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TITLE: METHOD AND SYSTEM FOR CANDIDATE MATCHING USING

DYNAMIC DICTIONARY MAINTENANCE HEURISTICS

FIELD OF TECHNOLOGY

[0001] The present disclosure relates to employment candidate matching

methods and systems. Certain embodiments provide a method and system for

candidate matching using dynamic dictionary maintenance heuristics.

BACKGROUND

[0002] Various techniques have been developed for indexing, searching, and

locating documents or electronic data files to facilitate matching job postings with

relevant candidates, and vice versa. Past approaches, in which job postings and

candidate profiles are stored in electronic data files, have used keyword searches

or comparisons of the electronic data files, and can suffer from several

disadvantages. For example, searches or comparisons based on keywords can

be limited to the search queries and the particular terminology used in the

search queries. Where the electronic data files use different terminology, the

searches and comparisons can miss relevant hits. Furthermore, as the job

market changes and evolves over time, some electronic data files can use

different or additional keywords to describe the same or new educational

requirements, credentials, experiences, technology skills, phrases, buzzwords,

etc. In such cases, previous keyword searches and comparisons can become

obsolete or less effective in locating relevant hits.

[0003] Improvements in candidate matching methods and systems are desirable.

[0004] The foregoing examples of the related art and limitations related thereto

are intended to be illustrative and not exclusive. Other limitations of the related

art will become apparent to those of skill in the art upon a reading of the

specification and a study of the drawings.



BRIEF DESCRIPTION OF THE DRAWINGS

[0005] Examples are illustrated with reference to the attached figures. It is

intended that the examples and figures disclosed herein are t o be considered

illustrative rather than restrictive.

[0006] FIG. 1 is a block diagram of a system for candidate matching using

dynamic dictionary heuristics in accordance with an example;

[0007] FIG. 2 is a block diagram of a document database of the system of FIG. 1;

[0008] FIG. 3 is a flowchart illustrating a method for candidate matching using

dynamic dictionary heuristics in accordance with an example;

[0009] FIG. 4 is a flowchart illustrating a method for candidate matching using

dynamic dictionary heuristics in accordance with an alternative example;

[0010] FIG. 5 is a view illustrating a screenshot of a client application loaded on a

candidate device for use in accordance with the methods of FIG. 3 and FIG. 4;

and

[0011] FIG. 6 is a view illustrating a screenshot of a client application loaded on

an employer device for use in accordance with the methods of FIG. 3 and FIG. 4 .

DETAILED DESCRIPTION

[0012] The following describes a method in a server having a processor, a

memory, and a network interface device that includes storing, in the memory, a

first index of domain identifiers and associated job posting documents, and a

plurality of dictionaries, each dictionary associated with one of the domain

identifiers, receiving, at the network interface device, a plurality of job posting

documents, determining if one of the plurality of dictionaries requires

maintenance, and if the determination is affirmative, applying a dynamic

dictionary maintenance heuristic to dynamically modify one of the plurality of

dictionaries using the received job posting documents.



[0013] Throughout the following description, specific details are set forth in order

to provide a more thorough understanding to persons skilled in the art.

However, well-known elements may not be shown or described in detail to avoid

unnecessarily obscuring the disclosure. Accordingly, the description and

drawings are to be regarded in an illustrative, rather than a restrictive, sense.

[0014] This disclosure relates generally to candidate matching methods and

systems and particularly to methods and systems for candidate matching using

dynamic dictionary maintenance heuristics.

[0015] The following description will provide, with reference to FIG. 1 and FIG. 2,

detailed descriptions of exemplary systems for a candidate matching system.

Detailed descriptions of corresponding computer-implemented methods will also

be provided in connection with FIG. 3 and FIG. 4 .

[0016] A block diagram of an example of a system 100 for candidate matching

using dynamic dictionary maintenance heuristics is shown in FIG. 1.

[0017] According to this example, the system 100 includes a plurality of candidate

devices 104-1, 104-2,... 104-n (generically referred to herein as "candidate

device 104" and collectively as "candidate devices 104"; this nomenclature will

also be used for other elements herein), and a plurality of employer devices 106-

1, 106-2,... 106-o, all of which are connected to a server 110 via a network 108.

