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(57) Abstract: The present disclosure relates to apparatus, systems, and methods for analyzing characteristics of entities of interest.
In particular, the present disclosure provides a mechanism for analyzing information about entities of interest and for rating or scor -
ing the entities of interest based on the analyzed information. The rating or the score of an entity of interest can sometimes be re -
ferred to as a placerank value of an entity of interest.



APPARATUS, SYSTEMS, AND METHODS FOR

ANALYZING CHARACTERISTICS OF ENTITIES OF INTEREST

Cross reference to related applications

[0001] This application claims benefit of the earlier filing date, under 35 U.S.C. §119(e),

of:

• U.S. Provisional Application No. 61/799,986, filed on March 15, 2013, entitled

"SYSTEM FOR ANALYZING AND USING LOCATION BASED BEHAVIOR";

• U.S. Provisional Application No. 61/800,036, filed on March 15, 2013, entitled

"GEOGRAPHIC LOCATION DESCRIPTOR AND LINKER";

• U.S. Provisional Application No. 61/799,131, filed on March 15, 2013, entitled

"SYSTEM AND METHOD FOR CROWD SOURCING DOMAIN SPECIFIC

INTELLIGENCE";

• U.S. Provisional Application No. 61/799,846, filed March 15, 2013, entitled

"SYSTEM WITH BATCH AND REAL TIME DATA PROCESSING"; and

• U.S. Provisional Application No. 61/799,817, filed on March 15, 2013, entitled

"SYSTEM FOR ASSIGNING SCORES TO LOCATION ENTITIES".

[0002] This application is also related to:

• U.S. Patent Application No. 14/214,208, entitled "APPARATUS, SYSTEMS, AND

METHODS FOR ANALYZING MOVEMENTS OF TARGET ENTITIES," filed on

the even-date herewith;

• U.S. Patent Application No. 14/214,296, entitled "APPARATUS, SYSTEMS, AND

METHODS FOR PROVIDING LOCATION INFORMATION," filed on the even-

date herewith;

• U.S. Patent Application No. 14/214,213, entitled "APPARATUS, SYSTEMS, AND

METHODS FOR CROWDSOURCING DOMAIN SPECIFIC INTELLIGENCE,"

filed on the even-date herewith;

• U.S. Patent Application No. 14/214,219, entitled "APPARATUS, SYSTEMS, AND

METHODS FOR BATCH AND REALTIME DATA PROCESSING," filed on the

even-date herewith;

• U.S. Patent Application No. 14/214,309, entitled "APPARATUS, SYSTEMS, AND

METHODS FOR ANALYZING CHARACTERISTICS OF ENTITIES OF

INTEREST," filed on the even-date herewith; and



• U.S. Patent Application No. 14/214,231, entitled "APPARATUS, SYSTEMS, AND

METHODS FOR GROUPING DATA RECORDS," filed on the even-date herewith.

[0003] The entire content of each of the above-referenced applications (including both

the provisional applications and the non-provisional applications) is herein incorporated by

reference.

Field of the Invention

[0004] The disclosed subject matter generally relates to data processing apparatus,

systems, and methods for analyzing characteristics of entities of interest.

Background

[0005] Online services provide useful information about an entity of interest. For

example, some social networking services provide ratings for quality and price-friendliness of

restaurants and coffee shops based on user reviews and/or exclusive reviews by agents.

While such information can be handy and useful, it can be unreliable because the information

source, from which the ratings are generated, can be unreliable. For example, reviews from

certain users can be deliberately misrepresentative because those users may have other

ulterior motives. Even if the information source is reliable, the information can be biased

because the information is derived from biased sources or a small number of sources. When

there are only few reviewers, the information has low statistical significance.

Summary

[0006] In general, in an aspect, embodiments of the disclosed subject matter can include

an apparatus. The apparatus includes a memory device that is configured to maintain

information about an entity of interest, wherein the information includes internal data,

external data, and server logs associated with the entity of interest. The apparatus also

includes a processor, in communication with the memory device, and configured to run one

or more modules. The one or modules are operable to cause the apparatus to retrieve the

internal data, the external data, and the server logs about the entity of interest generate a

plurality of features based on the internal data, the external data, and the server logs, and

compute a score for the entity of interest based on the plurality of features, wherein the score

is indicative of an importance of the entity of interest.

[0007] In general, in an aspect, embodiments of the disclosed subject matter can include a

method for processing information relating to an entity of interest. The method includes

retrieving internal data, external data, and server logs about the entity of interest, generating a



plurality of features for the entity of interest based on the internal data, the external data, and

the server logs, and computing a score for the entity of interest based on the plurality of

features, wherein the score is indicative of an importance of the entity of interest.

[0008] In general, in an aspect, embodiments of the disclosed subject matter can include a

non-transitory computer readable medium. The non-transitory computer readable medium

can include executable instructions operable to cause a data processing apparatus to retrieve

internal data, external data, and server logs about the entity of interest, generate a plurality of

features for the entity of interest based on the internal data, the external data, and the server

logs, and compute a score for the entity of interest based on the plurality of features, wherein

the score is indicative of an importance of the entity of interest.

[0009] In any one of the embodiments disclosed herein, the apparatus, the method, or the

non-transitory computer readable medium can include modules, steps, or executable

instructions for receiving, from a computing device, an information request including a query,

requesting the apparatus to provide information on one or more entities associated with the

query, identifying at least one entity associated with the query based on at least one score

associated with the at least one entity, and ordering the at least one entity based on the at least

one score using a sorting mechanism prior to providing information on the at least one entity

to the computing device.

[0010] In any one of the embodiments disclosed herein, the apparatus, the method, or the

non-transitory computer readable medium can include modules, steps, or executable

instructions for modifying the order of the at least one entity by altering one or more scores

by altering one or more scores of the at least one entity based on one or more contextual

conditions associated with the information request.

[0011] In any one of the embodiments disclosed herein, the one or more contextual

conditions associated with the information request can include one or more of: a time at

which the information request is received, a geographic location from which the information

request is received, an application from which the information request is received, a profile of

a user from which the information request is received, and/or a type of the computing device

that sent the information request.

[0012] In any one of the embodiments disclosed herein, one of the plurality of features

comprises summary attributes associated with a particular characteristic of the EOI, and the

apparatus, the method, or the non-transitory computer readable medium can include modules,

steps, or executable instructions for formatting the internal data, external data, and server logs



into structured data having a predetermined data structure, determining a subset of the

structured data associated with the particular characteristic of the EOI, and generating the

summary attributes of the particular characteristic of the EOI based on the subset of the

structured data.

[0013] In any one of the embodiments disclosed herein, one of the plurality of features

can include an aggregate count of data items, in the internal dataset, relating to the entity of

interest.

[0014] In any one of the embodiments disclosed herein, one of the plurality of features

can include an information request feature indicative of a total number of information

requests, received by the apparatus, for information relating to the entity of interest.

[0015] In any one of the embodiments disclosed herein, an information request can be

associated with one of a plurality of information request types, and the information request

feature can also be indicative of a total number of information requests associated with each

of the plurality of information request types.

[0016] In any one of the embodiments disclosed herein, the plurality of features can be

normalized to a common scale.

[0017] In any one of the embodiments disclosed herein, the apparatus, the method, or the

non-transitory computer readable medium can include modules, steps, or executable

instructions for determining an association between the external data and the internal data by

matching one or more attributes of the external data to the internal data.

[0018] In any one of the embodiments disclosed herein, the apparatus, the method, or the

non-transitory computer readable medium can include modules, steps, or executable

instructions for computing the score for the entity of interest by computing a weighted

combination of the plurality of features associated with the EOI.

[0019] In any one of the embodiments disclosed herein, the apparatus, the method, or the

non-transitory computer readable medium can include modules, steps, or executable

instructions for determining weights for the weighted combination based on importance

labels indicating an importance of each of the plurality of features.

[0020] In any one of the embodiments disclosed herein, the apparatus, the method, or the

non-transitory computer readable medium can include modules, steps, or executable

instructions for computing the score for the entity of interest by computing exponentiations of

the plurality of features.



