

incorporated by reference herein in its entirety.

BACKGROUND

[0002] This description relates generally to communications delivered by
computer messages. Messages such as emails, social media posts, online chat
discussions, or other electronic communication may include a reference to external or
attached content. External content may include, for example, a PDF, a link to a

webpage, a document, a video, any multimedia content, or an attachment.

SUMMARY

[0003] This disclosure includes a system and method that automatically and
dynamically summarize an external content (e.g., a PDF, a webpage, a document, a
video, an image, any multimedia content, an audio file, etc.) that is referenced in or by
a message (e.g., attached or linked to), based on a context that includes special
interests of a sender and a recipient of the message. The message may be an email
message, a social media post, an interaction in an online chat discussion, or other
electronic communication.

[0004] The system and method can include accessing a user model that
includes interest information about a user, provided that each respective user consents
to such access.

[0005] In one implementation, a method includes detecting a message from a
sender to a recipient, the message including a reference to external content. The
method includes accessing a user model including interest information about interests
of the sender or the recipient. The method includes identifying interest content from
the external content as relevant to an interest from the interest information, generating
a summarized content from the external content, the summarized content being based

on the interest content and containing only a subset of information in the external
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content, and modifying the message to include the summarized content in the
message. Other implementations of this aspect include corresponding systems,
apparatus, and computer programs, configured to perform the actions of the methods,
encoded on computer storage devices.

[0006] These and other implementations can each include one or more of the
following features. A system can identify common interests between the sender and
the recipient using the user model, and generate the summarized content using the
common interests. The system may model a relationship between the sender and the
recipient as an entity-vector, and generate the summarized content using the entity-
vector. A sender user model with interest information about interests of the sender and
a recipient user model with interest information about interests of the recipient may be
used to model the relationship. The system may enable the sender to edit the
summarized content prior to delivering the message to the recipient. The system may
determine a context of the message, and use the context to emphasize an entity in the
summarized content. The context may include a greeting, a subject, or a text in the
message. The system may determine that an entity in the summarized content relates
to a topical news story from within a predetermined date range of a date of the
message, and use the determination to boost the entity in the summarized content. The
system may generate, based on the summarized content, a link directly to a portion of
the external content, and
provide the link in the message.

[0007] In one implementation, a method includes detecting a message from a
sender to a recipient, the message including an attachment. The method includes
accessing a user model including interest information about interests of the sender or
the recipient. The method includes identifying interest content from the attachment as
relevant to an interest from the interest information, generating a summarized content
from the attachment, the summarized content being based on the interest content and
containing only a subset of information in the attachment, and modifying the message
to include the summarized content in the message. Other implementations of this
aspect include corresponding systems, apparatus, and computer programs, configured
to perform the actions of the methods, encoded on computer storage devices.

[0008] In various implementations, the attachment or the external content may

not be included in the body of the message, although a link (e.g., reference) to the



WO 2014/163732 PCT/US2014/012646

external content may be included in the body of the message.

[0009] One or more of the implementations of the subject matter described
here may provide one or more of the following advantages. The summarized content
reflects the interests of the recipient. The summarized content may also reflect
common interests of the sender and the recipient.

[0010] The details of one or more implementations are set forth in the
accompanying drawings and the description below. Other features will be apparent

from the description and drawings, and from the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] FIG. 1 illustrates an example system.

[0012] FIG. 2 is an example user interface.

[0013] FIG. 3 is another example user interface.

[0014] FIG. 4 is a flow chart illustrating an example method of generating

personalized summaries for content.

[0015] FIG. 5 is an example of a generic computer device that may be used
with techniques described here.

[0016] FIG. 6 is an example of a generic computer device that may be used

with techniques described here.

[0017] Like reference symbols in the various drawings indicate like elements.
DETAILED DESCRIPTION
[0018] FIG. 1 illustrates an example system 102. The system 102 can be

implemented on one or more computers that communicate, for example, through a
network. The system receives messages 104 with a reference to external content from
a client device 106 and generates revised messages 108 with summarized content that
includes extracts from the external content. Each message 104 is an electronic
communication such as an e-mail, post, text message, etc. The message 104 can be,
for example, in text form or in other forms, for example, in audio form or in image
form.