[0018] The server 110 is typically a server or mainframe within a housing

containing an arrangement of one or more processors 114, volatile memory (i.e.,

random access memory or RAM), persistent memory 116 (e.g., hard disk

devices), and a network interface device 112 (to allow the server 110 to

communicate over the network 108) all of which are interconnected by a bus.

Many computing environments implementing the server 110 or components

thereof are within the scope of the invention.

[0019] The server 110 is typically connected to other computing infrastructure

including displays, printers, data warehouse or file servers, and the like (not

shown in FIG. 1).

[0020] The server 110 includes a network interface device 112 interconnected



with the processor 114. The network interface device 112 allows the server 110

to communicate with other computing devices such as the candidate devices 104

and the employer devices 106 via a link with the network 108, or via a direct,

local connection (such as a Universal Serial Bus (USB) or Bluetooth™ connection,

not shown). The network 108 can include any suitable combination of wired

and/or wireless networks, including but not limited to a Wide Area Network

(WAN) such as the Internet, a Local Area Network (LAN), cell phone networks,

WiFi networks, LTE networks and the like.

[0021] The network interface device 112 is selected for compatibility with the

network 108, as well as with local links as desired. I n one example, the link

between the network interface device 112 and the network 108 is a wired link,

such as an Ethernet link. The network interface device 112 thus includes the

necessary hardware for communicating over such a link. In other examples, the

link between the server 110 and the network 108 can be wireless, and the

network interface device 112 can include (in addition to, or instead of, any wired-

link hardware) one or more transmitter/receiver assemblies, or radios, and

associated circuitry.

[0022] The server 110 can include a keyboard, mouse, touch-sensitive display (or

other input devices), a monitor (or display, such as a touch-sensitive display, or

other output devices) (not shown in FIG. 1).

[0023] The server 110 stores, in the memory 116, a plurality of computer

readable instructions executable by the processor 114. These instructions

include an operating system and a variety of applications. Among the

applications in the memory 116 is an application 131 (also referred to herein as

"application 131"; not shown in FIG. 1). When the processor 114 executes the

instructions of application 131, the processor 114 is configured to perform

various functions specified by the computer readable instructions of the

application 131, as will be discussed below in greater detail. The server 110 can

also store in the memory 116, a document database 117, as discussed below in

greater detail. The memory 116 can also store messages and records of other



transactions between one or more of the candidate devices 104 and employer

devices 106.

[0024] The employer devices 106 are associated with entities seeking to fill job

openings. I n one example, these entities are third parties acting on behalf of

employers (e.g. third party operators of applicant tracking systems or talent

management systems that host the data of employers). Typically, the employer

device 106 can be any of a desktop computer, smart phone, laptop computer,

tablet computer, and the like. The employer device 106 includes a processor, a

memory, input and output devices, and a network interface device as described

above in connection with the server 110. An employer device 106 can be

operated by an employer.

[0025] The employer device 106 exchanges messages with the server 110, via

the network 108 using a client application 132 (not shown in FIG. 1) loaded on

the employer device 106. I n one example, the client application 132 can be a

web browser or native application that uses a web-based or mobile interface and

exchanges messages including requests for candidate profile matches and

messages to post and present job posting documents 118 to candidate devices

104.

[0026] The candidate devices 104 are associated with candidates (i.e., potential

employees for the employers) that are seeking employment and likewise seeking

to fill the job openings. Typically, the candidate device 104 can be any of a

desktop computer, smart phone, laptop computer, tablet computer, and the like.

The candidate device 104 includes a processor, a memory, input and output

devices, and a network interface device as described above in connection with

the server 110. A candidate device 104 can be operated by a candidate.

According to one example, the candidate device 104 and the employer device

106 can be the same device, where for example, the device is operated by users

who are candidates, employers, or both.

[0027] The candidate device 104 exchanges messages with the server 110, via

the network 108 and using a client application 134 (not shown in FIG. 1) loaded



on the candidate device 104. In one example, the client application 134 can be a

web browser or native application that uses a web-based or mobile interface and

exchanges messages including requests for job posting matches, and messages

to post and present candidate profile documents 120 to employer devices 106.

[0028] According to one example, the server 110 is configured to perform

professional social network service operations. For example, the server 110 is

configured to process "connection" requests, searches, exchange of content,

instant messages, video chats, and the like and any other transactions between

any of the candidate devices 104 and the employer devices 106, the candidate

devices 104 themselves, or the employer devices 106 themselves.