Description of the Figures

[0021] Various objects, features, and advantages of the present disclosure can be more

fully appreciated with reference to the following detailed description when considered in

connection with the following drawings, in which like reference numerals identify like

elements. The following drawings are for the purpose of illustration only and are not

intended to be limiting of the disclosed subject matter, the scope of which is set forth in the

claims that follow.

[0022] FIG. 1 illustrates a placerank client/server system in accordance with some

embodiments.

[0023] FIG. 2 shows a method for computing a placerank value of an entity of interest

(EOI) in accordance with some embodiments.

[0024] FIG. 3 illustrates a pipeline diagram for computing a placerank value of an EOI in

accordance with some embodiments.

[0025] FIG. 4 illustrates a table illustrating placerank values of a plurality of restaurants

in accordance with some embodiments.

[0026] FIG. 5 illustrates an interaction between a client and a server based on placerank

values associated with EOIs in accordance with some embodiments.

Description of the Disclosed Subject Matter

[0027] The present disclosure relates to apparatus, systems, and methods for analyzing

characteristics of entities of interest. In particular, the present disclosure provides a

mechanism for analyzing information about entities of interest and for rating or scoring the

entities of interest based on the analyzed information. The rating or the score of an entity of

interest can sometimes be referred to as a placerank value of an entity of interest. In some

embodiments, an "entity of interest" (EOI) can include any entity that has a physical location,

such as a restaurant, a national park, a store, travel agency, or a coffee shop, or a government

entity, such as a registry of motor vehicles, or any other business or non-business entity. In

other embodiments, an EOI can include any other types of entities, for example, products,

people, buildings, or computers.

[0028] At a high level, a placerank value of an EOI is indicative of an importance or

relevance of the EOI in view of predetermined characteristics or criteria. For example, a

placerank value of an EOI can be indicative of the "family friendliness" of the EOI. In this

example, a high placerank value can indicate that the associated EOI is family friendly,



whereas a low placerank value can indicate that the associated EOI is not family friendly. In

some embodiments, an EOI may be associated with a plurality of placerank values, each

associated with particular characteristics or criteria, such as predetermined audience or a

predetermined scenario. For example, a restaurant can be associated with three placerank

values: placerank.foodie, placerank.social, and placerank.good for singles. placerank.foodie

can indicate a popularity of the EOI to gourmets; placerank.social can indicate a popularity of

the EOI for social events; and placerank.good for singles can indicate a popularity of the

EOI to singles.

[0029] Placerank values can be useful in any systems that are configured to provide EOIs

in response to an information request, such as in a client/server system. For example, a

client can submit, to a server, an information request including, for example, a search query:

"good Chinese restaurants near Greenwich Village, New York." In response to the request,

the server can provide, to the client, a list of restaurants that (1) serve Chinese style food and

(2) are physically located in or near Greenwich Village, New York. When the server

provides the list of restaurants, the server can be configured to sort the restaurants using one

or more placerank values associated with the restaurants. For instance, if the server maintains

a "goodness" placerank value of restaurants (e.g., restaurants considered "good" are

associated with a higher placerank value compared to restaurants considered "bad",) the

server can provide a list of relevant restaurants such that restaurants with higher placerank

values (e.g., good restaurants) are presented before restaurants with lower placerank values

(e.g., bad restaurants). Similarly, if the server maintains a "price" placerank value of

restaurant (e.g., restaurants considered "inexpensive" are associated with a higher placerank

value compared to restaurants considered "expensive",) the server can provide a list of

relevant restaurants such that restaurants with higher placerank values (e.g., inexpensive

restaurants) are presented before restaurants with lower placerank values (e.g., expensive

restaurants).

[0030] When an EOI is associated with a plurality of placerank values, a server can use

one or more of the plurality of placerank values to determine the order of the EOIs. The

order of the EOIs can be further adjusted dynamically, for example, based on the specific use

case or a client's request.

[0031] Such an ordering (or ranking) of EOIs is possible regardless of whether the search

query in the information request is textual or geographic, as long as EOIs are associated with

a placerank value. A textual search query can include a search string, such as "Chinese



Restaurants," entered into an Internet search engine. A geographic search query can include

a geographic coordinate, for example, a (longitude, latitude) coordinate such as (40.733855,-

73.99386), requesting a list of all EOIs located within a given radius (e.g., 50 meters) of the

geographic coordinate.

[0032] Placerank values can also be useful in filtering search results. If a placerank value

of an EOI is less than a predetermined threshold, a server can hide the EOI from the list of

EOIs provided in response to an information request. This mechanism allows a server to

discard or hide EOIs that are relatively unimportant (e.g., restaurants that are considered "bad"

or "too expensive").

[0033] Placerank values can also be useful in selecting one or more mechanisms for

displaying information on the client. For example, placerank values can be used to select one

or more user interface elements, such as an icon or a font type, for conveying an importance

of an EOI within a visual display, such as a map. The selection of an appropriate user

interface element allows a client or a user to more quickly find the relevant EOI from the

display, such as a map. For instance, in response to an information request for "Chinese

Restaurants near Greenwich Village, New York," the server may provide, to the client, a map

of Greenwich Village. On that map, the server can display Chinese Restaurants that satisfy

the information request. The server can also indicate the quality of the presented Chinese

restaurants, based on the "goodness" placerank values associated with these Chinese

Restaurants. For example, Chinese Restaurants that are "excellent" may be designated by

three stars, Chinese Restaurants that are considered "good" may be designated by two stars,

Chinese Restaurants that are considered "acceptable" may be designated by one star, and

Chinese Restaurants that are considered "poor" or unacceptable, may not be indicated on the

map at all.

[0034] Placerank values can also be useful as a part of an analytics system that leverages

placerank values to make other conclusions about the EOI associated with the placerank

values.

[0035] Placerank values can be computed using a placerank computation mechanism.

The disclosed placerank computation mechanism can include gathering information about an

EOI, generating features for the EOI based on the gathered information, and generating a

placerank value for the EOI based on the generated features. In particular, various features,

or raw data signals, (e.g. a number of requests for that EOI's record via an application

programming interface ("API"), a number of reviews or descriptions or contributions about



that EOI from trusted sources (such as blogs that are considered reliable), and a number of

times the EOI's Wikipedia page was viewed) are gathered from multiple information sources.

Subsequently, these features are scaled and combined using a function to form the EOI's

placerank value. In some embodiments, the server can select one or more of the generated

features and use only the selected features to compute placerank values. This way, the server

can compute placerank values tailored to a particular application.

[0036] Unlike existing rating systems, which often only use numerical information to

generate its ratings, the disclosed placerank computation mechanism can compute ratings or

scores based on various information types. For example, the disclosed placerank

computation mechanism can use advertisements about the EOI, textual descriptions of the

EOI, which websites describe the EOI and the text on those websites about the EOI, attributes

of the EOI, as well as user reviews about the EOI to determine the placerank value of the EOI.

The ability to use various information types has significant benefits compared to existing

rating systems because the amount of information for computing a placerank value can be

significantly greater than the amount of numerical information for computing star-based

numerical scores. When the disclosed placerank computation mechanism uses a user review,

the disclosed placerank computation mechanism can use not just numerical ratings, but also

the tone of the text in the review and the quality / reliability of the review.

[0037] The benefit of the disclosed placerank computation mechanism, which considers a

variety of information types as further described below, is that the variety of information

types can provide a robust signal across many dimensions of interest, some of which may not

be explicit. For example, for a social networking service to rate a place as "good for kids", it

must ask users to provide an explicit rating for that feature. In contrast, the disclosed

placerank computation mechanism can estimate a value for this dimension (e.g., aspect)

based on, for example, words in reviews, the websites the review links to, and/or whether the

review is on a popular blog amongst mothers. Therefore, the disclosed placerank

computation mechanism can allow a service provider to add new dimensions without

explicitly asking reviewers to provide the information on such new dimensions.

[0038] In addition, the disclosed placerank computation mechanism can provide a

reliable signal even in the presence of bad actors seeking to increase the rating associated

with their interested entities. For example, to improve a rating on a social networking service,

a business owner could potentially ask friends to write reviews or pay outsiders to generate

favorable reviews. In contrast, the disclosed placerank computation mechanism considers



reviews across many sites, which makes the placerank computation mechanism more robust.