[0019] The summarized content may be produced by an automatic process
that reduces a document (e.g., the external content) using a computer program to

create a summary that retains the most important points of the original document.
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Technologies that can make a coherent summary may take into account variables such
as length, writing style, and syntax. Personalization technology described here may
enable dynamic insertion, customization, or suggestion of summarized content in any
format that is relevant to an individual user, for example based on one or more of the
user’s behavior, implied preferences, and based on explicitly given information. The
personalization may include relevant concepts which may be referred to here as
“entities” (an “entity” may be a person, place, thing, or concept). Such entities may be
extracted from documents using concept mining, which may involve aspects of
artificial intelligence, statistics, data mining, and text mining.

[0020] The system 102 and the client device 106 can communicate through a
network, for example, an intranet or the Internet. While the system 102 and the client
device 106 are shown as two separate devices, in some implementations, the system
102 and the client device 106 can be the same device.

[0021] The system 102 includes an indexing engine 110 and a ranking engine
112. The indexing engine 110 maintains an index 114 for use by the system 102. The
indexing engine 110 processes documents and updates index entries in the index 114,
for example, using conventional or other indexing techniques.

[0022] In some implementations, the system 102 may maintain a user interest
data store 120. In the instance where a user consents to the use of such data, the user
interest data store 120 may include one or more entities, websites, text, search queries,
demographic data, or other user interest information that may be used by system 102.
In some implementations, the user interest data store 120 may classify search queries
by user, by frequency, by location, and by date or time, where the user consents to the
use of such data. In some implementations, the user interest data store 120 may be
included as part of index 114.

[0023] A user interest engine 130 may analyze message 104 to determine if
one or more terms from the message are associated with a recipient’s interest, using
user interest data store 120, for example, and in the cases where the users consent to
the use of such data. The user interest engine 130 may use the user interest data store
120 to identify interests in the message using techniques described herein, for
example as discussed in more detail below with respect to FIGs. 2-4. In some
implementations, user interest engine 130 may analyze a message to locate one or

more terms from the message 104 in common with an interest of a recipient of the
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message 104. A summary engine 140 may use the results of that analysis to generate a
summarized content for a referenced external content (e.g., an attachment or a link)
referenced by or associated with the message.

[0024] The ranking engine 112 (e.g., the summary engine 140) may use the
index 114 to identify information, such as portions of documents or quick-links to
parts of the document related to the message 104, for example, using conventional or
other information retrieval techniques. The ranking engine 112 calculates scores for
the entities in the documents, for example, using one or more ranking signals. Each
signal provides information about the document itself or the relationship between the
document and the message. One example signal is a measure of the overall quality of
the document. Another example signal is a measure of the number of times the terms
of the message occur in the document or in a portion of the document. Other signals
can also be used. The ranking engine 112 ranks the responsive documents or portions
of documents using the scores.

[0025] Although user interest engine 130 and summary engine 140 are
depicted as part of ranking engine 112, in various implementations, user interest
engine 130 or summary engine 140 may be included as part of indexing engine 110,
or as a separate, single engine within system 102.

[0026] As an example, a sender of a message 104 might include the subject of
the message 104 as “beach vacations™ and attached external content (e.g., a document
about Florida) to the message 104, without any detailed explanation of the document.
The recipient may not want to review or scroll through the entire document to find
relevant information, especially if the document is long. The summary engine 140
may therefore provide a summarized content for the document that refers to a “Florida
beach vacation package for $1000” to be included as part of the message 104 (e.g., as
message 108). The summarized content may be an extract of text from the document.
Other examples of summaries generated by the system 102 are described in more
detail below with respect to FIGs. 2-6.

[0027] FIG. 2 is an example user interface. As shown in FIG. 2, a system such
as system 102 may present a user interface 200 including a message 202. In this
example, the message 202 is an e-mail message. In various implementations,
however, the message could be a social media post, a text message, or other electronic

communication. The message 202 includes a recipient name 204, a title 206, a
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greeting 207, text 208, a link 210, and an attachment 220. In the example shown in
FIG. 2, a sender is drafting an e-mail to a recipient 204 “Bob Jones” with the title 206
“Nuclear Physics Article You Might Like”. The greeting 207 “Hi Bob,” and text 208
of the message may be entered and edited by the sender in any e-mail application,
web-based email program, etc. The sender includes a link 210 to external content (a
website entitled “Popular science Futurist Mitchio Kaku theories about
technology....”) and an attachment 220 “Physics-Article.pdf”.

