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DESIGNATING AUTOMATED AGENTS AS 
FRIENDS IN SOCIAL NETWORK SERVICE 

[ 0001 ] This application is a continuation patent applica 
tion of application Ser . No . 13 / 162 , 608 , ( attorney docket no . 
332286 . 01 ) filed Jun . 17 , 2011 , entitled “ DESIGNATING 
AUTOMATED AGENTS AS FRIENDS IN A SOCIAL 
NETWORK SERVICE ” , which is now allowed , and which 
is a continuation - in - part of Ser . No . 12 / 756 , 202 , ( attorney 
docket no . 328248 . 01 ) filed on Apr . 8 , 2010 , entitled , 
“ INTEGRATING A SEARCH SERVICE WITH A SOCIAL 
NETWORK RESOURCE ” , which is still pending . The 
aforementioned application ( s ) are incorporated herein by 
reference . 

information need can be expressed by an original message 
( or plural messages ) posted to the social network service . 
10007 ] A user can select from among different automated 
agents which perform different respective functions . For 
example , one type of automated agent performs a question 
answering function . Another type of automated agent per 
forms a social referral service . The Detailed Description sets 
forth additional types of automated agents . 
[ 0008 ] The above approach can be manifested in various 
types of systems , components , methods , computer readable 
media , data structures , articles of manufacture , and so on . 
[ 0009 ] This Summary is provided to introduce a selection 
of concepts in a simplified form ; these concepts are further 
described below in the Detailed Description . This Summary 
is not intended to identify key features or essential features 
of the claimed subject matter , nor is it intended to be used 
to limit the scope of the claimed subject matter . 

BACKGROUND 

[ 0002 ] A user commonly retrieves information from 
online resources using a search engine , such as the BingTM 
search engine provided by Microsoft Corporation of Red 
mond , Wash . In this approach , the user submits a search 
query that includes one or more key terms . The search 
engine responds by identifying and forwarding results that 
match the search query . 
[ 0003 ] A user can also obtain information by interacting 
with one or more human contacts using a social network 
service . Well known examples of such services include 
Facebook , Inc . of Palo Alto , Calif . , MySpace of Beverly 
Hills , Calif . , and LinkedIn of Mountain View , Calif . , etc . In 
this type of service , a user may create a profile and establish 
links to other users who also maintain profiles on the service . 
Yet another popular type of social network service is Twitter 
of San Francisco , California . In this type of service , a user 
can send short messages ( i . e . , “ tweets ” ) to recipients ( i . e . , 
“ followers ” ) who wish to receive these messages . 
[ 0004 ] The above - mentioned types of social network ser 
vices are predominantly used to provide information to 
recipient users who wish to receive it . But users sometimes 
use these services to actively pose questions . For example , 
a user can pose a question in the form of a status message 
in a user page provided by the Facebook service ; or a user 
can send out a “ tweet ” that poses a question using the Twitter 
service . A friend or follower can manually reply to the 
question by posting a response to a status message or 
sending a response “ tweet , ” respectively . 
[ 0005 ] Search engines and social network services have 
respective strengths and weaknesses as tools for answering 
a user ' s questions . In view thereof , some efforts have been 
made to combine features of search engines and social 
network services . Yet there remains room for improvement 
in such hybrid type of systems . 

BRIEF DESCRIPTION OF THE DRAWINGS 
[ 0010 ] FIG . 1 shows an overview of a system that includes 
one or more automated agents , any of which can be selected 
as “ friend ” in a social network service . 
[ 0011 ] FIG . 2 shows one illustrative implementation of the 
system of FIG . 1 . 
[ 0012 ] FIG . 3 shows one illustrative implementation of an 
automated agent module that can be used in the system of 
FIG . 2 . 
[ 0013 ] FIG . 4 shows one illustrative implementation of a 
composite - type automated agent that can be used in the 
system of FIG . 2 . 
[ 0014 ] FIG . 5 shows one illustrative implementation of 
logging functionality that can be used in the system of FIG . 
2 . The logging functionality provides collected information 
that can be used to improve the performance of a search 
engine or any automated agent or some other target func 
tionality . 
[ 0015 ] FIGS . 6 - 11 show examples of the operation of 
different types of automated agents . 
[ 0016 ] FIG . 12 shows an example of the operation of an 
automated agent that interacts with a type of social network 
service that involves the sending and receiving of short 
messages . 
[ 0017 ] FIG . 13 shows an example of the generation of a 
direct message that may prompt an automated agent to send , 
in response , a private reply message . 
[ 0018 ] FIG . 14 shows an example of the operation of an 
automated agent that responds , at least in part , to a reply 
message authored by a human contact . 
[ 00191 FIG . 15 shows an example of a message that an 
automated agent directly sends to a human contact . 
[ 0020 ] FIG . 16 is a flowchart that shows , respectively , 
procedures for receiving indications that a user has added 
and removed an automated agent as a friend . 
[ 0021 ] FIG . 17 is a flowchart that shows , respectively , 
procedures for receiving indications that a user has added 
and removed an automated agent as a friend . 
[ 0022 ] FIG . 18 is a flowchart that shows an overview of 
one manner of operation of the automated agent . 
[ 0023 ] FIG . 19 is a flowchart that shows one manner by 
which an automated agent can decide whether to respond to 
a message . 
[ 0024 ] FIG . 20 is a flowchart that shows one manner by 
which an automated agent can generate a response to a 
message . 

SUMMARY 
[ 0006 ] A system is described in which a user can add one 
or more automated agents as “ friends ” in a social network 
service , e . g . , by designating those agents as contacts as if 
they were human friends . In operation , an automated agent 
observes an indication of an information need expressed via 
the social network service ; determines whether it is appro 
priate to reply to the information need ; generates a reply 
message to the information need ( if it is deemed appropriate 
to reply to the information need ) ; and sends the reply to a 
target destination , such as a social network page associated 
with the user , at the appropriate time . In one example , the 
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[ 0025 ) FIG . 21 is a flowchart that shows one manner of 
operation of an automated agent that performs a question 
answering function . 
[ 0026 ] FIG . 22 is a flowchart that shows one manner of 
operation of an automated agent that performs a social 
referral function . 
100271 . FIG . 23 is a flowchart that shows one manner of 
operation of logging functionality . 
[ 0028 ] FIG . 24 shows illustrative computing functionality 
that can be used to implement any aspect of the features 
shown in the foregoing drawings . 
[ 0029 ] The same numbers are used throughout the disclo 
sure and figures to reference like components and features . 
Series 100 numbers refer to features originally found in FIG . 
1 , series 200 numbers refer to features originally found in 
FIG . 2 , series 300 numbers refer to features originally found 
in FIG . 3 , and so on . 

DETAILED DESCRIPTION 
[ 0030 ] This disclosure is organized as follows . Section A 
describes an illustrative system that enables users to add 
automated agents as " friends ” in one or more social network 
services . Section B describes illustrative methods which 
explain the operation of the system of Section A . Section C 
describes illustrative computing functionality that can be 
used to implement any aspect of the features described in 
Sections A and B . 
[ 0031 ] As a preliminary matter , some of the figures 
describe concepts in the context of one or more structural 
components , variously referred to as functionality , modules , 
features , elements , etc . The various components shown in 
the figures can be implemented in any manner by any 
physical and tangible mechanisms ( for instance , by soft 
ware , hardware , firmware , etc . , and / or any combination 
thereof ) . In one case , the illustrated separation of various 
components in the figures into distinct units may reflect the 
use of corresponding distinct physical and tangible compo 
nents in an actual implementation . Alternatively , or in addi 
tion , any single component illustrated in the figures may be 
implemented by plural actual physical components . Alter 
natively , or in addition , the depiction of any two or more 
separate components in the figures may reflect different 
functions performed by a single actual physical component . 
FIG . 24 , to be discussed in turn , provides additional details 
regarding one illustrative physical implementation of the 
functions shown in the figures . 
[ 0032 ] Other figures describe the concepts in flowchart 
form . In this form , certain operations are described as 
constituting distinct blocks performed in a certain order . 
Such implementations are illustrative and non - limiting . Cer 
tain blocks described herein can be grouped together and 
performed in a single operation , certain blocks can be 
broken apart into plural component blocks , and certain 
blocks can be performed in an order that differs from that 
which is illustrated herein ( including a parallel manner of 
performing the blocks ) . The blocks shown in the flowcharts 
can be implemented in any manner by any physical and 
tangible mechanisms ( for instance , by software , hardware , 
firmware , etc . , and / or any combination thereof ) . 
[ 0033 ] As to terminology , the phrase " configured to ” 
encompasses any way that any kind of physical and tangible 
functionality can be constructed to perform an identified 
operation . The functionality can be configured to perform an 