Furthermore, the PG module also considers additional information, such as the API traffic,

blogs (learning to favor trustworthy blogs), and sites that bad actors cannot collectively

compromise. In some cases, significant systematic disagreements across multiple sites may

even point to an EOI that is trying to game the online review system.

[0039] The function for computing a placerank value can be adapted to a particular

characteristic associated with the placerank value. In some embodiments, the adaptation of

the function can be performed by using appropriate label data as input variables to the

placerank computation. For example, the function for computing a placerank value can use,

as an input, social labels of the EOI. The social labels can include a number of check-ins or a

number of likes gathered from social networking services. This allows the function to

compute a placerank value that can be useful for finding EOIs with social importance (e.g.,

the placerank value is higher for EOIs with more social importance.) As another example,

the function for computing placerank values can use, as an input, medical labels associated

with EOIs, such as contributions from the National Provider Identifier ("NPI") registry. This

allows the function to compute a placerank value that can be useful for searching medical

providers (e.g., the placerank value is higher for EOIs relating to medical service providers.)

In other embodiments, the adaptation of the function can be performed by training the

function using appropriate label data. For example, the function can be trained using social

labels so that the function can compute placerank values that are correlated with social

importance. As another example, the function can be trained using medical labels so that the

function can compute placerank values correlated with medical service providers.

[0040] FIG. 1 illustrates a diagram of a placerank client/server system in accordance with

some embodiments. The system 100 includes a server 102, a communication network 104,

and one or more client devices 106. The server 102 can include a processor 108, a memory

device 110, a placerank generation (PG) module 112, a query response (QR) module 114, and

one or more interfaces 116.

[0041] The processor 108 of the server 102 can be implemented in hardware. The

processor 108 can include an application specific integrated circuit (ASIC), programmable

logic array (PLA), digital signal processor (DSP), field programmable gate array (FPGA), or

any other integrated circuit. The processor 108 can also include one or more of any other

applicable processors, such as a system-on-a-chip that combines one or more of a CPU, an

application processor, and flash memory, or a reduced instruction set computing (RISC)



processor. The memory device 110 of the processor 108 can include a computer readable

medium, flash memory, a magnetic disk drive, an optical drive, a programmable read-only

memory (PROM), and/or a read-only memory (ROM).

[0042] The PG module 112 can be configured to generate a placerank value for one or

more entities of interest (EOIs). The PG module 112 can maintain the generated placerank

values in the memory device 110 or provide the generated placerank values to the QR module

114. The QR module 114 can be configured to respond to information requests from one or

more clients 106, in batch or in real-time. In some embodiments, the PG module 112 and the

QR module 114 can reside in the same server 102. In other embodiments, the PG module

112 and the QR module 114 can reside in different servers.

[0043] In some embodiments, the PG module 112 and/or the QR module 114 can be

implemented in software stored in the non-transitory memory device 110, such as a non-

transitory computer readable medium. The software stored in the memory device 110 can run

on the processor 108 capable of executing computer instructions or computer code.

[0044] In some embodiments, the PG module 112 and/or the QR module 114 can be

implemented in hardware using an ASIC, PLA, DSP, FPGA, or any other integrated circuit.

In some embodiments, the PG module 112 and the QR module 114 can both be implemented

on the same integrated circuit, such as ASIC, PLA, DSP, or FPGA, thereby forming a system

on chip.

[0045] The server 102 can include one or more interfaces 116. The one or more

interfaces 116 provide an input and/or output mechanism to communicate internal to, and

external to, the server 102. For example, the one or more interfaces 116 enable

communication with clients 106 over the communication network 104. The one or more

interfaces 116 can also provide an application programming interface (API) to other servers

or computers coupled to the network 104 so that the server 102 can receive information based

on which placerank values can be computed. The one or more interfaces 116 are

implemented in hardware to send and receive signals in a variety of mediums, such as optical,

copper, and wireless, and in a number of different protocols some of which may be non-

transitory.

[0046] Although FIG. 1 represents the server 102 as a single server, the server 102 can

include more than one server and can be part of a cloud-computing platform.

[0047] A client 106 can include a desktop computer, a mobile computer, a tablet

computer, a cellular device, or any other computing devices having a processor and memory.



The server 102 and the one or more client devices 106 can communicate via the

communication network 104.

[0048] The communication network 104 can include the Internet, a cellular network, a

telephone network, a computer network, a packet switching network, a line switching

network, a local area network (LAN), a wide area network (WAN), a global area network, or

any number of private networks currently referred to as an Intranet, and/or any other network

or combination of networks that can accommodate data communication. Such networks may

be implemented with any number of hardware and software components, transmission media

and network protocols. Although FIG. 1 represents the network 104 as a single network, the

network 104 can include multiple interconnected networks listed above.

[0049] FIG. 2 illustrates a method for computing a placerank value of an EOI in

accordance with some embodiments. At a high level, the PG module 112 can be configured

to compute a placerank value in three steps. In step 202, the PG module 112 is configured to

collect information about the EOI, based on which a placerank value can be computed. In

step 204, the PG module 112 is configured to generate features based on the collected

information. In step 206, the PG module 112 is configured to combine the generated features

to determine the placerank value for the EOI.

[0050] FIG. 3 illustrates a detailed pipeline diagram of the method described with respect

to FIG. 2 in accordance with some embodiments. In FIG. 3, inputs to the PG module 112 are

illustrated as ovals; quantities used by the PG module 112 are illustrated as rectangles; the

placerank value produced by the PG module 112 are shown in the rectangle at the bottom of

the diagram; and arrows indicate how data propagates through the illustrated quantities (e.g.,

"Feature 1" is produced using the "Server Logs," "Internal Data" and "External Data" inputs).

[0051] In some embodiments, as discussed with respect to FIG. 2, the PG module 112 is

configured to compute a placerank value in three steps. In step 202, the PG module 112 is

configured to collect information about the EOI from a variety of information sources. In

some embodiments, the variety of information sources can include server logs 302, internal

database 304 maintaining internal data associated with the EOI, and external database 306

maintaining external data associated with the EOI.

[0052] In some embodiments, the internal data can include previously acquired data

about the EOI, and it can generally refer to data and metadata about the EOI in a local set of

databases. In some cases, the internal data can be gathered or generated by employees or



contractors working for the operator of the server 102 (e.g., an entity that generates the

placeranks).

[0053] In some embodiments, the external data generally refers to data that can be

accessed from external databases, websites, or Application Programming Interfaces (APIs).

For example, there are sites that keep track of number of page requests on Wikipedia for a

particular Wikipedia page. If that page is about an EOI, such as the Eiffel Tower, and if the

Wikipedia page for the EOI is popular, it can cause the PG module 112 to provide a higher

placerank value to that EOI. The external data can also include information from the Internet

gathered by, for example, a web crawler that collects information on webpages, freely

available datasets, or partner datasets.

[0054] In some embodiments, the server logs, for example, track all requests to a web or

an API server. Some of those requests are for a specific EOI. The PG module 112 can use

the number of such requests, frequency rate, and changes in request rate as features to

determine the placerank value for the specific EOI.

[0055] Working with the internal data, external data, and the server logs can be

challenging because it means managing internal data along with having to connect to many

external services, resolving the EOI (e.g., identifying and consolidating all data referencing a

particular EOI) across many services, and interpreting data in various formats. The PG

module 112 is capable of addressing these issues, as described further below.

[0056] In step 204, the PG module 112 can be configured to generate features for the

placerank computation based on the information retrieved in step 202. The PG module 112

can generate the features based on one or more of the collected information types. Although

FIG. 3 illustrates using only three features, the PG module 112 can use additional features for

computing the placerank value. For example, when the PG module 112 computes a

placerank value for a restaurant, the "feature 1" can represent an "expense" (e.g., with more

expensive restaurants receiving a higher value for this feature and less expensive restaurants

receiving a lower value for this feature), the "feature 2" can represent "quality" (e.g., with

better restaurants receiving a higher value for this feature), and the "feature 3" can represent

"cleanliness". The PG module 112 can also use other features not illustrated in FIG. 3, for

example, the "child friendliness" feature (e.g., is it a restaurant that welcomes families with

young children) or the "availability of valet parking" feature.