[0028] In the instance where a user consents to the use of such data, the
system 102 generates personalized summaries of each of the external contents—i.e.,
of the website from the link 210 and of the content of attachment 220. The
personalized summaries include summarized content 212 and summarized content
222. The system may gather entities from the context of the message 202, and use the
entities to emphasis content in the summarized content 212 or the summarized content
222. For example, in the message 202 the title 206 includes “Nuclear Physics”. The
system may use the entity “nuclear physics”, which was gathered from the context, to
emphasize content related to nuclear physics in the summarized content 212.

[0029] In some implementations, in the instance where a user consents to the
use of such data, the system 102 generates the personalized summaries automatically
as the sender types the message 202. In various implementations, the system creates
the summarized content 212 and summarized content 222 after a sender requests such
summary generation. Alternatively or additionally, in cases where users consent, the
system generates the summaries after the sender hits the “send” button 230. In such an
implementation, the sender may not view the summarized content 212 and
summarized content 222 before sending the message 202, but the recipient would see
the summaries in the e-mail message 202 upon receiving the message 202. In various
implementations, the sender may view the message 202 with the summarized content
212 and summarized content 222 in a sent message folder of an e-mail application
after the e-mail is sent.

[0030] As shown in message 202, summarized content can take various forms.
For example summarized content 222 is shown in a pop-up style window which may
appear if a user hovers a cursor over attachment 220, or may appear as text within
message 202. Summarized content 212 appears as text below link 210.

[0031] In some implementations, the sender may review and customize the
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summarized content (e.g., change or add to) or remove the summarized content 212
and summarized content 222 before sending the message 202 (e.g., before hitting the
send button 230.) For example, a sender may wish to customize the text even more
specifically for the recipient by adding to the text or by removing some of the
summarized content. In some implementations, a user may select a graphical user
interface element 250 to opt for a longer summarized content 212 than a default
length, which may be set for example as one sentence. In some implementations, a
user may opt to have the system automatically convert the summarized content 212 to
another language, for example by selecting a graphical user interface element 260.

[0032] In some implementations, the system may determine a scoring for
some or all of the external content, and use the scoring in generating the summarized
content 222. The scoring may be based on, for example, a political score, a
technicality, or a spam score. For example, the system may determine that link 210 is
related to a webpage whose domain is associated with some spam, and will assign a
spam score to the link 210. As a result, the system may include a spam score 240 or
other warning in association with the summarized content 212 or elsewhere in the
message 202. As another example, the system may determine that a link is related
with an acclaimed scientific publication, and may reflect that in association with the
summarized content 212.

[0033] In some implementations, the system may adapt the summarized
content to a vocabulary or style of the sender, with the consent of the users. In some
implementations, the system may generate the language of the summarized content
based on an age or skill level of the sender or recipient, with the consent of the users.
For example, the summarized content 212 may be personalized differently based on
native language or reading level.

[0034] In some implementations, a topicality score may change the
summarized content. For example, the system may use entities that have a high
topicality in news sources to increase those entities in value in summary generation.
As an example, the system may determine that an entity in the external content (e.g.,
in link 210 or attachment 220) is related to a topical news story. For example, the
system may determine that “nuclear physics” was an entity that appeared in many
news stories (e.g., that day, or within the past week of message 202 being created),

and may increase the entity “nuclear physics” when it generates summarized content.
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The system may boost terms (e.g., score terms higher when selecting what terms to
include in a summary) if those terms are associated with the entity “nuclear physics”
when the system generates summarized content 212 and summarized content 222,
Alternatively or additionally, the system may emphasize terms (e.g., provide in bold,
colored, underlined, or italicized formats) if those terms are associated with the entity
“nuclear physics” when the system provides the summarized content 212 and the
summarized content 222. In some implementations, the system may attempt to present
summarized content in the same order as the content is presented in the external
content.

[0035] In some implementations, in instances where the users have consented
to the use of such data, the system may access user interest models of interests of the
sender and recipient from various sources, such as e-mail, social network groups,
search history, education, age, gender, or other sources. The system may model
interests of users using, for example, an entity-vector. Such models may be generated
offline, for example, once a day, or once a week, etc. The system may determine
common interests of multiple users, for example based on user interest models of both
a sender and a recipient of message 202. Information in an individual user model is
protected such that other users cannot determine its contents.