operation using , for instance , software , hardware , firmware , 
etc . , and / or any combination thereof . 
[ 0034 ] The term “ logic ” encompasses any physical and 
tangible functionality for performing a task . For instance , 
each operation illustrated in the flowcharts corresponds to a 
logic component for performing that operation . An operation 
can be performed using , for instance , software , hardware , 
firmware , etc . , and / or any combination thereof . When imple 
mented by a computing system , a logic component repre 
sents an electrical component that is a physical part of the 
computing system , however implemented . 
[ 0035 ] The following explanation may identify one or 
more features as “ optional . ” This type of statement is not to 
be interpreted as an exhaustive indication of features that 
may be considered optional ; that is , other features can be 
considered as optional , although not expressly identified in 
the text . Similarly , the explanation may indicate that one or 
more features can be implemented in the plural ( that is , by 
providing more than one of the features ) . This statement is 
not be interpreted as an exhaustive indication of features that 
can be duplicated . Finally , the terms “ exemplary ” or “ illus 
trative ” refer to one implementation among potentially many 
implementations . 
[ 0036 ] A . Illustrative Systems 
[ 0037 ] FIG . 1 shows an overview of an illustrative system 
100 that includes at least one social network module 102 . 
The social network module 102 implements a social network 
service . The social network service allows any user to 
interact with a group of human social contacts 104 ( referred 
to for brevity below as “ human contacts ” or simply 
“ friends ” ) . The human contacts can have any relationship to 
the user . In one method of interaction , a user may post a 
message using the social network service . The human con 
tacts may then visit the user ' s page ( s ) ( and / or any other page 
or forum or mechanism by which the message is accessible ) 
to read the message and optionally respond to the message . 
In another method of interaction , a user may use the social 
network service to generate and distribute a short message to 
his or her human contacts . 
[ 0038 ] The types of social network interaction mentioned 
above are representative , not exhaustive . Alternative types 
of social network services accommodate interaction via 
blogs , Email messaging , instant messaging , real - time voice 
communication ( e . g . , voice - over - IP ) , etc . In each case , the 
social network service includes some mechanism for allow 
ing the user to choose his or her group of human contacts 
104 , followed by some mechanism for allowing the user to 
interact with the human contacts 104 . 
10039 ] The system 100 of FIG . 1 also allows the user to 
choose one or more automated agents 106 as contacts . As 
such , the user ' s complete set of contacts 108 can include 
both the human contacts 104 and automated agents 106 . The 
automated agents pertain to computer - implemented mod 
ules , rather than human agents . But the automated agents 
perform roles and engage in interactions that are otherwise 
analogous to human contacts . For example , in one imple 
mentation , the automated agents can read and respond to the 
messages that the user posts via the social network service 
using the same methods of interaction as a human contact . 
[ 0040 ] More generally , an automated agent addresses an 
information need expressed via the social network module 
102 . In some cases , the information need can be explicitly 
expressed via the social network module 102 . For example , 
a user may explicitly post a message via the social network 
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module 102 which poses a question or otherwise evinces an 
information need . Alternatively , or in addition , an automated 
agent can infer the information need based on other infor 
mation expressed via the social network module . For 
example , the automated agent can also base its response , at 
least in part , on profile information maintained by the social 
network module 102 . However , to facilitate explanation , it 
will henceforth be assumed that posted messages comprise 
the primary vehicle through which users express their infor 
mation need . 
[ 0041 ] The automated agents perform different respective 
functions and may also have different styles ( e . g . , “ person 
alities ” ) . For example , one type of automated agent performs 
a question - answering function . Here , the automated agent 
may perform a search or other form of information retrieval 
on the basis of information extracted from a message posted 
by a user via a social network service . The automated agent 
then provides a reply message which reflects the outcome of 
the question - answering process . Another type of automated 
agent performs a social referral function . Here , the auto 
mated agent identifies one or more human contacts that may 
be able to assist the user with an issue identified in the user ' s 
message . The following description sets forth additional 
details regarding these types of automated agents , among 
other types . 
[ 0042 ] As a general note , the following explanation some 
times specifically calls out functions performed by human 
contacts and / or functions directed to human contacts , etc . 
Although not always explicitly stated , any such reference to 
a human contact is to be interpreted as also encompassing an 
automated agent . For example , as will be explained below , 
an automated agent can generate a reply message that , in 
turn , is in response to another reply message that has been 
authored by a human contact . But an automated agent can 
also generate a response to a reply message that has been 
generated by another automated agent . This means that one 
automated agent can effectively " converse " with another 
automated agent ; one or more human users are the benefi 
ciaries of the information imparted by this exchange 
between the automated agents . 
[ 0043 ] Advancing to FIG . 2 , this figure shows one way to 
implement the system 100 of FIG . 1 . The system 100 shown 
in FIG . 2 includes one or more social network modules 202 , 
each for implementing a social network service of any type . 
The social network modules 202 will be described in the 
context of a representative social network module 204 , 
although different social network modules 202 can also vary 
from each other in any manner 
[ 0044 ] The social network module 204 can be imple 
mented using any type of computing functionality , such as 
one or more computer servers , one or more data stores , 
routing functionality , and so forth . The computing function 
ality of the social network module 204 can be implemented 
at a single site or may be distributed over plural sites . 
[ 0045 ] The system 100 also includes one or more auto 
mated agent modules 206 for performing any respective 
functions . In one case , the agent modules 206 ( or some of 
the agent modules 206 ) are implemented by a single encom 
passing system . That system may allow the agent modules 
206 to utilize shared system resources . In another case , at 
least some of the agent modules 206 can be implemented by 
separate respective systems . In the following , the agent 
modules 206 will be described in the context of a represen 

tative agent module 208 , although different agent modules 
206 can also vary from each other in any manner 
[ 0046 ] The representative agent module 208 may interact 
with one or more agent resources 210 , referred to in the 
singular below for brevity . The agent resource 210 refers to 
any functionality that enables the agent module 208 to 
provide its service . For example , as mentioned above , some 
types of agent modules perform a question - answering func 
tion in response to messages posted to a social network 
service and / or other expressions of information need . In this 
illustrative context , the agent resource 210 represents a 
question - answering engine of any kind . As used herein , the 
terms " question - answering function ” and “ question - answer 
ing engine ” have broad connotation . A question - answering 
function generally refers to any mechanism for retrieving or 
otherwise providing information which may answer a ques 
tion . In one case , for example , a question - answering engine 
refers to a search engine which generates search responses 
using a ranking algorithm and a search index . In another 
case , a question - answering engine refers to a database 
lookup mechanism . In another case , a question - answering 
engine refers to a mechanism for analyzing the user ' s 
question and providing a natural language response to the 
user ' s question , and so on . Likewise , the question - answering 
engine can provide different types of responses . In one case , 
the question - answering engine conveys a source ( or sources ) 
which provide general information which may be pertinent 
to the user ' s question , e . g . , by identifying one or more 
websites that may contain information that answers the 
user ' s question . Alternatively , or in addition , the question 
answering engine can provide a factual - based response that 
attempts to directly answer the user ' s question . Alterna 
tively , or in addition , the question - answering engine can 
offer opinion - related content in response to a user ' s ques 
tion . 
[ 0047 ] In those cases , in which the automated agent per 
forms a search , the automated agent can provide search 
results in a dynamic manner ( for example , in one case , 
taking , a few seconds at most ) . In another case , the auto 
mated agent can provide search results in potentially delayed 
fashion . The automated agent may opt for this latter 
approach to provide sufficient time to investigate the user ' s 
query through any mechanism or combination of mecha 
nisms ( e . g . , through computation of any kind , by consulting 
one or more human participants , etc . ) . The automated agent 
forwards a response to the user when it has collected 
sufficient information to answer the user ' s query ; or the 
automated agent can provide multiple staggered responses to 
the user as it receives relevant information . 
[ 0048 ] . In some cases , the agent resource 210 can be 
considered as an integral part of the agent module 208 . In 
other cases , the agent resource 210 and the agent module 
208 can be considered as separate functionalities , adminis 
tered by the same entity or different respective entities . In 
one case , the agent module 208 can interact with the agent 
resource 210 via an interface ( e . g . , an application program 
ming interface ) provided by the agent resource 210 . 
[ 0049 ] The agent module 208 can be implemented using 
any type of computing functionality , such as one or more 
computer servers , one or more data stores , routing function 
ality , and so forth . The computing functionality of the agent 
module 208 can be implemented at a single site or may be 
distributed over plural sites . In one case , the agent module 
208 is administered by the same entity that administers the 
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social network module 204 . In another case , the agent 
module 208 and the social network module 204 are admin - 
istered by different respective entities . 
[ 0050 ] The system 100 also includes a set of user devices 
212 . The user devices 212 will be described in the context 
of a representative user device 214 , although different user 
devices 212 can also vary from each other in any manner 
The user device 214 may represent any type of computing 
functionality , such as a personal computer , a computer 
workstation , a game console device , a set - top box device , a 
mobile telephone , a book - reader device , a personal digital 
assistant device , etc . In one case , the user device 214 may 
include browser functionality ( not shown ) that allows a user 
to interact with the social network module 204 ( and , indi 
rectly , with the agent module 208 ) . 
[ 0051 ] A network 216 connects the various components 
illustrated in FIG . 2 together . The network 216 can be 
implemented in any manner , e . g . , by a local area network , a 
wide area network ( e . g . , the Internet ) , etc . , or any combi 
nation thereof . The network 216 can include any combina 
tion of hardwired links , wireless links , routers , gateway 
functionality , name servers , etc . , governed by any protocol 
or combination of protocols . 
[ 0052 ] Now referring to the social network module 204 in 
greater detail , this module can include a core service module 
218 for implementing various functions of the social net 
work module 204 . For example , the core service module 218 
can manage user data associated with a plurality of users 
who maintain accounts with the social network module 204 . 
Part of the user data for a particular user may comprise 
profile information . The profile information describes the 
characteristics of the user at any level of granularity . The 
profile information may also identify the contacts of the user , 
and / or provide profile information of those contacts . The 
user data may also include messages that the user has sent 
and received via the social network module 204 . A data store 
220 can store the user data . 
[ 0053 ] The core service module 218 may also provide one 
or more user interface pages that present user data for each 
user . For each user , these pages can be accessed by the user 
and any authorized contacts of the user . Such pages are 
referred to generically herein as user pages . The core service 
module 218 can allow a user to interact with his or her user 
page ( s ) by updating profile information , viewing existing 
messages , creating new messages , and so on . In some types 
of social network services , a user may also add messages to 
other users ' personal pages . In some types of social network 
services , a user may also send and receive direct messages 
to / from other users . 
[ 0054 ] The core service module 218 may also include a 
contact adding / removing module . As the name suggests , the 
contact adding / removing module 222 allows a user to add 
and remove human contacts to his or her list of friends . For 
example , in one scenario , a user may perform a search to 
identify a user page associated with a particular user . The 
user may then activate an appropriate command to add that 
user as a new human contact of the user . 
[ 0055 ] In one situation , the social network module 204 
does not distinguish between human contacts and automated 
agents . In this case , the core service module 218 can add and 
remove automated agents in the same manner that it adds 
and removes human contacts ( e . g . , using the adding / remov 
ing module 222 ) . In another implementation , the social 
network module 204 can use a dedicated protocol and / or 