[0057] In some embodiments, the PG module 112 can be configured to access a list of

EOIs. The list of EOIs can include (1) a unique identifier of each EOI and (2) one or more



features associated with the unique identifiers. In some cases, the list of EOIs can be stored

in the memory device 110 in the server. In other cases, the list of EOIs can be stored in a

database in communication with the server 102.

[0058] In some embodiments, the server 102 is configured to receive an information

request for an EOI from one or more clients 106, requesting the server 102 to provide

information about the EOI stored in an internal database. The information request can be

received via a public API endpoint. In some cases, an information request can be associated

with one of a plurality of information request types. The information request types can

include a search request type or a direct EOI identification request type. An example of an

information request associated with the search request type can be a textual string, such as

"Chinese restaurants in New York." An example of an information request associated with

the direct EOI identification request type can be a textual string, such as "World Trade Center

in New York."

[0059] In some embodiments, the PG module 112 can use the information requests to

derive an information request feature for the placerank value computation. The information

request feature can include one or more of (1) a total number of information requests, (2) a

total number of each information request type, and/or (3) a list of origins of the information

requests, such as an IP address associated with clients sending the information requests. The

PG module 112 can use a snapshot of the information request feature and its time-dependent

characteristics to find time-dependent popularity of EOIs.

[0060] In some embodiments, during the construction of the internal database 304, the

server 102 can determine and maintain an aggregate count (e.g., a number) of data items, in

the internal database 304, relating to each EOI. The PG module 112 can use the aggregate

count as a feature for the placerank computation. For example, the PG module 112 can

determine the total number of data items that contributed to the association between the

"category" attribute of the EOI and the value "Restaurants". The PG module 112 can use this

number of data items as a feature for social relevance.

[0061] In some embodiments, the server 102 can associate (or link) external data in the

external database 306 to internal data in the internal database 304. In some cases, the server

102 can automatically determine such association by matching certain attributes of the

external data to the internal data. For example, the server 102 can automatically determine

the association between a Wikipedia page (i.e., external data) and the internal data by

matching the title of the Wikipedia page to the "name" attribute of EOIs in the internal



database 304. Once the server 102 determines the association, the PG module 112 can use

information in the Wikipedia page to derive a feature for the associated EOI in the internal

database 304. In some embodiments, the server 102 may associate (or link) external data in

the external database 306 to internal data in the internal database 304 using the apparatus,

systems, and methods as described in "APPARATUS, SYSTEMS, AND METHODS FOR

GROUPING DATA RECORDS," identified by U.S. Patent Application No. TBD, filed on an

even date herewith, referred by the Attorney Docket Number 2203957-00 129US1, the entire

content of which is hereby incorporated by reference herein in its entirety.

[0062] In some embodiments, the PG module 112 can be configured to generate features

based on a record associated with the EOI. The record can include a name of the EOI, an

address of the EOI, a phone number of the EOI, and/or a category of the EOI (e.g. the EOI is

a restaurant or a concrete manufacturer). The record can also include a number of physical

visits received by the EOI. For instance, the record can include a number of customers that

visited a restaurant over a predetermined period, a number of patrons that visit a particular

library, or a number of people that have their drivers' license renewed at a particular location

of the registry of motor vehicles. The record can also include a number of online visits

received by the EOI. For instance, the record can include a number of times a restaurant's

home web page is visited by Internet users, or a number of online purchases made from a

store's web page. The record of the EOI can also include an indication of whether the record

associated with the EOI is complete (e.g. whether the record associated with the EOI includes

an address and a phone number associated with the EOI). Because the record information can

be generated directly from retrieving information associated with the EOI, the information

generation from the EOI's record can be simple.

[0063] In some embodiments, the PG module 112 can be configured to generate features

from references to the EOI on the external dataset, such as the Internet and/or web pages. For

example, the PG module 112 can be configured to determine how many web pages mention

the EOI, how many reviews the EOI has received, an age of reviews or postings relating to

the EOI, an average rating of the EOI from reviews, and/or a relative popularity of web pages

and reviews mentioning the EOI.

[0064] In some embodiments, when the PG module 112 generates a feature from a review

of the EOI, the PG module 112 can use the tone of the text in the review as an additional

feature. The PG module 112 can be configured to determine the tone of the review using the

steps of converting words, in the text of a review, into a data structure, and determining the



tone based on the data structure. For example, in the training phase, the PG module 112 can

collect one or more words and maintain a mapping of those words to certain emotions or

adjectives about an entity. This allows the PG module 112 to build a mapping from words to

emotions or adjectives. Subsequently, in the testing phase, the PG module 112 can gather

words from the review of interest, and use the mapping to determine emotions or adjectives

associated with the words. Then, the PG module 112 can accumulate the scores (e.g., a

count) of those emotions or adjectives over words in the entire review to determine a tone of

the review. As another example, the PG module 112 can use natural language processing

techniques to parse and interpret prose about the EOI into, for example, a parse tree, and

apply statistical models that consider part of speech, counterfactual elements, context, and

other such information, to estimate the tone. In some embodiments, the tone extraction can

be performed periodically.

[0065] In some embodiments, when the PG module 112 generates a feature from a review

of the EOI, the PG module 112 can use the quality of the review (or a website that includes

the review) as an additional feature. In some cases, the PG module 112 can be configured to

determine the quality of the review (or a website that includes the review) through human

computation. For instance, the PG module 112 can request one or more persons to annotate

whether a particular review or a particular source of a review is reliable. Human computation

can be provided using a human computation engine, such as Amazon Mechanical Turk.

Human computation can be unreliable, especially when the person(s) performing the human

computation is unreliable. To increase the reliability of human computation, the PG module

112 can distribute the annotation task only to person(s) with high ratings from prior human

computation tasks. In some embodiments, the PG module 112 can distribute the annotation

task to multiple people and consolidate (e.g., average or smooth out) the annotation results

from the multiple people to further improve the reliability of human computation. In some

cases, the PG module 112 can be configured to automatically annotate a new data source as

reliable by comparing data in the new data source to data in a known, reliable data source. If

the data in the new data source agrees with the data in the known, reliable data source, then

the new data source is likely reliable as well.

[0066] In some embodiments, the PG module 112 can be configured to generate features

based on references to the EOI on one or more social networking services. For instance, the

PG module 112 can be configured to use a number of "likes" for the EOI, a number and/or

frequency of tweets relating to the EOI, and/or a number and/or rate of check-ins. The PG



module 112 can receive the references to the EOI on one or more social networking services

via a variety of communication techniques, such as application programming interface (API)

calls to social networking services, including a firehose (or subset) access to Twitter. In

some embodiments, the PG module 112 can download references to the EOI on one or more

social networking services periodically, and update them accordingly in a local database or a

local memory device 110. The PG module can then resolve and annotate the EOI

identifications using the downloaded references. In other embodiments, the PG module 112

can download references to the EOI on one or more social networking services in real-time.

[0067] In some embodiments, the PG module 112 can be configured to generate features

based on web logs and/or API logs. The server 102 can be configured to maintain a log of

data traffic relating to the EOI, which can measure the rate of requests for a given EOI to a

web server or an API server. For example, the data traffic can indicate a number of requests

for a given EOI to a web server or an API server. The log can indicate a time and frequency

at which a particular API was used by clients 106 to access information maintained by the

server 102. The log can also indicate an identification of clients 106, such as an Internet

Protocol (IP) address, that accessed information maintained by the server 102. For instance,

the server 102 can maintain how many times clients/users access information relating to a

particular EOI, and how many independent clients/users access information relating to a

particular EOI. The PG module 112 can parse such logs to generate features to be used for

the placerank computation. For example, the PG module 112 can parse an http log, which

includes the time and paths referencing certain EOIs. The http logs, as shown below, are

formatted as [IP address, timestamp, used method, path, protocol, response code].

• 10.0.1.1 - - [29/Mar/2013:l 1:18:25 -0700] "GET /EOI/SOME ENTITY ID 1

HTTP/1.1" 200

• 10.0.1.2 - - [29/Mar/2013:l 1:17:25 -0700] "GET /EOI/S OME ENTITY ID2

HTTP/1.1" 200

[0068] In some embodiments, the PG module 112 can be configured to use summary

attributes of the EOI as features associated with the EOI. The summary attributes associated

with the EOI can be derived from the information collected in step 202, as disclosed in U.S.