[0036] In some implementations, the system may use a function of the entity-
vectors from two user interest models to determine common interests of two people,
e.g., a function that depends on multiplying the two entity-vectors. Such
multiplication may be done for example when message 202 is created or drafted, or
when the message 202 is sent to a recipient. In some implementations, for example
with group messages, the system may normalize an entity-vector for a group of users.
It will be understood that there may, in some cases, be multiple senders and recipients
of messages, for example in a chat discussion or social media forum. The system may
gather entities from the entity-vectors and the system may use those entities to
emphasis content in the summarized content of a message (such as the summarized
content 212 shown in FIG. 2). In such a way, the system may generate summarized
content that is of personal interest to the recipient.

[0037] It will be understood that the message 202 is an example only, and in
various implementations, the message 202 may include other elements, such as a

sender, other recipients, an image, other attachments or links, a date, a time, other



WO 2014/163732 PCT/US2014/012646

metadata, etc.

[0038] FIG. 3 is an example user interface. As shown in FIG. 3, a system such
as system 102 may present a user interface 300 including a message 302. In this
example, the message 302 is an e-mail message.

[0039] The message 302 includes a recipient name 304, a title 306, a greeting
307, text 308, and a link 310. In the example shown in FIG. 3, a sender is drafting an
e-mail to a recipient 304 “Jennifer” with the title 306 “Malaria Article”. The greeting
307 “Dear Jennifer,” and text 308 of the message may be entered and edited by the
sender in any e-mail application, web-based email program, etc. The sender includes a
link 310 to external content, which in this example is a website with the title “The
National Department of Health of Southern Africa”. The recipient may be unaware of
what the link 310 references or what the sender wants the recipient to look at in the
link, and the recipient may have to access the external content and then scroll through
irrelevant content before finding relevant information.

[0040] In the instance where the users consent to the use of such data, the
system may include one or more personalized summaries of the content, with quick-
links (e.g., a modified version of a hyperlink) that bring the reader directly to a
relevant place in the content. The system may gather entities from the context of the
message 302 (e.g., title 306, greeting 307, text 308, or other information associated
with the message 302) and emphasize the gathered entities in the generation of
summarized content. In various implementations, for example as shown in FIG. 3, the
system may generate multiple summaries and multiple quick links. For example, as
shown in FIG. 3, the system may gather the entity “malaria” and use the entity to
generate summarized content 312 “Eliminating Malaria May be Possible through
effective vaccination yet to be developed” with quick link 314 “The National

Department of Health of Southern Africa#Vaccines”. As another example, the system

may gather the entity “medications” and use the entity to generate a summarized
content 320 “Several medications are available to prevent malaria in travelers to
malaria-endemic countries” and an associated quick link 322 “The National

Department of Health of Southern Africa#Medications.” In some implementations,

the sender may edit the summaries and the quick link 314 or quick link 322, or add
other summaries or quick links to the message 302.

[0041] FIG. 4 a flow chart illustrating an example method of generating
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personalized summaries for content. For convenience, the steps of the flow chart are
described with reference to a system that performs the steps. The system can be, for
example, system 102 described above with reference to FIG.1, component 112
described above with reference to FIG. 1, or other systems.

[0042] In the example of FIG. 4, the system detects a message from a sender
to a recipient, the message including a reference to externals content (402). For
example, the message may be one of message 202 shown in FIG. 2 or message 302
shown in FIG. 3. The reference to external content may be a link 210 (which refers to
an web page) or an attachment 220 as shown in FIG. 2, for example. The system
accesses a user interest model comprising information about interests of the sender or
the recipient (404). In instances where a user consents to the use of such data, the
interests may be stored in the user interest data store 120 as shown in FIG. 1, in the
index 114, or in one or more other data stores accessible by the system. Interests may
include, for example, entities, such as geographic locations associated with the user,
terms from prior search queries of the user, demographic data, social media data (such
as recent purchases or self-supplied interests of close friends), and other information,
in cases where a user consents to the use of such data.

[0043] The system (e.g., user interest engine 130 shown in FIG. 1) identifies
interest content from the external content as relevant to an interest from the interest
information (406). The interest content may include entities from an entity-vector
associated with the user, for example, as described above with respect to FIG. 2. The
system generates a summarized content from the external content (408). The
summarized content may be based on the interest content and containing only a subset
of information in the external content. The system modifies the message to include the
summarized content in the message (410) for example as shown in FIG. 2 and FIG. 3.