[0029] As mentioned above, the server 110 includes a document database 117.

The document database 117 can be a database application loaded on the server

110, a stand-alone database server or a virtual machine in communication with

the network interface device 112 of the server 110, or any other suitable

database. The document database 117 maintains a plurality of job posting

documents 118-1, 118-2,... 118-n and a plurality of candidate profile documents

120-1, 120-2,... 120-o (both are generically referred to herein as "documents

119" and collectively as "documents 119"). Each job posting document 118 can

capture the particulars of a job opening, including without limitation contact

information, job requirements, etc. Each candidate profile document 120 can

capture the particulars of a candidate including without limitation contact

information, work experience, education, qualities and strengths, awards,

community service, etc. A candidate profile document 120 can also capture the

particulars of a candidate's desired employment, projected work experience,

other potential qualifications, etc. Typically, the job posting document 118-1 is

associated with the employer device 106-1, and so on, and the candidate profile

document 120-1 is associated with the candidate device 104-1, and so on.

[0030] Turning to FIG. 2, an example document database 117 is shown, including

three job posting documents 118-1, 118-2, and 118-3, and one candidate profile

document 120-1. The document database 117 may be described as an "index"



in that individual documents 119 are indexed or associated with domain

identifiers 202. For example, document 118-1 is indexed according to domain

identifiers 202-2 and 202-3; document 118-2 is indexed according to domain

identifiers 202-1 and 202-3; document 118-3 is indexed according to domain

identifier 202-3; document 120-1 is indexed according to domain identifiers 202-

1 and 202-3. Furthermore, each domain identifier 202 is associated with a

dictionary 204 of keywords. For example, FIG. 2 shows the keywords of

dictionary 204-3 that is associated with domain identifier 202-3. The document

database 117 can include names or labels such as "node", "keywords", and

"documents" in association with each "entry" of the index (described below with

reference to the "nodes" of a "tree" data structure); the names are provided for

illustrative purposes, and can be omitted from the document database 117.

[0031] Each document 119 can be associated with one or more domain identifiers

202-1, 202-2,... 202-p that are stored in an index (as shown in FIG. 2). I n one

example, the domain identifiers 202 can relate to a functional area, a focus area,

or an educational program area. The index of domain identifiers 202 can be

stored as a "tree" data structure in the memory 116, in which each "node" of the

tree data structure corresponds to a different domain identifier 202. Each node

can be associated with one or more data values including a label value, according

to the location of the node in the tree data structure. For example, nodes

corresponding to the label value "skills" can also be indexed under nodes or

branches of nodes corresponding to the label values "focus areas", "functional

areas", or "educational program areas". Generally, each node of the index

labeled by one or more label values corresponds to a different domain identifier

202. For example, the domain identifier 202-1 can be associated with the label

value "Engineering", while the domain identifier 202-2 can be associated with the

label value "Mechanical Engineering", and the domain identifier 202-3 can be

associated with the label value "Aerospace Engineering".

[0032] The domain identifiers 202 are used to associate, or rank, the job posting

documents 118 t o enable matching of candidate profile documents 120 t o job



posting documents 118, as discussed below. I n alternative examples, the

domain identifiers 202 can be used to enable matching documents 119 more

generally.

[0033] According to other examples, the domain identifiers 202 can be indexed in

a non-tree data structure. The domain identifiers 202 can be indexed with

respect to functional areas, focus areas, educational program areas, skills, and

so on. The domain identifiers 202 can be pre-determined according to business

rules, and/or automatically refined by a bootstrapping process. For example, the

bootstrapping process can combine or reduce domain identifiers 202 with few

indexed documents 119, split domain identifiers 202 with many indexed

documents 119, etc. In one example, the bootstrapping process can start with a

manually coded tree data structure and change the data structure following the

application of the dynamic dictionary maintenance heuristics disclosed herein.