Provisional Patent Application No. 61/799,846, titled "SYSTEM WITH BATCH AND

REAL TIME DATA PROCESSING," filed on March 15, 2013, which is herein incorporated

by reference in its entirety. For example, the PG module 112 is configured to generate

summary attributes by formatting unstructured input data into structured data having a



predetermined data structure. Then, the PG module 112 is configured to group the structured

data into a plurality of groups, each associated with a particular EOI. Then the PG module is

configured to generate a representative identifier for each group. Subsequently, the PG

module 112 can generate summary attributes (or summary data) for each group based on the

input data associated with the particular group for the EOI.

[0069] For example, when input data includes 5 data items associated with a restaurant A,

the PG module 112 can determine that those 5 data items are associated with the same EOI

(e.g., the restaurant A), and determine summary data associated with the 5 data items. For

instance, if 3 data items indicate that the restaurant A has valet parking and 2 data items

indicate that the restaurant A does not have valet parking, then the PG module 112 can

summarize (e.g., average or smooth out) the 5 data items using a majority voting scheme and

indicate that the EOI has a valet parking.

[0070] In some embodiments, the PG module 112 can use metadata to compute the

summary attributes. The metadata can include, for example, references to (1) a source from

which the input data originates, (2) a user identification that contributed the input data, and/or

(3) a data on which the input data was contributed. The summary attributes can include, for

example, (1) a number of data items in the collected information, (2) a list of contributing

user identifications, (3) a time stamp of the collected information indicating the accuracy of

the collected information, and/or (4) a number of times a particular EOI has appeared

throughout the collected information, which may embody information on a popularity of the

EOI.

[0071] Other features that can be used by the PG module 112 can include a number of

information requests received by the PG module via a particular API; a number of

information sources contributing to the computation of the EOFs placerank value; a number

of occurrences or references to the EOI on the Internet, also referred to as a number of

external crosswalk references (e.g. references to the EOFs profile pages in social network

websites); a category of the EOI (e.g., Chinese restaurant, Indian restaurant, Thai restaurant);

a number of visits received by the EOFs Wikipedia page; a number of check-ins at social

networking sites; a social weight of the category associated with the EOI; a number of

reviews associated with the EOI; and/or a number of user-contributed reviews on social

networking sites.

[0072] In some embodiments, the PG module 112 can also use, as a feature, the amount

of information associated with an EOI (e.g., a number of data points associated with the EOI).



In some cases, EOIs with more information can correlate with more popular entities since

they generally are more discussed on the web and are documented in greater detail. For

example, a famous restaurant often has many reviews, advertisements, and listings, including

details about the name of the chef, the number of tables, and whether the restaurant is

accessible by handicapped persons. In contrast, less popular restaurants may have fewer

reviews and entries, and even when there are reviews and entries, they may be less filled out,

for example, with only the name and the address. The PG module 112 can learn this

correlation and favor EOI with more details as more likely to be important.

[0073] In some embodiments, the PG module 112 can be configured to normalize the

features. The feature normalization step can provide that features have similar ranges and

prevent outliers from dominating (or biasing) the placerank value disproportionately.

[0074] In some cases, features are all normalized to a common scale. For example, the

features can be normalized so that that the features all have values in the range of [0, 1] (e.g.,

each normalized feature has a minimum value of zero, a maximum value of one, and can

have any value in between those extreme values). In some cases, the normalization can be

performed using a cumulative distribution function of an exponential distribution. Parameter

of the exponential distribution for the features can be set such that the mean or median of

each feature is given the same normalized value, for example, 0.5.

[0075] In some embodiments, the PG module 112 can be configured to use the same (or a

small number of) data structure type to represent generated features. In some embodiments,

the PG module 112 can use a data structure in accordance with the Scarecrow platform,

disclosed in U.S. Provisional Patent Application No. 61/799,131, titled "SYSTEM AND

METHOD FOR CROWD SOURCING DOMAIN SPECIFIC INTELLIGENCE," filed on

March 15, 2013, which is herein incorporated by reference in its entirety. In other words, the

PG module 112 can use a data structure predetermined by a person having an expertise in a

particular application of a feature. In other embodiments, the PG module 112 can determine,

on its own, the data structure for a feature and automatically populate some or all of the fields

in the data structure. For example, the PG module 112 can determine whether data from a

data source is changing over time. The PG module 112 can determine that the portion of the

data that does not change over time is the label (or an identifier) of a feature, and the portion

of the data that does change over time is the value of the feature. Therefore, the PG module

112 can subsequently populate the data structure based on the determined label of a feature

and the determined value of the feature.



[0076] In step 206, the PG module 112 is configured to generate a placerank value based

on the generated features (or the normalized features). In some cases, the PG module 112

can use a function to aggregate the values of the generated features (or the normalized

features). The output of the function can be a raw placerank value 308. The function can be

configured so that popular EOIs are assigned higher placerank values compared to unpopular

EOIs. For example, restaurants that receive more physical customer visits can have a higher

placerank than restaurants that receive fewer physical customer visits.

[0077] In some embodiments, the PG module 112 is configured to compute the raw

placerank value 308 by operating a function that, in part, performs a weighted combination of

exponentiated feature values. For example, the function for computing the raw placerank

value 308 can be represented as:

where ω ί represents a feature weight for the i t feature f , is a feature scaling rate for the

i feature f , and is a set of indices referring to all features. The feature f indicates the

raw feature value associated with the i feature. The feature weight ω indicates an

importance of the i h feature f . For example, a higher feature weight ω ι can be indicative

of the fact that the i h feature f is more useful in determining the placerank value compared

to other features with lower feature weights. The feature scaling rate is a normalization

constant. In other words, the feature scaling rate is used to map the range of the raw

feature value f to [0, 1]. A higher scaling rate can be indicative of the fact that that the

range of the associated raw feature value f is small, and thus need to be amplified to be

mapped to the range of [0, 1]. A lower scaling rate can be indicative of the fact that that

the range of the associated raw feature value f is large, and thus need to be reduced to be

mapped to the range of [0, 1], where [0, 1] refers a range starting between (and including) 0

and 1. Thus, f can be referred to as a normalized feature value.

[0078] In other embodiments, the PG module 112 is configured to compute the raw

placerank value 308 by operating a function that linearly combines the weighted normalized

feature values. For example, the function for computing the raw placerank value 308 can be

represented as:



where ω ί represents a feature weight for the i t feature f , is the feature scaling rate, and

is a set of indices referring to the features.

[0079] Once raw placerank values are generated, they can be used to produce the final

placerank value. In some embodiments, after the placerank values are computed for all EOIs,

the placerank values can be scaled to the range of [0, 100] to roughly match percentiles,

where [0, 100] refers a range starting between (and including) 0 and 100. For example, a

placerank value of 85 can be indicative of the fact that the corresponding EOI has a higher

placerank value than about 85% of the EOIs. This process of producing the final placerank

value is called "Percentile Normalization."

[0080] In some cases, if available information is insufficient to produce a reliable

placerank value for a EOI, then that EOI can be flagged as such. For example, a placerank

value of - 1 is reserved to indicate that the EOI is not associated with a placerank value

because, for instance, there is not enough information for computing the placerank for this

EOI, or, for instance, the placerank value of the EOI should not be provided to clients due to

predetermined restrictions. FIG. 4 illustrates an exemplary table illustrating placerank values

of a plurality of restaurants in accordance with some embodiments.

[0081] In some embodiments, the function for computing the placerank values can be

periodically updated and the set of placerank values can be reproduced when the function is

so updated. One way to update the function is to re-weight underlying features using

machine learning techniques. For example, during a recession, lower priced restaurants can

be biased to receive higher placerank value. As another example, if a source of collected

information falls in quality, the weights attributed to features from that source can be reduced.