[0044] In some implementations, entities or interests that are identified in the
external content are analyzed (e.g., using user interest engine 130) to determine
whether the entities or interests relate to user-identified interests. The system may
identify entities using, for example, a data graph such as a knowledge graph or other
technology. In some implementations, the system may utilize a map or a graph to
identify entities on a webpage that may interest a particular user. For example, any
entity name in a header can be identified using a knowledge graph or similar data. A

header of a webpage may partially or fully match an entity name and may match

10
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multiple entities. In various implementations, headers can be ranked by how well they
match the entities, and how many of the entities are matched that are related to a
user’s interests.

[0045] In some implementations, the system scores potential summarized
content (e.g., in steps 408 by weighting the amount of overlap via either the
message’s context (e.g., text, subject, greeting) or the sender or recipient’s interests.
In some implementations, the system scores potential summarized content based on
topicality or other factors.

[0046] FIG. 5 shows an example of a generic computer device 500, which
may be system 102 of FIG. 1, and which may be used with the techniques described
here. Computing device 500 is intended to represent various example forms of
computing devices, such as laptops, desktops, workstations, personal digital
assistants, cellular telephones, smart phones, tablets, servers, and other computing
devices, including wearable devices. The components shown here, their connections
and relationships, and their functions, are meant to be examples only, and are not
meant to limit implementations described or claimed in this document.

[0047] Computing device 500 includes a processor 502, a memory 504, a
storage device 506, and expansion ports 510 connected via an interface 508. In some
implementations, computing device 500 may include transceiver 546, communication
interface 544, and a GPS (Global Positioning System) receiver module 548, among
other components, connected via interface 508. Device 500 may communicate
wirelessly through communication interface 544, which may include digital signal
processing circuitry where necessary. Each of the components 502, 504, 506, 508,
510, 540, 544, 546, and 548 may be mounted on a common motherboard or in other
manners as appropriate.

[0048] The processor 502 can process instructions for execution within the
computing device 500, including instructions stored in the memory 504 or on the
storage device 506 to display graphical information for a GUI on an external
input/output device, such as display 516. Display 516 may be a monitor or a flat
touchscreen display. In some implementations, multiple processors or multiple buses
may be used, as appropriate, along with multiple memories and types of memory.

Also, multiple computing devices 500 may be connected, with each device providing

11
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portions of the necessary operations (e.g., as a server bank, a group of blade servers,
or a multi-processor system).

[0049] The memory 504 stores information within the computing device 500.
In one implementation, the memory 504 is a volatile memory unit or units. In another
implementation, the memory 504 is a non-volatile memory unit or units. The memory
504 may also be another form of computer-readable medium, such as a magnetic or
optical disk. In some implementations, the memory 504 may include expansion
memory provided through an expansion interface.

[0050] The storage device 506 is capable of providing mass storage for the
computing device 500. In one implementation, the storage device 506 may be or
contain a computer-readable medium, such as a hard disk device, an optical disk
device, or a tape device, a flash memory or other similar solid state memory device, or
an array of devices, including devices in a storage area network or other
configurations. A computer program product can be tangibly embodied in such a
computer-readable medium. The computer program product may also contain
instructions that, when executed, perform one or more methods, such as those
described above. The computer- or machine-readable medium is a storage device such
as the memory 504, the storage device 506, or memory on processor 502.

[0051] The interface 508 may be a high speed controller that manages
bandwidth-intensive operations for the computing device 500 or a low speed
controller that manages lower bandwidth-intensive operations, or a combination of
such controllers. An external interface 540 may be provided so as to enable near area
communication of device 500 with other devices. In some implementations, controller
508 may be coupled to storage device 506 and expansion port 514. The expansion
port, which may include various communication ports (e.g., USB, Bluetooth,
Ethernet, wireless Ethernet) may be coupled to one or more input/output devices, such
as a keyboard, a pointing device, a scanner, or a networking device such as a switch or
router, e.g., through a network adapter.

[0052] The computing device 500 may be implemented in a number of
different forms, as shown in the figure. For example, it may be implemented as a
standard server 530, or multiple times in a group of such servers. It may also be
implemented as part of a rack server system. In addition, it may be implemented in a

personal computer such as a laptop computer 522, or smart phone 536. An entire
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system may be made up of multiple computing devices 500 communicating with each
other. Other configurations are possible.