[0034] Each domain identifier 202 is associated with a dictionary 204 of

keywords. I n one example, the dictionaries 204 can be maintained by the server

110 in the memory 116 or in the document database 117. A dictionary 204 is

typically maintained for each "node" of the index, listing relevant keywords and

variations for that particular node. The term "keywords" can include phrases,

types of phrases, single words, multiple words, words in proximity, and so on. I n

one example, the dictionary 204 can consist of a single keyword, sometimes

referred to as a "literal" match. In the example given above, each of the domain

identifiers 202-1 ("Engineering"), 202-2 ("Mechanical Engineering"), and 202-3

("Aerospace Engineering") can correspond to a different dictionary 204-1, 204-2,

and 204-3.

[0035] Where two or more documents 119 are indexed according to the same

node or branch of nodes in the tree data structure, this can indicate a relevant

match between the two or more documents 119.

[0036] Returning to FIG. 1, the system 100 further includes a job posting

acquisition engine 122, a posting analysis and indexing engine 126, and a

dictionary development engine 124. Optionally, the system 100 can include an



analytics engine 130 (not shown in FIG. 1). The functioning of these engines,

sometimes referred to as modules, is described below, with reference to the

methods of FIG. 3 and FIG. 4 . Typically, each of the engines provides

instructions, for example by way of application 131, to determine the functioning

of the processor 114 of the server 110. I n other examples, however, some of or

all the engines may be part of other applications, servers, or other computing

infrastructure and the method steps may communicate with components of the

server 110 including the database 117 via the network interface device 112.

[0037] I n the example of FIG. 2, which should be considered non-limiting, the job

posting documents 118 include plain-text files. I n other examples, however,

other suitable documents can be used, such as web form documents or other

structured documents. The job posting documents 118 can be associated with

one or more domain identifiers 202, as discussed below.

[0038] According to an alternative example, the job posting document 118

includes data fields acquired from a populated questionnaire or online form by

the employer device 106 using the client application 132. I n one example, the

client application 132 captures and/or sends multimedia assets such as audios,

videos, tags, etc. t o be included in the job posting document 118. Keywords can

be extracted from the multimedia assets.

[0039] According to the example of FIG. 2, the candidate profile document 120

includes data acquired from a populated questionnaire or online form by the

candidate devices 104 using the client application 134. The candidate profile

document 120 can be associated with one or more domain identifiers, as

discussed below. Table 1 sets out example domain identifiers 202. I n one

example, the client application 134 captures and/or sends multimedia assets

such as an electronic CV, audios, videos, tags, etc. to be included in the

candidate profile document 120. Keywords can be extracted from the

multimedia assets.

TABLE 1: Example Domain Identifiers

I Job Type (part-time, full-time, co-op, university, internship)



Functional Area
(arts, entertainment, media, publishing; banking, investment, mortgage;
biotech, research and development, scientific; clerical, administrative;
engineering - chemical; engineering - civil, structural; engineering - computer -
hardware, software; engineering - electrical; engineering - general; engineering
- interdisciplinary, applied; engineering - mechanical; general labour; health
care, social services; human resources; legal; marketing, communications,
advertising; purchasing, logistics, inventory management; real estate, facilities,
equipment management; sales, business development; skilled trades; software
development, information technology; training, customer support)
Job Environment Preferences (coaching & training, communications, creative,
leadership & management, teamwork, technical)

Job Title
Industry Sector (Agriculture; Arts, Entertainment, Media, Publishing;
Associations & Non Profit Organizations; Business Services; Construction;
Consumer Products; Creative Services; Education; Finance & Insurance; Health
Care & Social Services; Hospitality; Manufacturing; Personal Services;
Professional Services; Public Institution / Public Service; Real Estate; Resource;
Retail / Wholesale; Science & Technology; Technical Services; Transportation &
Shipping; Utilities & Energy; Waste Management)

Employer Name

Location

[0040] Flowcharts illustrating example methods of candidate matching using

dynamic dictionary maintenance heuristics are shown in FIG. 3 and FIG. 4 . These

methods can be carried out by the application 131 or other software executed by,

for example, the processor 114 of the server 110. These methods can contain

additional or fewer processes than shown and/or described, and can be

performed in a different order. Computer-readable code executable by at least

one processor of the server 110 to perform the methods can be stored in a

computer-readable storage medium, such as a non-transitory computer-readable

medium.