functionality to add and remove automated agents to a list of 
contacts . Additional information regarding one such proto 
col will be described below in the context of the explanation 
of FIG . 3 . 
[ 0056 ] The social network module 204 may use at least 
one optional agent application module 224 . The agent appli 
cation module 204 can perform various functions that enable 
the social network module 204 to work in conjunction with 
the agent module 208 . In some implementations , the system 
100 adds the agent application module 204 to a user ' s 
account when the user opts to interact with one or more 
agent modules . The types of functions performed by the 
agent application module 204 are environment - specific , 
depending on the architecture and protocols used by a 
particular social network module . 
[ 0057 ] The social network module 208 can also include 
one or more interface module ( s ) 226 ( e . g . , one or more 
application programming interfaces ) . The interface module 
( s ) 226 provides an interface by which the agent module 208 
can receive messages from the social network module 208 
and post reply messages to the social network modules 208 . 
[ 0058 ] As a final general point , the allocation of functions 
shown in FIG . 2 can be modified in any manner For 
example , certain functions attributed to the social network 
module 204 can be performed by the agent module 208 , and 
vice versa . Alternatively , or in addition , certain functions 
described above as being performed by the social network 
module 204 or the agent module 208 can instead be per 
formed in a local manner by the user device 214 , in whole 
or in part . 
[ 0059 ] FIG . 3 shows additional details regarding one 
possible construction of the representative agent module 208 
shown in FIG . 2 . By way of overview , in one implementa 
tion , the agent module 208 receives and responds to at least 
one message posted by a user via the social network module 
204 , that message being a representative expression of 
information need . That message is referred to as an original 
message herein to indicate that it is a source message that 
provokes a response from the automated agent ( and possibly 
from one or more human contacts ) . In most of the examples 
presented herein , the original message corresponds to an 
initial message in a thread that poses a question . But the 
original message need not pose a question . Further , in other 
cases , the original message may correspond to a reply 
message posted by any user in response to some earlier 
message or messages . In other words , the original message 
need not occur at the start of a conversation thread . In that 
case , the automated agent responds to the reply message . At 
any time , an automated agent may also respond to two or 
more messages , such as an initial message from a user that 
poses an initial query together with a reply message from 
one of the user ' s human contacts . To facilitate explanation , 
however , FIG . 3 will be explained in the representative 
context of receiving and responding to a single original 
message that poses a question . 
[ 0060 ] Beginning at the top of the figure , a registration 
module 302 can provide various services that allow a user to 
register the agent module 208 as a “ friend ” in the social 
network service implemented by the social network module 
204 . More specifically , in one case , each agent module 208 
can implement its own registration module 302 . In another 
case , plural agent modules 206 can rely on a shared regis 
tration module 302 to perform the registration task . In 
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another case , some other functionality ( such as the social 
network module 204 ) can implement the registration module 
302 . 
[ 0061 ] The registration module 302 can adopt various 
different registration procedures , depending , in part , on the 
protocols and architectures used by the different social 
network modules 202 . In one procedure , a user may visit a 
website provided by the registration module 302 . There , the 
registration module 302 can invite the user to select one or 
more social network modules to which he or she wishes to 
add agent modules as friends . The registration module 302 
can then present the user with a menu that identifies the 
different types of agent modules that can be added as friends . 
The user selects one or more agent modules from this menu . 
[ 0062 ] In some cases , the above actions are sufficient to 
add a designated agent module as a friend to the designated 
social network modules . In other cases , the user may be 
asked to perform additional operations . For example , con 
sider the case in which the user wishes to add the agent 
module 208 to a social network service implemented by the 
social network module 204 . The user may be asked to visit 
a profile page associated with the agent module 208 , as 
provided by the social network module 204 . There , the user 
may designate the agent module 208 as a friend . The social 
network module 204 can then notify the registration module 
302 of the user ' s action ; the registration module 302 
responds by logging into an account associated with the 
agent application module 224 and accepting the user ' s 
request . To repeat , the above - described procedure is repre 
sentative , not limiting ; different environments can use dif 
ferent protocols for adding automated agents as friends . The 
registration module 304 can store registration information in 
a contact store , identifying users who have selected the agent 
module 208 as a contact . 
[ 0063 ] The agent module 208 also includes a message 
receiving module 304 . The message - receiving module 304 
receives ( or otherwise observes or detects ) original mes 
sages that have been posted by users via the social network 
module 204 via the interface module ( s ) 226 , assuming that 
the users have previously added the agent module 208 as a 
contact to their respective contact lists . The message - receiv 
ing module 304 can use any protocol to receive an original 
message . In one case , the social network module 204 can 
push the original message to the message - receiving module 
304 . For example , in one approach , the social network 
module 204 may forward an original message to a list of 
recipients , the agent module 208 being one such recipient . 
Or the social network module 204 can notify the message 
receiving module 304 that a new message has been gener 
ated for a registered user . The message - receiving module 
304 can then access the social network module 204 to 
identify and retrieve the new message . In another scenario , 
the message - receiving module 304 may actively poll the 
social network module 204 to determine whether any new 
original messages have been posted by a registered user . If 
so , the message - receiving module 304 can retrieve the new 
original messages . 
[ 0064 ] An appropriateness - of - reply determination 
( AORD ) module 306 determines whether it is appropriate to 
respond to an original message that has been posted by a 
particular user . The AORD module 306 can consider mul 
tiple factors in making this decision , as specified by a set of 
rules provided in a rules store . For example , the AORD 