Continuing that example, an individual's online blog could be a source of features used to

produce placerank values. If the person's blog rates restaurants (e.g., as "excellent" or

"terrible"), the PG module 112 can extract those ratings from the blog and use them as

features for the placerank computation. As long as the person's blog is considered a reliable

information source, the features generated from the blog can be considered important (or

given high weights) in producing placerank values. However, if the PG module 112

determines that the person's blog is no longer reliable, the importance (or weights) of features

generated from that blog can be decreased.



[0082] In some embodiments, the PG module 112 can use machine learning techniques to

automatically determine (or learn) feature weights ω for the i feature f . The process of

determining the feature weights can be referred to as weight training.

[0083] In some embodiments, the PG module 112 can use normalized feature values

in the training set to determine the feature weights i 310. In particular, the PG module 112

can be configured to use the normalized feature values and importance labels 312 to

generate feature weights ω 310, such that the features that are reliable predictors of the

given importance label 312 are assigned higher weights.

[0084] In some cases, the PG module 112 can generate the entire set of feature weights

, , collectively referred to as , using a supervised learning technique. For example,

the PG module 112 can receive a labeled training set, and use the labeled training set to find

the feature weights ω that satisfy the following:

where r refers to a placerank estimator, PR refers to the labeled placerank value, in the

training set, to be estimated from the features f , , using the placerank estimator η and

g is a cost function. As discussed above, the placerank estimator η can include

η{ωί ) = ( i i ΐ η(ωί = ωί {l - exp{- f . The cost function g can include a linear

function, a logarithm function, an exponential function, a non-linear function, or any other

functions that can penalize a difference between the labeled placerank value and the

placerank value estimated by the placerank estimator η . In other cases, the PG module 112

can generate feature weights ω using linear regression, non-linear regression, kernel

regression, Bayesian techniques, such as Naive Bayesian, and/or gradient descent techniques.

[0085] The importance labels 312 can be indicative of which features are important in

determining the placerank values. The importance labels 312 can be indicative of 1) a

popularity of an EOI and/or a feature, 2) an importance of a feature from the perspective of

consumers on the Internet, 3) an importance of a feature from the perspective of critics or

reviewers, and/or 4) an importance of a feature from the perspective of the associated

industry. The importance labels 312 can be used to optimize the placerank system for a

particular application (e.g., a use case). Therefore, the importance labels 312 can be added



based on a user demand. For example, if a user wants to find a dentist that causes the least

amount of pain, then the user can add, to the importance labels 312, a

"placerank dentists who dont hurt" label.

[0086] In some embodiments, the popularity of an EOI and/or a feature can be

determined based on the information request feature, as discussed previously. For example,

the popularity of an EOI and/or a feature can be estimated based on the number of

information requests received for the EOI and/or the particular feature of the EOI. In some

embodiments, the importance label 312 can be updated in real-time as the rate at which the

information requests for the EOI are received fluctuates over time. This training process can

be done in either a batch or real-time manner, using machine learning methods such as

regression, batch, mini-batch or stochastic gradient descent.

[0087] In some embodiments, the PG module 112 can periodically reproduce placerank

values in a batch mode. For example, the PG module 112 can periodically retrieve all

collected information and re-compute placerank values for EOIs. In some embodiments, the

PG module 112 can continually update the placerank values in real-time as new or updated

information becomes available or as the importance labels are updated. The manner in which

the placerank values can be updated in a batch mode and in real time simultaneously is

further described in the U.S. Provisional Patent Application No. 61/799,846, titled "SYSTEM

WITH BATCH AND REAL TIME DATA PROCESSING," supra.

[0088] In some embodiments, the PG module 112 can use a specific, targeted function for

computing a placerank value when a general function produces poor quality. In particular,

the PG module 112 can be configured to use a different function for computing placerank

value based on the type of the placerank value, characteristics of the EOI associated with the

placerank value, a type of the EOI associated with the placerank value. For example, the PG

module 112 can be configured to use different weights to combine features when the EOI is

within a specific country, region, locality, or by industry category or sub-category. In other

words, the PG module 112 may use a first function for producing placerank values for

restaurants in New York City and may use a second function for producing placerank values

for restaurants in Boston. As another example, the PG module 112 can be configured to use

different weights to combine features when the placerank value to be computed is associated

with a particular type, such as "family friendliness," "proximity to subway stations," or

"price." In some embodiments, the PG module 112 can learn the specific, targeted function

using a supervised learning technique. For example, the PG module 112 can learn the



specific, targeted function by learning a regression mapping (e.g., a function or a table) that

maps the characteristics of the EOI or the type of the placerank value to the desired specific,

targeted function or parameters of the specific, targeted function.

[0089] In some embodiments, the collected information of step 202 or the generated

features of step 204 can be stored in an updatable database, such as a general-purpose

database management system (DBMS). Maintaining the set of collected information or the

generated features in such a database allows placerank values to be recomputed or updated at

appropriate times. For example, after a set of placerank values are produced, it may be

desirable to update the function for computing the placerank values and recompute the

placerank values using the updated function. In some embodiments, the DBMS can include

MySQL, MariaDB, PostgreSQL, SQLite, MongoDB, Leveldb, Riak, HBase, Microsoft SQL

Server, Oracle, SAP, dBASE, FoxPro, IBM DB2, LibreOffice Base and FileMaker Pro.

[0090] In some embodiments, the PG module 112 or the QR module 114 is configured to

order search results based on placerank values. For example, when the server 102 responds

to an information request from a client 106, the PG module 112 or the QR module 114 can

retrieve EOIs that are potentially relevant to a query in the information request. Then the PG

module 112 or the QR module 114 can retrieve placerank values associated with the

potentially relevant EOIs. Subsequently, the PG module 112 or the QR module 114 can

order the potentially relevant EOIs based on the placerank values associated with the

potentially relevant EOIs.

[0091] In some embodiments, the disclosed mechanism for computing placerank values

can be extended to a variety of EOIs, including products, companies, people, services, or

websites.

[0092] FIG. 5 illustrates an interaction between a client and a server based on placerank

values associated with EOIs in accordance with some embodiments. The server 102 can

include a QR module 114 that is configured to communicate with the client 106 to provide

information to the client 106.

[0093] In step 1, the QR module 114 of the server 102 can receive, from the client 106,

an information request. The information request can include one or more search terms,

requesting the QR module 114 to provide a list of EOIs (or any other relevant information)

that satisfy (or match) the one or more search terms.



[0094] In step 2, in response to the information request, the QR module 114 can

determine EOIs (or any other relevant information) that match the one or more search queries

in the information request.

[0095] In some embodiments, the QR module 114 can determine the EOIs based on the

placerank values associated with the EOIs. For example, in response to receiving the

information request, the QR module 114 can receive placerank values of entities that may

satisfy the one or more search queries in the information request. Then, the QR module 114

can determine the EOIs based on the received placerank values. For example, the QR

module 114 can select, as the EOIs, 10 entities associated with 10 highest placerank values.

[0096] In some embodiments, if the information request from the client 106 includes an

importance label, the QR module 114 can provide the importance label to the PG module 112

so that the PG module 112 can update the placerank values in view of the received

importance label. Subsequently, the PG module 112 can provide the updated placerank

values to the QR module 114 so that the QR module 114 can identify the EOIs based on the

updated placerank values.

[0097] In step 3, if the PG module 112 has not ordered the determined EOIs based on the

associated placerank values, the QR module 114 can optionally order (or rank) the

determined EOIs based on one or more placerank values associated with the determined EOIs.

And in step 4, the QR module 114 can provide the determined EOIs and the retrieved

placerank values to the client 106 that requested the information.

[0098] In some embodiments, the PG module 112 or the QR module 114 can be

configured to dynamically re-order EOIs based on one or more placerank values associated

with the EOIs. The dynamic re-ordering mechanism can enable the server 102 to effectively

order EOIs based on contextual information associated with the information request. For

example, the PG module 112 or the QR module 114 can be configured to bias the ordering of

the EOIs based on one or more contextual conditions in which the information request was

received by the server 102.