[0041] With reference to FIG. 3, a method 300 starts at 305 and, at 310, the

server 110 is configured to store, in the memory 116, a first index of domain

identifiers 202 and associated job posting documents 118, and a plurality of

dictionaries 204, where each dictionary 204 is associated with one of the domain



identifiers 202. At 315, the network interface device 112 receives a plurality of

job posting documents 118. The job posting documents 118 can be received

from the output of the job posting acquisition engine 122. The received job

posting documents 118 can be stored in the document database 117.

[0042] The job posting acquisition engine 122 acquires job posting documents

118 over the network 108 from third party websites, computing devices, or other

data sources. In one example, the job posting acquisition engine 122 can use

crawling, spidering, or any similar technique, performed ad hoc or on a

scheduled basis, to access pages that are posted on employer websites or other

data sources. The websites that are consulted can be pre-determined according

to business rules, or determined by crawling, spidering, etc. The pages that are

accessed in this way are typically not structured or formatted in a consistent way,

as they depend on the particular characteristics of various website configurations

of employers, third party applicant tracking systems, etc., and the differences in

the pages that can vary by employer, industry, job type, and the like. A crawled

page can be included for processing and/or storing in the document database

117 upon the performance of data handling and analysis routines. According to

another alternative example, the job posting documents 118 can be received

from the client application 132 loaded on the employer devices 106 in the form

of data fields populated from online forms or questionnaires.

[0043] In some examples, the job posting acquisition engine 122 includes

routines for organizing and maintaining currency of documents and associated

links (currency refers to the document 119 being unexpired or active), de-

duplication, acquisition scheduling, and data checking. For example, job posting

documents 118 sourced from website links can be checked for changes or

updates to the website links.

[0044] I n alternative examples, the document database 117 can be populated

with documents according to one or more of several other techniques, such as

monitoring XML streams, RSS feeds, batch files, manual input, and the like. In

other words, job posting documents 118 and candidate profile documents 120



can be populated in the document database 117 through one or more of several

methods without departing from the present specification.

[0045] According to one example, the job posting acquisition engine 122 provides

as output, a stream of job posting documents 118 from selected data sources,

for input to the posting analysis and indexing engine 126, discussed below.

[0046] According to an alternative example, a candidate profile acquisition engine

(not shown) can acquire candidate profile documents 120 over the network 108

from third party websites or data sources through the use of crawling, spidering,

etc. as described above with reference to the job posting acquisition engine 122,

with appropriate modifications.

[0047] Returning to FIG. 3, the method 300 continues at 320, where the server

110 determines if one of the plurality of dictionaries 204 requires maintenance.

The determination can be executed by the dictionary development engine 124.

I f the determination of 320 is affirmative, then, at 325, the dictionary

development engine 124 applies a dynamic dictionary maintenance heuristic to

dynamically modify the dictionaries 204 using the received job posting

documents 118. I n one example, the determination can depend upon a pre¬

defined passage of time, such as one week. In another example, the

determination can depend on the acquisition of a pre-defined number of job

posting documents 118. I n other examples, the determination can depend upon

one or more threshold scores, as discussed below with reference to FIG. 4,

following the classification of one or more job posting documents 118.

[0048] The term "heuristic algorithm," or often simply "heuristic," as used herein,

generally refers to any type or form of algorithm, formula, model, or tool that

can be used t o index, classify, or make decisions with respect to, a document

119. I n some examples, the various heuristics described herein can represent,

without limitation, "learning" algorithms designed to dynamically modify and/or

update the dictionaries 204 that have been previously updated and thus enabling

machine learning.

[0049] At 325, the dictionary development engine 124 applies a dynamic



dictionary maintenance heuristic to each dictionary 204. This heuristic evaluates

the job posting documents 118 already assigned to a domain identifier 202 (e.g.

a functional area, a focus area, or an educational program area) to validate the

keywords of the dictionary 204 associated with the domain identifier 202,

discarding less relevant keywords and importantly acquiring new keywords from

the received job posting documents 118. The output of the dictionary

development engine 124 is a new dictionary 204A for the domain identifier 202.

Table 2 sets out example dictionaries 204 and 204A for the domain identifier 202

associated with the functional area "Software Development".