[0053] FIG. 6 shows an example of a generic computer device 600, which
may be system 102 of FIG. 1, and which may be used with the techniques described
here. Computing device 600 is intended to represent various example forms of large-
scale data processing devices, such as servers, blade servers, datacenters, mainframes,
and other large-scale computing devices. Computing device 600 may be a distributed
system having multiple processors, possibly including network attached storage nodes
that are interconnected by one or more communication networks. The components
shown here, their connections and relationships, and their functions, are meant to be
exemplary only, and are not meant to limit implementations described or claimed in
this document.

[0054] Distributed computing system 600 may include any number of
computing devices 680. Computing devices 680 may include a server or rack servers,
mainframes, etc. communicating over a local or wide-area network, dedicated optical
links, modems, bridges, routers, switches, wired or wireless networks, etc.

[0055] In some implementations, each computing device may include multiple
racks. For example, computing device 680a includes multiple racks 658a — 658n.
Each rack may include one or more processors, such as processors 652a-552n and
662a-562n. The processors may include data processors, network attached storage
devices, and other computer controlled devices. In some implementations, one
processor may operate as a master processor and control the scheduling and data
distribution tasks. Processors may be interconnected through one or more rack
switches 658, and one or more racks may be connected through switch 678. Switch
678 may handle communications between multiple connected computing devices 600.

[0056] Each rack may include memory, such as memory 654 and memory
664, and storage, such as 656 and 666. Storage 656 and 666 may provide mass storage
and may include volatile or non-volatile storage, such as network-attacked disks,
floppy disks, hard disks, optical disks, tapes, flash memory or other similar solid state
memory devices, or an array of devices, including devices in a storage area network
or other configurations. Storage 656 or 666 may be shared between multiple
processors, multiple racks, or multiple computing devices and may include a

computer-readable medium storing instructions executable by one or more of the
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processors. Memory 654 and 664 may include, ¢.g., volatile memory unit or units, a
non-volatile memory unit or units, or other forms of computer-readable media, such
as a magnetic or optical disks, flash memory, cache, Random Access Memory (RAM),
Read Only Memory (ROM), and combinations thereof. Memory, such as memory 654
may also be shared between processors 652a-552n. Data structures, such as an index,
may be stored, for example, across storage 656 and memory 654. Computing device
600 may include other components not shown, such as controllers, buses, input/output
devices, communications modules, etc.

[0057] An entire system, such as system 102, may be made up of multiple
computing devices 600 communicating with each other. For example, device 680a
may communicate with devices 680b, 680c, and 680d, and these may collectively be
known as system 102. As another example, system 102 of FIG. 1 may include one or
more computing devices 600 as indexing engine 110, a separate computing device
600 as system 102, and one or more computing devices 600 as index 114.
Furthermore, some of the computing devices may be located geographically close to
each other, and others may be located geographically distant. The layout of system
600 is an example only and the system may take on other layouts or configurations.

[0058] Various implementations can include implementation in one or more
computer programs that are executable or interpretable on a programmable system
including at least one programmable processor, which may be special or general
purpose, coupled to receive data and instructions from, and to transmit data and
instructions to, a storage system, at least one input device, and at least one output
device.

[0059] These computer programs (also known as programs, software, software
applications or code) include machine instructions for a programmable processor, and
can be implemented in a high-level procedural or object-oriented programming
language, or in assembly/machine language. As used herein, the terms “machine-

k13

readable medium” “computer-readable medium” refers to any non-transitory
computer program product, apparatus or device (e.g., magnetic discs, optical disks,
memory (including Read Access Memory), Programmable Logic Devices (PLDs))
used to provide machine instructions or data to a programmable processor.

[0060] The systems and techniques described here can be implemented in a

computing system that includes a back end component, for example, as a data server,
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or that includes a middleware component such as an application server), or that
includes a front end component such as a client computer having a graphical user
interface or a Web browser through which a user can interact with an implementation
of the systems and techniques described here, or any combination of such back end,
middleware, or front end components. The components of the system can be
interconnected by any form or medium of digital data communication such as a
communication network). Examples of communication networks include a local area
network (“LAN”), a wide area network (“WAN”), and the Internet.

[0061] The computing system can include clients and servers. A client and
server are generally remote from each other and typically interact through a
communication network. The relationship of client and server arises by virtue of
computer programs running on the respective computers and having a client-server
relationship to each other.