module 306 can draw from any one of the following 
non - exhaustive list of factors . 
[ 0065 ] Structure Information . The AORD module 306 can 
examine the structure of the original message to determine 
whether it is appropriate to respond to the original message . 
For example , in one case , the AORD module 306 is con 
figured to respond to original messages that end in a question 
mark . The AORD module 306 can also use any type of 
natural language processing tool ( s ) to determine whether the 
user ' s original message contains a solicitation for help , 
either directly or indirectly ( even though the original mes 
sage may not end in a question mark ) . For example , an 
original message that contains the phrases , “ I am trying to , " 
or “ I need , ” or “ I would like to , " etc . may be soliciting help 
from others . In other cases , the automated agent module 208 
can respond to original messages that raise certain topics , 
but do not otherwise expressly present questions . 
[ 0066 ] Content Information . The AORD module 306 can 
examine the content of the original message to determine 
whether it is appropriate to respond to the original message . 
For example , certain agent modules may be configured to 
address certain respective topics . In this case , the AORD 
module 306 can mine the original message that has been 
received to determine whether it includes keywords that 
pertain to its designated topic or topics . The determination of 
content information can also ( or alternatively ) be performed 
by a reply generation module 308 , to be described below . 
[ 0067 ] Configuration Information . Each user may define 
set - up information which determines the circumstances in 
which the agent module 208 will respond to an original 
message . The set - up information can be defined in any level 
of granularity , with respect to any criteria . The AORD 
module 306 consults this set - up information in determining 
whether or not to respond to an original message . 
[ 0068 ] Prior Responsiveness of the Agent Module . The 
agent module 208 can record frequency information which 
indicates the number of times that it has responded to 
previous messages for a particular user within a defined time 
span , such as an hour , a day , a week , etc . The agent module 
208 can also maintain configurable threshold information 
which determines a preferred maximum rate of response . 
The agent module 208 can then consult the frequency 
information and threshold information to determine whether 
it is appropriate to respond to an individual original message 
under consideration , e . g . , based on whether or not such a 
response will exceed the prescribed threshold information 
within the given time span . 
[ 0069 ] Responsiveness of Human Contacts . The AORD 
module 306 can determine whether one or more human 
contacts have responded to a user ' s original message . This 
influences whether the agent module 208 will itself respond 
to the original message . In one approach , for instance , the 
AORD module 306 will not respond to an original message 
if one or more human contacts ( or any automated agents ) 
have already responded to the message within a predeter 
mined period of time . After that time has expired without a 
response , the AORD module 306 may decide that it is 
appropriate to generate a reply message . But this rule may 
be qualified in different ways . For example , the AORD 
module 306 may decide to respond to the original message 
if a thread of messages suggests that a question raised by an 
original message remains unresolved , e . g . , because the user 
asks follow - up questions , etc . 
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[ 0070 ] Level of Confidence . The AORD module 306 can 
assess the level of confidence at which it is able to interpret 
the original message . The AORD module 306 may choose to 
respond to the original message if it can interpret the 
message with a confidence above a prescribed threshold ; 
otherwise , the AORD module 306 may decline to respond to 
the message . The determination of level of confidence can 
also ( or alternatively ) be performed by the reply generation 
module 308 , to be described below . 
[ 0071 ] Directedness of the Message . The AORD module 
306 can determine whether the original message sent by the 
user is a direct message or an undirected message ( meaning 
a message that is not targeted to any particular contact ) . In 
one implementation , the AORD module 306 can always 
respond to a directed message because it is apparent that the 
user is unambiguously asking a question to the agent module 
208 . In other words , a determination that the message is a 
directed message can override any of the other AORD 
factors described above . 
[ 0072 ] Triggering Event ( s ) . In addition to the conditions 
described above , the AORD module 306 can determine that 
it is appropriate to the respond to the original message if one 
or more triggering events have occurred . Different environ 
ments can define different types of triggering events . For 
example , one environment can determine that it is appro 
priate to respond to the original message if a reply message 
of a certain type has been received from a human contact of 
the user , etc . 
[ 0073 ] Norms of Social Interaction . In addition , the 
AORD module 306 can determine whether and when it is 
appropriate to respond to the original message based on the 
norms of social interaction associated with the social net 
work service in which the original message has been 
posted ) . The AORD module 306 can determine these norms 
through various techniques , such as by determining patterns 
in interactions that have taken place using the social network 
service . 
[ 0074 ] To repeat , the factors described above are repre 
sentative , not exhaustive . The example scenarios set forth 
below describe additional details regarding the operation of 
the AORD module 306 . 
[ 0075 ] A reply generation module 308 generates a reply 
message in response to the original message once the AORD 
module 306 determines that it is appropriate to reply to the 
message . In doing so , the reply generation module 308 can 
rely on zero , one , or more agent resources ( such as agent 
resource 210 ) , such as one or more question - answering 
engines . The reply generation module 308 is shown in FIG . 
3 as a distinct component from the AORD module 306 ; but 
in some implementations , the AORD module 306 and the 
reply generation module 308 may represent a single com - 
ponent that performs the functions of the AORD module 306 
and the reply generation module 308 . 
100761 . The reply generation module 308 can perform its 
task based on multiple considerations . For example , the 
reply generation module 308 can draw from any one of the 
following non - exhaustive list of considerations . 
[ 0077 ] Semantic Content . The reply generation module 
308 can use any natural language processing and / or artificial 
intelligence tool ( s ) ( for example ) to determine the meaning 
of an original message ( in optional conjunction with one or 
more reply messages ) . For example , the reply generation 
module 308 can use any analysis tool ( s ) to determine the 
information that is being sought by an original message ( if , 

in fact , the message is a question ) . For example , the reply 
generation module 308 can use an entity extraction tool to 
extract information regarding salient entities mentioned in 
the original message , such as places , events , personal names , 
business names , etc . Alternatively , or in addition , the reply 
generation module 308 can forward the original message in 
its entirety , or in substantially unaltered form , to a question 
answering engine . The question - answering engine may 
employ its own analysis tools to determine the information 
being sought by the original message . 
10078 ] Profile Information . The reply generation module 
308 can consult profile information in generating a reply 
message . The profile information may pertain to the user 
who has posted the message and / or the user ' s human con 
tacts . For example , assume that the agent module 208 
performs a social referral service . If a user asked a question , 
“ What is a good restaurant in Seattle ? " , the reply generation 
module 308 can examine the profile information of the 
user ' s human contacts to determine if any of these contacts 
live in Seattle and / or have a specified interest in Seattle . The 
reply generation module 308 can then generate a reply 
message which invites the user to contact the identified 
human contacts , based on the assumption that those contacts 
may be able to help the user . The reply generation module 
308 can rely on a host of additional factors in deciding 
whether it is appropriate to identify human contacts in a 
reply message , as will be described below in greater detail . 
In one case , the reply generation module 308 can gain access 
to profile information that is independently maintained by 
the social network module 204 , e . g . , via the interface 
module ( s ) 226 . Alternatively , or in addition , the agent mod 
ule 208 can maintain its own profile information pertaining 
to users of the social network module 204 . 
[ 0079 ] Behavioral Information . The reply generation mod 
ule 308 can consult behavioral information which describes 
the behavior of users . That is , the behavioral information 
may pertain to the behavior of the user who has posted the 
original message and / or the user ' s human contacts . The 
behavioral information may identify any user actions which 
have a bearing on the generation of a reply message , 
including , but not limited to : sending messages via the social 
network module 204 , making browsing selections , making 
online purchases , specifying preferences ( e . g . , likes and 
dislikes ) , and so on . For example , suppose again that the 
agent module 208 performs a social referral function . Again , 
assume that a user solicits advice about restaurants in 
Seattle . The reply generation module 308 can identify one or 
more of the user ' s human contacts who have sent or replied 
to messages pertaining to the topic of restaurants in Seattle . 
In another scenario , the reply generation module 308 can 
identify one or more of the user ' s human contacts who have 
established a regular pattern of interaction with the user . The 
reply generation module 308 can then generate a reply 
message which invites the user to contact the identified 
human contacts , based on the assumption that those contacts 
may be able to help the user . The reply generation module 
308 can mine this kind of behavioral information from any 
sources , such as the social network module 204 , the agent 
module 208 itself , a third part entity , etc . 
[ 0080 ] Level of Confidence . The reply generation module 
308 can assess the level of confidence at which it has 
generated a reply that is sufficiently germane to the original 
message . The reply generation module 308 can use various 
metrics to make this assessment . In one case , the reply 
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generation module 308 can positively weight replies that are 
built from information extracted from trusted sources ( e . g . , 
from trusted websites ) . 
[ 0081 ] To repeat , the considerations described above are 
representative , not exhaustive . The example scenarios set 
forth below describe additional details regarding the opera 
tion of the reply generation module 308 . 
[ 0082 ] A reply formulation module 310 formulates a reply 
message based on information extracted by the reply gen 
eration module 308 . The reply formulation module 310 is 
shown in FIG . 3 as a distinct component from the reply 
generation module 308 to facilitate explanation ; but in some 
implementations , the reply generation 308 and the reply 
formulation module 310 may represent a single component 
that performs the functions of the reply generation module 
308 and the reply formulation module 310 . 
[ 0083 ] In one implementation , the reply formulation mod 
ule 310 may perform its task by drawing on a collection of 
templates provided in a template store . Each template can 
provide a model for phrasing a particular response to a 
certain type of question . For example , assume that the user 
again appears to be asking for advice on local restaurants . 
The reply formulation module 310 can choose a template 
which is germane to this context . The reply formulation 
module 310 can then customize the template based on 
information supplied by the reply generation module 308 . 
For example , the template may read , “ You may be interested 
in the restaurant , having the website 
which can be customized to read to provide a restaurant 
name and URL provided by the reply generation module 
308 . In some cases , the reply formulation module 310 can 
provide multiple templates for phrasing a particular reply 
message . The reply formulation module 310 can randomly 
select a template from this set of candidate templates to 
provide variety in its responses . In addition , or alternatively , 
the reply reformulation module 310 can use natural language 
functionality or similar tools to generate a response . 
[ 0084 ] Finally , a reply forwarding module 312 forwards 
the reply message to a target destination via the interface 
module ( s ) 226 . Different target destinations may be appro 
priate for different types of social network services . In one 
case , for instance , the reply forwarding module 312 can 
forward the reply message to a user page associated with the 
user who posted the original message , as maintained by the 
social network module 204 , and / or to some other page 
maintained by the social network module 204 . The reply 
message is then accessible for review by the user and the 
user ' s contacts ( assuming that the reply message is not a 
private message ) . The user and any of the user ' s human 
contacts may then , in turn , respond to the automated agent ' s 
response message . Alternatively , or in addition , the reply 
forwarding module 312 can forward the reply message 
directly to both the user and / or the user ' s human contacts . 
[ 0085 ] More generally , the reply forwarding module 312 
can determine a type of reply message to send to the target 
destination . For example , a first type of reply message 
pertains to a public message that is accessible to the user and 
at least one other individual . A second type of reply message 
pertains to a private message that is accessible to only the 
user . The reply forwarding module 312 can determine what 
type of reply message to send based on one or more 
considerations , such as : a content of the original message ; a 
manner in which the original message has been posted to the 
social network module 204 ; and / or a content of the reply 