TABLE 2: Example Dictionaries

First dictionary 204 New dictionary 204A

agile development agile development
agile development methodologies agile development methodologies
agile methodologies agile methodologies
agile methodology agile methodology
agile software development agile software development
aix aix
ajax ajax
algorithm design algorithm
amazon web services algorithm design
android algorithms
apache amazon web services
Apache ant analytics
Apache maven android
Apache subversion animation
Apache Tomcat apache
application design Apache ant
application development Apache maven
applications development Apache subversion
architecture and design Apache Tomcat

application design
application development
applications development
architecture and design
architecture design
architectures
asics
atg
audio
automate



automated
automated test
automated testing
automation
avionics

[0050] According to one example heuristic, both the dictionary 204 and the new

dictionary 204A are then evaluated against a sample set of job posting

documents 118, and if the new dictionary 204A results in a greater number of

relevant matches or hits, then the dictionary 204 is replaced with the dictionary

204A. The size of the sample set of job posting documents 118 can be 1000, or

10,000, for example, drawn from a much larger complete set of job posting

documents 118.

[0051] I n one example, the heuristic scores each dictionary 204 and 204A at one

or more thresholds. The thresholds can vary depending on the domain identifier

202. For example, certain domain identifiers 202 that index relatively few job

posting documents 118 feature a 50% threshold so that many more relevant job

posting documents 118 are indexed, and to introduce related or serendipitous

matches. For other domain identifiers 202, thresholds of 75% can be suitable,

providing a balance between indexing too few and too many job posting

documents 118. On the other hand, certain domain identifiers 202 that index

relatively many job posting documents 118 feature a 90% threshold to ensure

dependable matches such that that fewer, but more relevant job posting

documents 118 are indexed. In one example, the heuristic scores each

dictionary 204 and 204A by determining the "uniqueness" of each keyword

occurrence in the sample set of job posting documents 118, in comparison to

other dictionaries 204 within the same "layer" of nodes in the tree data structure.

As mentioned above, the heuristic can score each dictionary 204 and 204A by

comparing the number of job posting documents 118 selected from the sample

set. In one example, the heuristic can assign different weights to selected job

posting documents 118 that relate to higher popularity scores.

[0052] Advantageously, by employing the heuristics disclosed herein, each



dictionary 204 can be tuned on a periodic basis t o reflect changing terminology

from received job posting documents 118 using heuristics rather than manual

intervention. Through the use of the methods described herein, the dictionaries

204 can be periodically or continually aligned and/or adjusted to the terminology

of newly acquired job posting documents 118, improving the matching of

documents 119.

[0053] Still with reference to FIG. 3, the method continues at 330 where the

server 110 associates, indexes, or ranks, one or more of the acquired job posting

document 118 with one or more of the domain identifiers 202 in the first index

using the plurality of dictionaries 204. Step 330 can be executed by the posting

analysis and indexing engine 126.

[0054] The posting analysis and indexing engine 126 evaluates each received job

posting document 118 against one or more of the dictionaries 204. The result is

a ratio of the strength of the relationship of the job posting document 118 t o

each dictionary 204, which provides a relevance score relative to all other

dictionaries 204 (and associated domain identifiers 202). Using the relevance

score, the job posting document 118 can be indexed according to one or more of

the domain identifiers 202. For example, a job posting document 118 can be

indexed according to domain identifiers corresponding to a functional area, a

focus area, or an educational program area. I n one example, each domain

identifier 202 is associated with values representing "high" and "low" relevance

parameters. Only job posting documents 118 meeting the parameters would be

selected for matching.

[0055] Advantageously, job posting documents 118 that include plain text files

can be indexed according to one or more domain identifiers 202 providing a way

to group and organize the job posting documents 118, enabling candidate

matching.

[0056] Still with reference to FIG. 3, at 335, the server 110 receives, from a

candidate device 104, a candidate profile document 120 and associated domain

identifiers 202, and a match request. At 340, the server 110 evaluates job



posting documents 118 from an index (the "first" index) matching, or belonging

to the same node of, the associated domain identifiers 202 of the candidate

profile document 120. At 345, the server 110 transmits, to the candidate device

104, a message containing the matched job posting documents 118. Step 340

can be performed by the document evaluation engine 128.