[0062] A number of implementations have been described. Nevertheless,
various modifications may be made without departing from the spirit and scope of the
disclosure. In addition, the logic flows depicted in the figures do not require the
particular order shown, or sequential order, to achieve desirable results. In addition,
other steps may be provided, or steps may be eliminated, from the described flows,
and other components may be added to, or removed from, the described systems.

Accordingly, other implementations are within the scope of the following claims.
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WHAT IS CLAIMED IS:

L.

A method comprising:

detecting, by a microprocessor of a computing device, a message from
a sender to a recipient, the message including a reference to external content;

accessing a user model comprising interest information about interests
of the sender or the recipient;

identifying interest content from the external content as relevant to an
interest from the interest information;

generating a summarized content from the external content and based
on the interest content and containing only a subset of information in the
external content; and

modifying the message to include the summarized content in the

message.

The method of claim 1, wherein the identified interest content comprises
interests identified as common interests between the sender and the recipient

using the user model of the sender and the recipient.

The method of any of the preceding claims, wherein a relationship between
the sender and the recipient is modeled as an entity-vector, and wherein the

summarized content is generated using the entity-vector.

The method of any of the preceding claims, further comprising:
using a sender user model comprising interest information about
interests of the sender and a recipient user model comprising interest

information about interests of the recipient to model the relationship.

The method of any of the preceding claims, wherein the identifying interest
content comprises:
enabling the sender to edit the summarized content prior to delivering

the message to the recipient.
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6. The method any of the preceding claims, further comprising:
determining a context of the message; and

using the context to emphasize an entity in the summarized content.

7. The method of claim 6, wherein the context includes a greeting, a subject, or

a text in the message.

8. The method of any of the preceding claims further comprising:
determining that an entity in the summarized content relates to a
topical news story from within a predetermined date range of a date of the
message; and

using the determination to boost the entity in the summarized content.

9. The method of any of the preceding claims, further comprising:
generating, based on the summarized content, a link directly to a
portion of the external content; and

providing the link in the message.

10. A system comprising:
at least one processor; and
a memory that stores instructions that, when executed by the at
least one processor, cause the system to perform operations of:

detecting a message from a sender to a recipient, the message
including a reference to external content;

accessing a user model comprising interest information about
interests of the sender or the recipient;

identifying interest content from the external content as relevant
to an interest from the interest information;

generating a summary of the external content, the summary
being based on the interest content and containing only a subset of
information included in the external content; and

modifying the message to include the summary in the message.

17
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11. The system of claim 10, wherein the identified interest content comprises
interests identified as common interests between the sender and the recipient using

the user model of the sender and the recipient.

12.  The system of claim 10 or claim 11, the instructions causing the system
to further perform the operations of:
determining a scoring of the summary; and

presenting the scoring with the summary.

13.  The system of claim 10, claim 11, or claim 12, the instructions causing
the system to further perform the operations of:
determining a context of the message; and

using the context to emphasize an entity in the summary.

14.  The system of claim 10, claim 11, claim 12, or claim 13, the
instructions causing the system to further perform the operations of:
enabling the sender to edit the summary prior to delivering the

message to the recipient.

15. The system of claim 10, claim 11, claim 12, claim 13, or claim 14, the
instructions causing the system to further perform the operations of:
providing an option for the sender to translate the summary into

another language.

16.  The system of claim 10, claim 11, claim 12, claim 14, or claim 15, the
instructions causing the system to further perform the operations of:
generating, based on the summary, a link directly to a portion of the
external content; and

providing the link in the message.
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17

18.

19.

20

. A non-transitory computer readable medium including instructions that

when executed cause a system to:

detect a message from a sender to a recipient, the message including a
reference to external content;

access a user model comprising interest information about interests of
the sender or the recipient;

identify interest content from the external content as relevant to an
interest from the interest information;

generate a summarized content from the external content, the
summarized content containing only a subset of information in the external
content based on the interest content; and

modify the message to include the summarized content in the message.

The non-transitory computer readable medium of claim 17, wherein a
relationship between the sender and the recipient is modeled as an entity-
vector, and wherein the summarized content is generated using the entity-

vector.

The non-transitory computer readable medium of claim 17 or claim 18,
the instructions further including instructions that when executed cause the
system to:

enabling the sender to edit the summarized content prior to delivering

the message to the recipient.

. The non-transitory computer readable medium of claim 17, claim 18, or

claim 19, the instructions further including instructions that when
executed cause the system to:
generate, based on the summarized content, a link directly to a portion
of the external content; and

provide the link in the message.
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