message to be sent to the user , and so on . For example , if the 
original message and / or reply message have content that 
appears to be of a personal nature ( e . g . , referring to a 
medical or financial topic ) , then the reply forwarding mod 
ule 312 can invoke a private response channel Alternatively , 
or in addition , the user may have expressly invoked a private 
response mode ( in the illustrative manner to be described 
below ) . 
[ 0086 ] In general , the agent module 208 can be designed 
in an extensible manner As such , a developer can produce a 
modified module , such a modified reply generation module , 
and substitute that module in place of an existing module of 
that type . Further , the rules , templates , algorithms , etc . 
employed by individual modules are extensible in design . 
10087 ) In one implementation , the agent module 208 of 
FIG . 3 performs a single function . In contrast , FIG . 4 shows 
an agent module 402 that allocates separate functionalities 
( 404 , 406 , 408 , . . . ) to different respective functions . The 
agent module 402 also includes an agent subtype determi 
nation module 410 which determines a type of functionality 
that is being invoked , e . g . , in response to the receipt of an 
original message of a particular type . For example , assume 
that the agent module 402 performs a question - answering 
function , a social referral function , and a translation func 
tion . Further assume that the user presents an original 
message which appears to be asking a relatively narrow 
factual question . In response , the agent subtype determina 
tion module 410 can decide to invoke the search function 
ality to address this question . Alternatively , assume that a 
user appears to be asking for the opinion of other users 
regarding a particular topic . Here , the agent subtype deter 
mination module 410 can decide to invoke the social referral 
functionality to address this question . In still other cases , the 
agent subtype determination module 410 may invoke plural 
different functionalities to address the same original ques 
tion ; these plural different functionalities may contribute to 
the same reply message and / or may contribute to multiple 
separate reply messages . 
[ 0088 ] FIG . 5 shows logging functionality 502 that can be 
implemented by the social network module 204 , the agent 
module 208 , and / or or some other functionality . The logging 
functionality 502 includes a collection module 504 for 
storing collected information in one or more data stores 506 . 
The collected information can pertain to any information 
which characterizes the operation of the system 100 . For 
example , the collected information may describe questions 
that have been asked , reply messages generated by human 
contacts , reply messages generated by automated agents , 
etc . In addition , or alternatively , the collected information 
can describe other behavior performed by users ; for 
example , the collected information can indicate the manner 
in which the users responded to reply messages generated by 
the automated agents ( e . g . , by indicating whether or not the 
users clicked on links provided by the human agents , pur 
chased recommended items , etc . ) . 
[ 0089 ] The collection module 504 can forward the col 
lected information to any type of target functionality for use 
in improving the performance of the target functionality . For 
example , collection module 504 can send the collected 
information to a search engine for the purpose of improving 
the performance of a ranking algorithm provided by the 
search engine . Alternatively , or in addition , the collection 
module 504 can provide the collected information to any 
agent module for use in improving its ability to provide 

m 



US 2018 / 0152396 A1 May 31 , 2018 

pertinent replies to original messages . For example , an agent 
module can determine whether its reply messages were 
viewed favorably by recipients of those messages ( e . g . , 
based on whether these reply messages led to clicks of 
recommended links , whether the recipients indicated that 
they " liked " the reply messages , whether the recipients 
propagated the reply messages to others ( e . g . , using 
“ retweets ” ) , and so forth ) . Based on this feedback , the agent 
module can positively weight the response strategies that 
received favorable results and negatively weight the 
response strategies that received poor results . In one 
approach , an agent module can use machine learning tech 
niques to improve its performance based on the collected 
information ( which constitutes training data ) . A search 
engine can adapt its performance in a similar manner 
[ 0090 ] FIGS . 6 - 11 describe the operation of different auto 
mated agents that perform different respective functions . 
More specifically , in the following explanation , it will be 
assumed that each automated agent performs a single func 
tion . But , as explained above ( with reference to FIG . 4 ) , any 
automated agent can also perform two or more functions . 
[ 0091 ] Starting with FIG . 6 , this figure shows an example 
of the operation of an automated agent that performs a 
question - answering function . Assume that a user , Sue Smith , 
accesses a user page 602 provided by a social network 
service ( that user page being associated with the user , Sue 
Smith ) . There , the user enters an original message 604 that 
poses a question , “ Are there any good sushi restaurants in 
Bellevue ? " For example , the user can enter this original 
message as a status message ( e . g . , in the context of an 
implementation that builds on top of the functionality pro 
vided by Facebook , Inc . ) . 
[ 0092 ] After posting the original message 604 , any of the 
user ' s human contacts can access and review the original 
message 604 . For example , the user ' s human contacts can 
access Sue Smith ' s user page 602 ( or some other mechanism 
or forum through which the original message 604 is acces 
sible ) and review the original message 604 . Alternatively , or 
in addition , the social network service can forward the 
original message 604 to the human contacts . One or more 
automated agents ( that have been designated as contacts of 
Sue Smith ) can also access the original message 604 . For 
example , as explained above , an automated agent can 
receive the message using a pull technique , a push tech 
nique , or combination thereof . 
[ 0093 ] In the scenario of FIG . 6 , the automated agent 
performs a question - answering function based on the origi 
nal message 604 . First , the automated agent can decide 
whether it is appropriate to respond to the original message 
604 . If so , the automated agent can generate a query based 
on the terms used in the original message 604 , e . g . , using an 
entity extraction technique and / or some other natural lan - 
guage processing tool ( s ) . In the present case , the automated 
agent may construct a query based on the salient keywords 
“ sushi , " " restaurants , ” and “ Bellevue . ” Or the automated 
agent can generate a query which comprises the original 
message in unaltered or substantially unaltered form . The 
automated agent then submits the search query to a question 
answering engine ( e . g . , a search engine ) and receives a 
search result in response . The automated agent can then 
formulate a reply message 606 on the basis of the search 
result . Finally , the automated agent posts the reply message 
606 on the user ' s page 602 . 