[0057] I n other examples, at 335, the server 110 receives, from an employer

device 106, a job posting document 118 and associated domain identifiers 202,

and a match request. At 340, the server 110 evaluates candidate profile

documents 120 from an index (the "second" index) matching, or belonging to the

same node of, the associated domain identifiers 202 of the job posting document

118. At 345, the server 110 transmits, to the employer device 106, a message

containing the matched candidate profile documents 120. In one example, the

first and second indexes may be the same index.

[0058] The document evaluation engine 128 matches a candidate profile

document 120 to a job posting document 118. The match request from a

candidate device 104 can include one or more candidate preferences, experience,

education, or other attributes. The match request from an employer device 106

can include one or more employer requirements or preferences. For example,

the match request from an employer device 106 can be limited to candidate

profile documents 104 including a particular degree or qualification. As

mentioned above, candidate profile documents 120 and job posting documents

118 indexed, associated, or ranked according to the same domain identifier or

identifiers 202 (e.g. in an index that is a "tree" data structure) can indicate a

match for selected experience, education, or other attributes.

[0059] Advantageously, matching using the domain identifiers 202 provides a

common way to evaluate candidate profile documents 120 and job posting

documents 118 based on potentially different terminology used in the documents

119.

[0060] The document evaluation engine 128 communicates with the server 110 to

provide an interface for access by the client applications 132 and 134. Client



application 132 can be provided with an interface to facilitate searching or

browsing candidate profile document 120. Client application 134 can be provided

with an interface to facilitate searching or browsing job posting documents 118.

Some or all of the matched documents 119 (or portions therof) may be provided

to the devices 104/106, depending on a privacy setting for the document 119.

The privacy setting can be determined by the devices 104/106, or based on pre¬

determined business rules by the system 100.

[0061] With reference to FIG. 4, each step of method 400 marked with a "B"

corresponds to the step of method 300. According to method 400, dictionaries

204 are selected for possible dictionary maintenance at step 320B if they are

associated with the received job posting documents 118 at 315B. Accordingly,

step 405 classifies the received job posting documents 118 according to one or

more domain identifiers and therefore selects only those domain identifiers 202

(and associated dictionaries 204) for maintenance according t o the method steps

of FIG. 3.

[0062] Example screenshots on the displays of the candidate device 104 and the

employer device 106 when loaded with the application 134 and 132, respectively,

to operate in accordance with the present disclosure are depicted in FIG. 5 and

FIG. 6 and described with continued reference to FIG. 3 and FIG. 4 .

[0063] With reference to FIG. 5, screenshot 500 may be launched by opening the

client application 134 on the candidate device 104. A candidate profile document

120 may be populated including data fields acquired from online form 504. A

listing 502 of one or more job posting documents 118 is then shown, displaying

one or more data fields for each job posting document 118. Other data fields

may be displayed according to the content of the job posting document 118. The

client application 134 may be launched on the candidate device 104 for

exchanging messages with the server 110, including match requests (e.g.

receiving match request at 335 or 335B and transmitting matched documents at

345 or 345B).

[0064] With reference to FIG. 6, screenshot 600 may be launched by opening the



client application 132 on the employer device 106. A summary of selected

candidate profile documents 120 is shown at 602 and graphically at 604,

displaying a summary of one or more data fields for the candidate profile

document 120. Additional data fields including identifying information for the

candidate may be displayed upon, for example, a "connection" request being

offered and accepted by the employer device 106 and the candidate device 104,

respectively. The client application 132 may be launched on the employer device

106 for exchanging messages with the server 110, including match requests

(e.g. receiving match request at 335 or 335B and transmitting matched

documents at 345 or 345B). In one example, the client application 132 displays

a questionnaire or online form for populating a job posting document 118 (not

shown in FIG. 6). The content of the questionnaire can be determined according

to the domain identifiers 202 (and associated fields) and/or the dictionaries 204

that can be dynamically modified. According to an alternative example, the

client application 132 may receive an electronic data file or plain text from the

employer device 106 for populating a job posting document 118.

[0065] According to one example, prior to transmitting matched documents at

345 or 345B to the candidate devices 104, server 110 can check matched job

posting documents 118 for currency.