[0099] In some embodiments, the contextual conditions can include time, a geographic

location (e.g., a Global Positioning System data), an application that sent the information

request, an identification or a profile of a user that sent the information request, and/or a

client device that sent the information request. For example, if an application that sent the

information request is a social check-in application, the PG module 112 or the QR module

114 can be configured to rate certain types of EOIs, such as restaurants, higher than other



types of EOIs, such as warehouses, since users of the social check-in application generally

visit restaurants more often than warehouses. The bias for the dynamic re-ordering can be

learned using machine learning techniques. The bias can be represented as a function that

combines multiple placerank values (e.g. child friendly and foodie) with different weights

(e.g. multipliers for each placerank value and/or an addition constant into a composite score).

In some cases, the function can also take into account other parameters, such as distance, for

example, linearly, logarithmically, or exponentially.

[0100] In some embodiments, the context information can also include one or more

features determined at query time. In some cases, the combination of features determined at

query time can include information associated with or that is a part of the information request.

The PG module 112 or the QR module 114 can combine the one or more features with one or

more placerank values to determine a final score for a EOL The PG module 112 or the QR

module 114 can then use the final score to dynamically re-order the EOIs and send the

reordered EOIs to a client device that sent the information request.

[0101] For example, the PG module 112 or the QR module 114 can be configured to

receive a location, typically the location of the device, from a client device that sent the

information request. This location information can be represented as a location identifier,

such as a Global Positioning System (GPS) coordinate or a latitude/longitude coordinate pair,

and can be included in the information request. For example, the PG module 112 or the QR

module 114 can determine a physical distance or a travel time between the location provided

by the client device and a particular EOI, and combine the distance and one or more

placerank values of the particular EOI to determine a score for the particular EOI. The PG

module 112 or the QR module 114 can repeat this process for each of the EOIs to generate a

plurality of scores. Then, the PG module 112 or the QR module 114 can use the plurality of

scores to reorder the EOIs, thereby taking into account the importance of an EOI and how far

the EOI is from the location provided by the client device. In some cases, the PG module 112

or the QR module 114 can take into account the size of the EOI when combining the distance

or the travel time with one or more placerank values. Oftentimes, a distance between an EOI

and a location provided by the client device is computed based on a center of the EOI and a

center of the location provided by the client device. This can be inaccurate when the EOI is

large. For instance, a football stadium is significantly large, and a distance or a travel time to

the football stadium can be significantly less when the size of the football stadium is taken

into account. Therefore, the PG module 112 or the QR module 114 can be configured to take



into account the size of the EOI when combining the distance or the travel time with one or

more placerank values.

[0102] As another example, the PG module 112 or the QR module 114 can be configured

to use the time at which the information request is received to dynamically reorder EOIs. For

example, there is a slim chance that a person is interested in going to her accountant at 1AM,

but there is a significant chance that the person is interested in going to a bar at 1AM.

Therefore, the PG module 112 or the QR module 114 can combine time information with one

or more placerank values associated with a particular EOI to determine a score for the

particular EOI. Then, the PG module 112 or the QR module 114 repeat this process for EOIs

to determine a plurality of scores for the EOIs, and use the plurality of scores to reorder the

EOIs, thereby taking into account the importance of an EOI and a time at which the

information request is received.

[0103] The PG module 112 or the QR module 114 can also combine two or more of these

context information features with placerank values to dynamically re-order the EOIs based on

two or more of these context features.

[0104] In some embodiments, the PG module 112 or the QR module 114 can combine

one or more of these context information features with placerank values using a combination

function. The combination function can be a linear function, a non-linear function, a kernel

function, or any other function that is capable of mapping one or more of these context

information features and one or more placerank values to a final score for a particular EOI.

[0105] In some embodiments, the client 106 can include user equipment of a cellular

network. The user equipment communicates with one or more radio access networks and

with wired communication networks. The user equipment can be a cellular phone having

phonetic communication capabilities. The user equipment can also be a smart phone

providing services such as word processing, web browsing, gaming, e-book capabilities, an

operating system, and a full keyboard. The user equipment can also be a tablet computer

providing network access and most of the services provided by a smart phone. The user

equipment operates using an operating system such as Symbian OS, iPhone OS, RIM's

Blackberry, Windows Mobile, Linux, HP WebOS, and Android. The screen might be a touch

screen that is used to input data to the mobile device, in which case the screen can be used

instead of the full keyboard. The user equipment can also keep global positioning

coordinates, profile information, or other location information.



[0106] The client 106 also includes any platforms capable of computations. Non-limiting

examples can include computers, netbooks, laptops, servers, and any equipment with

computation capabilities. The client 106 is configured with one or more processors that

process instructions and run software that may be stored in memory. The processor also

communicates with the memory and interfaces to communicate with other devices. The

processor can be any applicable processor such as a system-on-a-chip that combines a CPU,

an application processor, and flash memory. The client 106 can also provide a variety of user

interfaces such as a keyboard, a touch screen, a trackball, a touch pad, and/or a mouse. The

client 106 may also include speakers and a display device in some embodiments.

[0107] In some embodiments, the server 102 can reside in a data center and form a node

in a cloud computing infrastructure. The server 102 can also provide services on demand. A

module hosting a client is capable of migrating from one server to another server seamlessly,

without causing program faults or system breakdown. The server 102 on the cloud can be

managed using a management system.

[0108] Other embodiments are within the scope and spirit of the disclosed subject matter.

[0109] The subject matter described herein can be implemented in digital electronic

circuitry, or in computer software, firmware, or hardware, including the structural means

disclosed in this specification and structural equivalents thereof, or in combinations of them.

The subject matter described herein can be implemented as one or more computer program

products, such as one or more computer programs tangibly embodied in an information

carrier (e.g., in a machine-readable storage device), or embodied in a propagated signal, for

execution by, or to control the operation of, data processing apparatus (e.g., a programmable

processor, a computer, or multiple computers). A computer program (also known as a

program, software, software application, or code) can be written in any form of programming

language, including compiled or interpreted languages, and it can be deployed in any form,

including as a stand-alone program or as a module, component, subroutine, or other unit

suitable for use in a computing environment. A computer program does not necessarily

correspond to a file. A program can be stored in a portion of a file that holds other programs

or data, in a single file dedicated to the program in question, or in multiple coordinated files

(e.g., files that store one or more modules, sub-programs, or portions of code). A computer

program can be deployed to be executed on one computer or on multiple computers at one

site or distributed across multiple sites and interconnected by a communication network.



[0110] The processes and logic flows described in this specification, including the

method steps of the subject matter described herein, can be performed by one or more

programmable processors executing one or more computer programs to perform functions of

the subject matter described herein by operating on input data and generating output. The

processes and logic flows can also be performed by, and apparatus of the subject matter

described herein can be implemented as, special purpose logic circuitry, e.g., an FPGA (field

programmable gate array) or an ASIC (application-specific integrated circuit).

[0111] Processors suitable for the execution of a computer program include, by way of

example, both general and special purpose microprocessors, and any one or more processor

of any kind of digital computer. Generally, a processor will receive instructions and data

from a read-only memory or a random access memory or both. The essential elements of a

computer are a processor for executing instructions and one or more memory devices for

storing instructions and data. Generally, a computer will also include, or be operatively

coupled to receive data from or transfer data to, or both, one or more mass storage devices for

storing data, e.g., magnetic, magneto-optical disks, or optical disks. Information carriers

suitable for embodying computer program instructions and data include all forms of

non-volatile memory, including by way of example semiconductor memory devices, (e.g.,

EPROM, EEPROM, and flash memory devices); magnetic disks, (e.g., internal hard disks or

removable disks); magneto-optical disks; and optical disks (e.g., CD and DVD disks). The

processor and the memory can be supplemented by, or incorporated in, special purpose logic

circuitry.

[0112] To provide for interaction with a user, the subject matter described herein can be

implemented on a computer having a display device, e.g., a CRT (cathode ray tube) or LCD

(liquid crystal display) monitor, for displaying information to the user and a keyboard and a

pointing device, (e.g., a mouse or a trackball), by which the user can provide input to the

computer. Other kinds of devices can be used to provide for interaction with a user as well.

For example, feedback provided to the user can be any form of sensory feedback, (e.g., visual

feedback, auditory feedback, or tactile feedback), and input from the user can be received in

any form, including acoustic, speech, or tactile input.

[0113] The techniques described herein can be implemented using one or more modules.