0094 ) The human contacts may also decide to respond 
before and / or after the automated agent , as indicated by the 
reply messages 608 . In some cases , a human contact may 
choose to respond to the original message 604 . In other 
cases , a human contact may decide to respond to one or more 
reply messages , including the reply message 606 of the 
automated agent . 
[ 0095 ] Further , the system 100 can provide different auto 
mated agents that are configured to provide answers in 
different subject matter domains . The AORD module 306 
and / or the reply generation module 308 of each such auto 
mated agent can be configured to determine whether an 
original message pertains to its topic of expertise . If so , the 
agent module 208 will attempt to address the question ; if 
not , the automated agent will ignore the question . For 
example , different automated agents can address , respec 
tively , dining - related topics , travel - related topics , medical 
related topics , financial - related topics , and so on . Other 
automated agents can answer questions regarding two or 
more subject matter domains . 
[ 0096 ] Other automated agents can address questions and / 
or provide answers which emphasize regional issues . For 
example , such an automated agent can recommend local 
businesses in response to a query . The location of the person 
posing a question can be determined in various ways , e . g . , 
based on the user ' s profile information , reverse - IP lookup 
strategies , cell tower or WiFi triangulation techniques , GPS 
techniques , etc . 
[ 0097 ] FIG . 7 describes the operation of an automated 
agent that also performs a question - answering function . But 
in this case , the automated agent is configured to provide 
targeted factual - related information in response to a query , 
rather than general information which may be of possible 
interest to the user . For example , assume that the user Sue 
Smith accesses her user page 702 and enters the original 
message 704 , “ What is the zip code of Utica , N . Y . ” The 
automated agent responds by performing a search , to 
retrieve an indication that the zip code is 13502 . The 
automated agent formulates a reply message 706 which 
conveys the identified factual information . The type of 
factual - based automated agent shown in FIG . 7 may be 
invoked when the automated agent detects certain fact - based 
themes in the original message , e . g . , pertaining to weather 
related topics , movie schedule topics , sports score topics , 
etc . In another case , a single automated agent can provide 
both link - containing general information and targeted fac 
tual information . That is , the automated agent can provide 
targeted factual information if possible ; if not , it may 
provide a link containing more general information of 
possible interest to the user . 
[ 0098 ] Another type of automated agent responds to a 
question or other expression of an information need by 
providing an opinion or advice . For example , a user may 
pose a question that reads , “ Has anybody been successful in 
refinancing their mortgage ? ” A political automated agent 
may respond by expressing some type of political opinion 
about the housing market . 
100991 . FIG . 8 shows an example in which an automated 
agent performs a social referral function . In this case , the 
user Sue Smith accesses her user page 802 and enters the 
same original message 804 in an attempt to solicit advice 
regarding sushi restaurants in Bellevue . In response , the 
automated agent can consult the profile information associ 
ated with Sue Smith ' s human contacts . And from that 
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information , the automated agent can determine that John 
Taylor ( one of Sue ' s contacts ) lives and / or was raised in the 
Bellevue area ( as conveyed by the user ' s profile informa 
tion ) , and therefore may be familiar with its local restau 
rants . More specifically , the automated agent can apply a 
distance - based filter to determine whether location informa 
tion specified in the original message is sufficiently close to 
location information specified in a human contact ' s profile . 
In addition , or alternatively , the automated agent can deter 
mine that John Taylor has expressed an interest in Asian 
dining ( as conveyed by that user ' s profile information and / or 
behavioral information ) . In response , the automated agent 
can generate and send a reply message 806 that reads , “ Your 
friend John Taylor may know something about Asian food . ” 
In response to this recommendation , the user Sue Smith may 
decide to contact John Taylor . 
[ 0100 ] The automated agent can apply any number of 
factors in deciding whether it is appropriate to identify a 
particular human contact ( in addition to the information 
imparted by profile information and behavioral informa 
tion ) . Such factors include any one or more of the following . 
[ 0101 ] Contact Preference Information . The automated 
agent can take into consideration preference information 
established by the user ' s human contacts ( e . g . , as specified 
in a set - up phase ) . The preference information expresses a 
human contact ' s willingness to assist another user who 
poses a question . More specifically , each human contact can 
express his or her preferences in any level of granularity . For 
example , the human contact can prohibit ( or permit ) par 
ticipation with respect to certain people , certain topics , 
certain dates , certain times of days , and so on . 
[ 0102 ] Relationships among Users . The automated agent 
can take into consideration the relationships between the 
user and each of her human contacts in deciding whether it 
is appropriate to contact a particular human contact . For 
example , the user may not wish to bother work colleagues 
for certain topics or any topic . The automated agent can also 
consider the strength of the relationship between a user and 
each of his or her human contacts . In one implementation , 
the automated agent can treat the number of shared friends 
as an indicator of closeness of relationship ; that is , if a user 
and a human contact have a significant number of friends in 
common , the user and the human contact likely have a close 
relationship . 
[ 0103 ] In some cases , the automated agent can identify 
two or more human contacts in a single reply message . The 
automated agent can apply various considerations in deter 
mining the appropriateness of combining contacts together 
in this manner For example , it may be considered inappro 
priate to generate a reply message that lists two people who 
do not know each other , or who dislike each other , etc . 
[ 0104 ] Frequency of Response . The automated agent can 
take into consideration the number of times that each human 
contact has been asked to assist other users within a prede 
termined period of time , e . g . , within the last hour , day , week , 
etc . The automated agent can apply this consideration to 
avoid inundating a human contact with too many requests 
for help in a short period of time . 
[ 0105 ] Level oflnteraction . The automated agent can 
gauge how often the user interacts with each of her human 
contacts in deciding whether to identify a particular human 
contact in a reply message . Based on one strategy , the 
automated agent can favor those human contacts who regu - 
larly interact with the user , based on the assumption that 

communication with those users is natural and expected . 
However , as noted above , the automated agent may attempt 
to avoid inundating any one human contact with too many 
help requests . 
[ 0106 ] Availability . The automated agent can take into 
consideration the availability of each human contact . For 
example , the automated agent may favor those human 
contacts who are presently online 
[ 0107 ] Favors Owed . A user who has posted a message 
may have answered a question posed by one of her human 
contacts on one or more prior occasions . The automated 
agent can take this information into consideration in decid 
ing whether to identify a particular human contact in 
response to the user ' s own question . That is , the automated 
agent can choose a human contact who has received help 
from the user because this person may feel obligated to help 
the user out in the present circumstance . 
[ 0108 ] The above - noted factors are cited by way of 
example , not limitation . An automated agent that performs a 
social referral function can take into consideration additional 
factors . Further , the automated agent can be designed in an 
extensible manner to accommodate the introduction of new 
factors and the modification of existing factors . 
[ 0109 ] FIG . 9 shows an example of an automated agent 
that performs a translation function . Here , the user Sue 
Smith accesses her user page 902 and enters the original 
message 904 , “ Anybody know how to say " goodbye ' in 
Spanish ? ” The automated agent detects that this message 
pertains to a foreign language ( e . g . , due to the presence of 
the word “ Spanish , ” coupled with the word placed in quo 
tations , i . e . , " goodbye ” ) . In response , the automated agent 
consults a translation dictionary and generates a reply mes 
sage 906 that notifies the user of the translation of the word 
" goodbye . ” In this case , the agent resource that is consulted 
corresponds to a translation dictionary , rather than a search 
engine . 
[ 0110 ] FIG . 10 shows an example of an automated agent 
that is sponsored by an entity , such as a commercial entity . 
The automated agent in this case may bias its results towards 
products or services associated with the sponsoring entity . 
For example , the user accesses her user page 1002 and enters 
the original message 1004 , “ I need a new camera for my 
vacation . Any suggestions ? ” An automated agent sponsored 
by a camera manufacturer may detect the telltale word 
“ camera , " which triggers a response from this automated 
agent . Namely , the automated agent responds with the reply 
message 1006 that promotes a particular camera produced 
by the camera manufacturer . In some cases , a sponsored 
automated agent can also offer coupons or discounts of any 
kind . In addition , or alternatively , the automated agent can 
select a coupon for presentation to a user based on profile 
information associated with the user . 
[ 0111 ] FIG . 11 shows a final example of an automated 
agent that interjects famous quotes into a conversation . 
Here , the user Sue Smith accesses her user page 1102 and 
enters an original message 1104 that contains the word 
" loved . " The automated agent detects this telltale word and 
delivers a reply message 1106 that pertains to the topic of 
love . 
( 0112 ] Note that tone adopted by the automated agent in 
FIG . 11 is somewhat sharp . In general , automated agents can 
be designed to exhibit any style of presentation or " person 
ality . ” For example , an automated agent can be designed to 
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adopt humorous mannerisms , sarcastic or flippant manner 
isms , slang or " hip ” mannerisms , and so forth . 
[ 0113 ] Generally , the system 100 can be constructed to 
have an extensible design with respect to automated agents . 
This permits a developer to create a new automated agent 
and " plug ” it into the extensible framework of the system 
100 , providing that the new automated agent conforms to an 
interface model adopted by the extensible framework . 
[ 0114 ] . As another general feature , an automated agent can 
have the indirect effect of stimulating conversation . For 
example , a human contact may be more inclined to contrib 
ute to an ongoing conversation that has at least one other 
response , even if that response is a reply message generated 
by an automated agent . In addition , a human contact may be 
intrigued by the response of the automated agent . For 
example , a human contact may wish to supplement or 
correct the information provided by the automated agent . Or 
the human contact may find the reply message unexpected 
and potentially humorous , even if that reply message is not 
completely on point . 
[ 0115 ] FIG . 12 shows an example of the operation of an 
automated agent that interacts with a social network service 
that involves the sending and receiving of short messages . In 
this case , the user accesses her user page 1202 and enters the 
same original message 1204 as before , pertaining to sushi 
restaurants in Bellevue . In this case , the social network 
service sends the original message 1204 directly to all of the 
followers of the user Sue Smith . Assume that an automated 
agent that performs a question - answering function is one of 
the followers that receives the original message 1204 . It may 
respond by generating and sending the reply message 1206 . 
In this case , the automated agent can send the reply message 
1206 using the “ @ ” convention , e . g . , by sending it back to 
the user Sue Smith in a message that begins “ @ SueSmith : 

sages . These reply messages may clarify the nature of the 
original message 1404 . For example , in the example of FIG . 
14 , the human contact John Taylor submits the reply mes 
sage 1406 , “ Thanks , but not me . I have had enough of the 
traffic congestion near the football stadium . ” This message 
clarifies that the “ Jaguars ” in question is a football team , not 
an animal or an automobile . At this juncture , the automated 
agent may choose to provide a reply message 1408 . More 
generally stated , the automated agent can take into consid 
eration any number of messages in generating a reply 
message . The messages can be extracted from a single 
thread or multiple threads . 
[ 0118 ] In yet other cases , the automated agent can 
expressly send a message which requests clarification from 
the user and anyone else that chooses to answer . For 
example , the automated agent can generate a reply message 
that reads , “ Do you mean Jaguars the animal , or the sports 
team , or the automobile , or something else ? ” Responses to 
these questions can be stored by the logging functionality 
502 and later used to improve the performance of the 
automated agent and / or the question - answering engine . 
[ 0119 ] In yet other cases , the automated agent can solely 
respond to a reply message sent by a human contact or a 
user ' s follow - up message . For example , suppose that a 
human contact recommends a restaurant in response to a 
question from the user . The automated agent can provide the 
telephone and address of the restaurants , etc . 
[ 0120 ] FIG . 15 provides an example in which an auto 
mated agent provides a message 1502 directly to the user 
John Taylor , asking this user if he would like to assist Sue 
Smith regarding a question that she has posed . In one case , 
John Taylor can access this message via his own user page 
1504 , hosted by the social network service . This approach is 
in contrast to the scenario of FIG . 8 , in which the automated 
agent notifies Sue Smith that John Taylor may be able to 
assist her with her question . Or the automated agent can 
combine the functionality illustrated in FIGS . 8 and 15 . 
[ 0121 ] B . Illustrative Processes 
[ 0122 ] FIGS . 16 - 23 show procedures which explain one 
manner of operation of the system 100 of FIG . 1 . Since the 
principles underlying the operation of the system 100 have 
already been described in Section A , certain operations will 
be addressed in summary fashion in this section . 
[ 0123 ] Starting with FIG . 16 , this figure shows a proce 
dure 1600 by which the system 100 registers one or more 
agent modules as friend ( s ) of a user . In block 1602 , the 
system 100 can invite the user to select one or more agent 
modules for application to one or more social network 
modules . In block 1604 , the system 100 registers the agent 
module ( s ) as friend ( s ) of the user . Different environment 
specific protocols can be used to perform the procedure 
1600 , as set forth in Section A . FIG . 17 shows a comple 
mentary procedure 1700 by which the system 100 can 
remove one or more agent modules as friends . In block 
1702 , the system 100 receives a request from a user to 
remove one or more agent modules as friends . In block 
1704 , the system 100 removes the agent module ( s ) as 
friend ( s ) . 
[ 0124 FIG . 18 shows a procedure 1800 by which an agent 
module can respond to an original message posted by a user 
via a social network module ( or other information need 
expressed via the social network module ) , explained here in 
summary fashion . The original message may correspond to 
an initial message which poses a question , a reply message , 

[ 0116 ] FIG . 13 shows an example in which the user , Sue 
Smith , accesses her user page 1302 to generate a direct 
message to an automated agent , e . g . , using a direct input 
mechanism 1304 . The user can achieve the same result in 
Twitter using the “ @ ” convention , among other techniques . 
In response , the automated agent can send a private reply 
message that is accessible to only the user Sue Smith . This 
is different than the reply messages described earlier , which 
are accessible to all of the user ' s contacts , and potentially 
accessible to the general public . In other words , sending a 
direct message can be used to instruct the automated agent 
to send a private reply message in return ( this being one 
possible way , among other possible ways , of invoking a 
private reply ) . This approach may also be appropriate to 
expressly instruct the automated agent to answer the ques 
tion ( because otherwise there is a possibility that the auto 
mated agent may choose to ignore the question ) . This 
approach may also be appropriate to solicit a more detailed 
reply from the automated agent , and / or a reply regarding a 
private topic . 
[ 0117 ] FIG . 14 describes a scenario in which the user , Sue 
Smith , accesses her user page 1402 and generates the 
original message 1404 , " Spare ticket ! Anybody want to 
cheer on the Jaguars on Saturday ? " It is apparent to human 
users that the user is referring to a football game , where one 
of the teams is named the “ Jaguars . ” But this may not be 
apparent to an automated agent . If the automated agent 
considers the original message 1404 ambiguous , it may opt 
to wait until one or more human contacts offer reply mes 
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or a combination of plural messages of any type . To facilitate 
description , it will be assumed , however , that the agent 
module receives and responds to a single message . 
[ 0125 ] In block 1802 , the agent module receives ( or oth 
erwise detects or observes ) an original message that indi 
cates that a user has generated and posted an original 
message via a social network module . The agent module can 
perform this function using a pull technique , a push tech 
nique , or a combination thereof . In block 1804 , the agent 
module can take into consideration multiple factors to 
determine whether it is appropriate to reply to the original 
message . In block 1806 , the agent module generates a reply 
to the original message , again taking into account one or 
more considerations . In block 1808 , the agent module for 
mulates a reply message . Any part of blocks 1804 - 1808 may 
be alternatively merged into a single operation of generating 
a reply message . Finally , in block 1810 , the agent module 
sends the reply message to a target destination , e . g . , either a 
user page of the user who generated the original message , 
and / or to individual human contacts , etc . The agent module 
can also consult one or more factors to determine an 
appropriate manner in which to the send the reply message 
to the target destination , as described in Section A . 
[ 0126 ] FIG . 19 shows a procedure 1900 which explains 
one manner of operation of the appropriateness - of - reply 
determination ( AORD ) module 306 of FIG . 3 , explained 
here in summary fashion . In block 1902 the AORD module 
306 assesses pertinent factors that may have a bearing on 
whether or not to respond to an original message . Those 
factors include the structure and content of the original 
message , express set - up information which governs the 
manner of operation of the agent module for a particular 
user , the prior responsiveness of the agent module , the 
current responsiveness of human contacts , the occurrence ( s ) 
of one or more triggering events , and so on . These factors 
were described in greater detail in Section A . In block 1904 , 
the AORD module 306 determines whether to respond based 
on the factors summarized in block 1902 . 
[ 0127 ] FIG . 20 shows a procedure 2000 which explains 
one manner of operation of the reply generation module 308 
of FIG . 3 , explained here in summary fashion . In block 2002 
the reply generation module 308 assesses pertinent consid 
erations that may have a bearing on how to construct a reply 
message . Those factors include the semantic content of the 
original message ( and / or any reply message ( s ) ) , profile 
information , behavioral information , and so on . These con 
siderations were described in greater detail in Section A . In 
block 2004 , the reply generation module generates a reply 
message based on the considerations summarized in block 
2002 . 
[ 0128 ] FIG . 21 shows a procedure 2100 that represents 
one manner of operation of an agent module that performs 
a question - answering function , described here in summary 
fashion . In block 2102 , the agent module formulates a query 
based on an original message . In block 2104 , the agent 
module sends the query to a question - answering engine 
( e . g . , a search engine ) or some other agent resource . In block 
2106 , the agent module receives a response from the ques 
tion - answering engine . In block 2108 , the agent module 
generates a reply message based on the response received 
from the question - answering engine . In one implementation , 
the agent module , in conjunction with the question - answer 
ing engine can perform a personalized search for the user 