As used herein, the term "module" refers to computing software, firmware, hardware, and/or

various combinations thereof. At a minimum, however, modules are not to be interpreted as

software that is not implemented on hardware, firmware, or recorded on a non-transitory



processor readable recordable storage medium. Indeed "module" is to be interpreted to

include at least some physical, non-transitory hardware such as a part of a processor or

computer. Two different modules can share the same physical hardware (e.g., two different

modules can use the same processor and network interface). The modules described herein

can be combined, integrated, separated, and/or duplicated to support various applications.

Also, a function described herein as being performed at a particular module can be performed

at one or more other modules and/or by one or more other devices instead of or in addition to

the function performed at the particular module. Further, the modules can be implemented

across multiple devices and/or other components local or remote to one another.

Additionally, the modules can be moved from one device and added to another device, and/or

can be included in both devices.

[0114] The subject matter described herein can be implemented in a computing system

that includes a back-end component (e.g., a data server), a middleware component (e.g., an

application server), or a front-end component (e.g., a client computer having a graphical user

interface or a web browser through which a user can interact with an implementation of the

subject matter described herein), or any combination of such back-end, middleware, and

front-end components. The components of the system can be interconnected by any form or

medium of digital data communication, e.g., a communication network. Examples of

communication networks include a local area network ("LAN") and a wide area network

("WAN"), e.g., the Internet.

[0115] The terms "a" or "an," as used herein throughout the present application, can be

defined as one or more than one. Also, the use of introductory phrases such as "at least one"

and "one or more" should not be construed to imply that the introduction of another element

by the indefinite articles "a" or "an" limits the corresponding element to only one such

element. The same holds true for the use of definite articles.

[0116] It is to be understood that the disclosed subject matter is not limited in its

application to the details of construction and to the arrangements of the components set forth

in the following description or illustrated in the drawings. The disclosed subject matter is

capable of other embodiments and of being practiced and carried out in various ways. Also,

it is to be understood that the phraseology and terminology employed herein are for the

purpose of description and should not be regarded as limiting.

[0117] As such, those skilled in the art will appreciate that the conception, upon which

this disclosure is based, may readily be utilized as a basis for the designing of other structures,
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methods, and systems for carrying out the several purposes of the disclosed subject matter. It

is important, therefore, that the claims be regarded as including such equivalent constructions

insofar as they do not depart from the spirit and scope of the disclosed subject matter.

[0001] Although the disclosed subject matter has been described and illustrated in the

foregoing exemplary embodiments, it is understood that the present disclosure has been made

only by way of example, and that numerous changes in the details of implementation of the

disclosed subject matter may be made without departing from the spirit and scope of the

disclosed subject matter.
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CLAIMS

We claim:

1. An apparatus comprising:

a memory device that is configured to maintain information about an entity of

interest, wherein the information includes internal data, external data, and server logs

associated with the entity of interest; and

a processor, in communication with the memory device, and configured to run one

or more modules that are operable to cause the apparatus to:

retrieve the internal data, the external data, and the server logs about the

entity of interest;

generate a plurality of features based on the internal data, the external data,

and the server logs; and

compute a score for the entity of interest based on the plurality of features,

wherein the score is indicative of an importance of the entity of interest.

2 . The apparatus of claim 1, wherein the one or more modules are further operable to

cause the apparatus to:

receive, from a computing device, an information request including a query,

requesting the apparatus to provide information on one or more entities associated with the

query;

identify at least one entity associated with the query based on at least one score

associated with the at least one entity; and

order the at least one entity based on the at least one score using a sorting

mechanism prior to providing information on the at least one entity to the computing device.

3. The apparatus of claim 2, wherein the one or more modules are further operable to

cause the apparatus to modify the order of the at least one entity by altering one or more

scores of the at least one entity based on one or more contextual conditions associated with

the information request.

4 . The apparatus of claim 3, wherein the one or more contextual conditions

associated with the information request can include one or more of: a time at which the



information request is received, a geographic location from which the information request is

received, an application from which the information request is received, a profile of a user

from which the information request is received, and/or a type of the computing device that

sent the information request.

5 . The apparatus of claim 1, wherein one of the plurality of features comprises

summary attributes associated with a particular characteristic of the EOI, and the one or more

modules are further operable to cause the apparatus to:

format the internal data, external data, and server logs into structured data having

a predetermined data structure;

determine a subset of the structured data associated with the particular

characteristic of the EOI; and

generate the summary attributes of the particular characteristic of the EOI based

on the subset of the structured data.

6 . The apparatus of claim 1, wherein one of the plurality of features comprises an

aggregate count of data items, in the internal dataset, relating to the entity of interest.

7 . The apparatus of claim 1, wherein one of the plurality of features comprises an

information request feature indicative of a total number of information requests, received by

the apparatus, for information relating to the entity of interest.

8. The apparatus of claim 7, wherein an information request is associated with one of

a plurality of information request types, and the information request feature is also indicative

of a total number of information requests, received by the apparatus, associated with each of

the plurality of information request types.

9 . The apparatus of claim 1, wherein the plurality of features is normalized to a

common scale.



10. The apparatus of claim 1, wherein the one or more modules are further operable to

cause the apparatus to determine an association between the external data and the internal

data by matching one or more attributes of the external data to the internal data.

11. The apparatus of claim 1, wherein the one or more modules are further operable to

compute the score for the entity of interest by computing a weighted combination of the

plurality of features associated with the EOI.

12. The apparatus of claim 11, wherein the one or more modules are further operable

to determine weights for the weighted combination based on importance labels indicating an

importance of each of the plurality of features.

13. The apparatus of claim 1, wherein the one or more modules are further operable to

compute the score for the entity of interest by computing exponentiations of the plurality of

features.

14. A method for processing information relating to an entity of interest, the method

comprising:

retrieving internal data, external data, and server logs about the entity of interest;

generating a plurality of features for the entity of interest based on the internal

data, the external data, and the server logs; and

computing a score for the entity of interest based on the plurality of features,

wherein the score is indicative of an importance of the entity of interest.

15. The method of claim 14, further comprising:

receiving, from a computing device, an information request including a query,

requesting the apparatus to provide information on one or more entities associated with the

query;

identifying at least one entity associated with the query based on at least one score

associated with the at least one entity; and



ordering the at least one entity based on the at least one score using a sorting

mechanism prior to providing information on the at least one entity to the computing device.

16. The method of claim 15, further comprising modifying the order of the at least

one entity by altering one or more scores of the at least one entity based on one or more

contextual conditions associated with the information request.

17. The method of claim 14, wherein one of the plurality of features comprises

summary attributes associated with a particular characteristic of the EOI, and the method

further comprises:

formatting the internal data, external data, and server logs into structured data

having a predetermined data structure;

determining a subset of the structured data associated with the particular

characteristic of the EOI; and

generating the summary attributes of the particular characteristic of the EOI based

on the subset of the structured data.

18. The method of claim 14, further comprising determining an association between

the external data and the internal data by matching one or more attributes of the external

data to the internal data.

19. A non-transitory computer readable medium having executable instructions

operable to cause a data processing apparatus to process information about an entity of

interest; the executable instructions operable to cause the data processing apparatus to:

retrieve internal data, external data, and server logs about the entity of interest;

generate a plurality of features for the entity of interest based on the internal data,

the external data, and the server logs; and

compute a score for the entity of interest based on the plurality of features,

wherein the score is indicative of an importance of the entity of interest.



20. The non-transitory computer readable medium of claim 19, further comprising

executable instructions operable to cause the data processing apparatus to:

receive, from a computing device, an information request for a plurality of scores

associated with a plurality of entities of interest;

determine the plurality of scores for the plurality of entities of interest; and

order the plurality of scores using a sorting mechanism prior to providing the

plurality of scores to the computing device.

2 1. The non-transitory computer readable medium of claim 19, wherein one of the

plurality of features comprises summary attributes associated with a particular characteristic

of the EOI, and wherein the non-transitory computer readable medium further comprises

executable instructions operable to cause the data processing apparatus to:

format the internal data, external data, and server logs into structured data having

a predetermined data structure;

determine a subset of the structured data associated with the particular

characteristic of the EOI; and

generate the summary attributes of the particular characteristic of the EOI based

on the subset of the structured data.
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