based on user information that is extracted from the user ' s 
profile information , behavioral information , and / or other 
sources 
[ 0129 ] FIG . 22 shows a procedure 2200 that represents 
one manner of operation of an agent module that performs 
a social referral function , described here in summary fash 
ion . In block 2202 , the agent module identifies at least one 
human contact that is pertinent to the original message , e . g . , 
using profile information , and / or behavioral information , 
etc . In block 2204 , the agent module generates a reply 
message based on the human contact ( s ) identified in block 
2202 . 
[ 0130 ] FIG . 23 shows a procedure 2300 that explains one 
manner of operation of the logging functionality 502 of FIG . 
5 , described here in summary fashion . In block 2302 , the 
logging functionality collects information regarding the 
operation of the system 100 , such as questions posed , 
answers given , etc . In block 2304 , the logging functionality 
502 sends the collected information to any target function 
ality for use in improving its performance . The target 
functionality may comprise a search engine , an agent mod 
ule , etc . 
[ 0131 ] As a closing point , the system 100 described herein 
can employ various mechanisms to ensure the privacy of 
user data maintained by the system . For example , the system 
100 can allow a user to expressly opt in ( and then expressly 
opt out of ) the provisions of the system 100 . The system 100 
can also provide suitable security mechanisms to ensure the 
privacy of the user data ( such as encryption mechanisms , 
password - protection mechanisms , etc . ) . The system 100 can 
also allow a user to control the manner in which the system 
100 uses the data . The system 100 can also allow the user to 
delete his or her user data at any time . 
10132 ] C . Representative Processing Functionality 
101331 . FIG . 24 sets forth illustrative computing function 
ality 2400 that can be used to implement any aspect of the 
functions described above . For example , the computing 
functionality 2400 can be used to implement any aspect of 
the system 100 of FIG . 1 , e . g . , as implemented in the 
embodiment of FIG . 2 , or in some other embodiment . In one 
case , the computing functionality 2400 may correspond to 
any type of computing device that includes one or more 
processing devices . In all cases , the computing functionality 
2400 represents one or more physical and tangible process 
ing mechanisms . 
[ 0134 ] The computing functionality 2400 can include 
volatile and non - volatile memory , such as RAM 2402 and 
ROM 2404 , as well as one or more processing devices 2406 
( e . g . , one or more CPUs , and / or one or more GPUs , etc . ) . 
The computing functionality 2400 also optionally includes 
various media devices 2408 , such as a hard disk module , an 
optical disk module , and so forth . The computing function 
ality 2400 can perform various operations identified above 
when the processing device ( s ) 2406 executes instructions 
that are maintained by memory ( e . g . , RAM 2402 , ROM 
2404 , or elsewhere ) . 
10135 ] More generally , instructions and other information 
can be stored on any computer readable medium 2410 , 
including , but not limited to , static memory storage devices , 
magnetic storage devices , optical storage devices , and so on . 
The term computer readable medium also encompasses 
plural storage devices . In all cases , the computer readable 
medium 2410 represents some form of physical and tangible 
entity . 
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[ 0136 ] The computing functionality 2400 also includes an 
input / output module 2412 for receiving various inputs ( via 
input modules 2414 ) , and for providing various outputs ( via 
output modules ) . One particular output mechanism may 
include a presentation module 2416 and an associated 
graphical user interface ( GUI ) 2418 . The computing func 
tionality 2400 can also include one or more network inter 
faces 2420 for exchanging data with other devices via one or 
more communication conduits 2422 . One or more commu 
nication buses 2424 communicatively couple the above 
described components together . 
[ 0137 ] In closing , the description may have described 
various concepts in the context of illustrative challenges or 
problems . This manner of explication does not constitute an 
admission that others have appreciated and / or articulated the 
challenges or problems in the manner specified herein . 
[ 0138 ] Although the subject matter has been described in 
language specific to structural features and / or methodologi 
cal acts , it is to be understood that the subject matter defined 
in the appended claims is not necessarily limited to the 
specific features or acts described above . Rather , the specific 
features and acts described above are disclosed as example 
forms of implementing the claims . 
What is claimed is : 
1 . A method , performed by an automated agent module 

executing on one or more computers , the method compris 
ing : 

accessing a messaging module comprising user accounts 
of respective users registered to a messaging service , 
each user account comprising a respective contact list , 
the messaging service managing messages submitted 
thereto such that messages posted by a corresponding 
user account are delivered to the user accounts in the 
corresponding user account ' s contacts list ; 

receiving , by the automated agent module , a message sent 
to the automated agent module responsive to the mes 
sage being posted from the user account to the mes 
saging module , the automated agent module and the 
users in the user ' s contact list having been previously 
added to the user ' s contact list by the user using a 
contact adding / removing module of the messaging ser 
vice , the message having been sent to the automated 
agent module due to the automated agent module being 
a contact in the contact list of the user ; 

responsive to receiving the message , analyzing content of 
the message to decide whether the automated agent 
module is to reply to the message ; 

responsive to deciding to reply to the message , generating 
a reply message by passing the content of the message , 
or indicia thereof , to a search engine and forming the 
reply message based on a corresponding search result 
of the search engine ; and 

posting the reply message to the user account in associa 
tion with replies to the message from the user ' s other 
contacts . 

2 . A method according to claim 1 , further comprising 
adding the agent module to the user ' s contact list based on 
the user interacting with the agent module . 

3 . A method according to claim 1 , further comprising 
adding the agent module to the user ' s contact list based on 
the user interacting with a profile page associated with the 
agent module . 

4 . A method according to claim 1 , further comprising 
enabling the user to define setup information that defines 

conditions under which the agent module will respond to 
original messages posted to the messaging service . 

5 . A method according to claim 1 , further comprising 
determining whether the agent module will respond to the 
message by determining whether one or more human con 
tacts have responded to the message . 

6 . A method according to claim 1 , further comprising 
determining , by the agent module , whether the message 
corresponds to a topic for which the agent module is 
configured to generate replies . 

7 . A method according to claim 1 , wherein the agent 
module generates the reply message based at least in part on 
user information extracted from profile information of the 
user . 

8 . A method performed by one or more processing devices 
to use an automated agent module executed by the one or 
more processing devices , the method comprising : 

detecting an original message posted by a user to an 
instant messaging system , wherein the user and con 
tacts of the user post messages to the instant messaging 
system , the automated agent module having been des 
ignated as one of the contacts of the user of the instant 
messaging system , the contacts including the auto 
mated agent module and at least another user of the 
instant messaging system , wherein the instant messag 
ing system responds to the original message by select 
ing and notifying at least two of the contacts of the 
original message , the selected contacts including the 
other user and the automated agent module ; 

based on the original message , generating , by the auto 
mated agent module , an automated reply message to 
the original message ; and 

submitting , by the automated agent module , the auto 
mated reply message to the instant messaging system , 
wherein the instant messaging system responds by 
providing the automated reply message to the user , 
wherein the automated reply message and a reply 
message from the other user are provided to the user as 
replies to the original message . 

9 . A method according to claim 8 , wherein the generating 
comprises : 

formulating a query based on the original message ; 
sending the query to a question - answering engine ; 
receiving a response from the question - answering engine ; 

and 
generating the reply message based on the response ; 
10 . A method according to claim 8 , wherein the instant 

messaging system is provided by a social network service . 
11 . A method according to claim 8 , wherein the automated 

agent module determines to generate the reply based on a 
feature of the original message and / or the user . 

12 . A method according to claim 8 , further comprising 
graphically associating the automated agent module with the 
reply message in a user interface that posts the reply 
message . 

13 . A method according to claim 8 , wherein a determi 
nation whether to have the automated agent module reply to 
the original message is made based on content of the original 
message , a feature of another reply to the original message , 
and / or a feature of the user . 

14 . A method performed by a messaging service , the 
messaging service comprising a plurality of servers , the 
messaging service maintaining lists of contacts of respective 
users of the messaging service , the messaging service 
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enabling users thereof to add and remove users and auto 
mated agents to the contact lists , the method comprising : 

receiving a request to add an automated agent to the 
contact list of a user of the messaging service , the 
user ' s contact list having contacts comprising other 
users of the messaging service and the automated 
agent ; 

receiving an inquiry message posted by the user to the 
messaging service ; 

responding to the posting of the inquiry message by 
determining , based at least in part on the presence of 
the automated agent in the user ' s contact list , that the 
inquiry message is to be replied to by the automated 
agent , and in response sending the inquiry message or 
a notification thereof , via the messaging service , to the 
automated agent ; 

further responding to the posting of the inquiry message 
by sending the inquiry message or a notification 
thereof , via the instant messaging service , to a contact 
of the user that is a first user of the messaging service ; 

receiving a reply from the automated agent , the reply 
comprising information obtained or generated by the 
automated agent according to the inquiry message or 
notification thereof , the information corresponding to 
the inquiry message ; 

receiving a first reply to the inquiry message from the first 
user ; and 

providing the reply and the first reply to the user via the 
messaging service . 

15 . A method according to claim 14 , wherein a user 
interface displaying messages to the user indicates that the 
reply and the first reply are replies to the inquiry message . 

16 . A method according to claim 14 , wherein the auto 
mated agent communicates with a search engine in corre 
spondence with the inquiry message or notification thereof , 
and in response receives information from the search engine 
that is incorporated into the reply . 

17 . A method according to claim 14 , further comprising 
adding the automated agent to the user ' s contact list using a 
mechanism that allows other users to be added to the user ' s 
contact list . 

18 . A method according to claim 14 , further comprising 
adding the automated agent to the user ' s contact list based 
on the user interacting with a profile page associated with the 
agent module . 

19 . A method according to claim 14 , further comprising 
enabling the user to define setup information that is used to 
make determinations of whether the agent module will 
respond to original messages . 

20 . A method according to claim 14 , further comprising 
determining whether the automated agent will respond to the 
inquiry message based on replies to the inquiry message 
from human contacts . 

* * * * * 