[0066] Furthermore, the system 100 can include an analytics engine 130 (not

shown in FIG. 1). The optional analytics engine 130 can generate business

intelligence information from the dictionaries 204. For example, the content of

the dictionaries 204 can reveal trends or forecasts such as what current skills,

education, and training (represented by keywords in the dictionaries 204 that are

continually tuned or adjusted) employers are seeking in candidates. Upon

periodic refreshes of the database 117, including the job posting documents 118,

baseline and trending information for domain identifiers 202, including

dictionaries 204, can be generated. For example, trends across various

industries such as new keywords listed in the dictionaries 204 can be detected

and reported.



[0067] The analytics engine 130 can access the database 117 and allow the client

applications 132 and/or 134, or third party users, to access the business

intelligence information derived from the dictionaries 204. Advantageously,

when client application 134 used by candidate device 104 sends a match

request, the analytics engine 130 can send results to show the candidate device

104 how the candidate profile document 120 associated with the candidate

device 104 compares with other candidate profile documents 120 interested in or

matched for the job posting document 118. The analytics engine 130 can also

indicate to candidate devices 104 popular jobs, skills that are valued or sought

after, or career paths for a given candidate profile document 120 (referred to as

"personal analytics"). Advantageously, the analytics engine can provide the

candidate device 104 with job prospects by location or geographical proximity,

skills forecasting, education requirements or suggestions, and the like.

[0068] A method includes, in a server having a processor, a memory, and a

network interface device storing, in the memory, a first index of domain

identifiers and associated job posting documents, and a plurality of dictionaries,

each dictionary associated with one of the domain identifiers, receiving, at the

network interface device, a plurality of job posting documents, determining if one

of the plurality of dictionaries requires maintenance, and if the determination is

affirmative, applying a dynamic dictionary maintenance heuristic to dynamically

modify the one of the plurality of dictionaries using the received posting

documents.

[0069] The plurality of job posting documents includes a first job posting

document and the method can further include associating the first job posting

document with one or more of the domain identifiers in the first index using the

plurality of dictionaries.

[0070] The above method can include receiving, from an electronic device, a

candidate profile document and associated domain identifiers, and a match

request, selecting job posting documents from the first index matching the

associated domain identifiers of the candidate profile document, and



transmitting, to the electronic device, a message containing the matched job

posting documents.

[0071] The storing can further include storing, in the memory, a second index of

domain identifiers and associated candidate profile documents. The method can

further include receiving, a match request from an electronic device, evaluating

candidate profile documents from the second index matching the associated

domain identifiers of the first job posting document, and transmitting, to the

electronic device, a message containing the matched candidate profile

documents.

[0072] Each dictionary can include a set of keywords of terms or groups of terms,

and the determining step can further include: selecting a sample set of job

posting documents, for each domain identifier, generating a new dictionary, and

scoring the dictionary and the new dictionary against a sample set of job posting

documents.

[0073] The scoring includes scoring the dictionary and the new dictionary using

one or more threshold scores. The domain identifiers can be selected from one of

a focus area, a functional area, and an educational program area. The index can

be maintained as a tree structure.

[0074] A system includes a server having a processor and connected to a network

interface device and a memory, and the processor can be configured to store, in

the memory, a first index of domain identifiers and associated job posting

documents, and a plurality of dictionaries, each dictionary associated with one of

the domain identifiers, receive, at the network interface device, a plurality of job

posting documents, determine if one of the plurality of dictionaries requires

maintenance, and if the determination is affirmative, apply a dynamic dictionary

maintenance heuristic to dynamically modify the one of the plurality of

dictionaries using the received job posting documents.

[0075] The system can include a job posting acquisition engine for acquiring the

plurality of job posting documents from one or more data sources over a

network, a posting analysis and indexing engine for associating the received job



posting documents with one or more of the domain identifiers, a dictionary

development engine for applying the dynamic dictionary maintenance heuristics,

and/or an analytics engine for deriving business intelligence information from the

plurality of dictionaries.

[0076] While a number of exemplary aspects and examples have been discussed

above, those of skill in the art will recognize certain modifications, permutations,

additions and sub-combinations thereof.



What is claimed is:

Claims

1. A method in a server having a processor, a memory, and a network interface

device comprising :

storing, in the memory, a first index of domain identifiers and associated job

posting documents, and a plurality of dictionaries, each dictionary associated

with one of the domain identifiers;

receiving, at the network interface device, a plurality of job posting documents;

determining if one of the plurality of dictionaries requires maintenance; and

if the determination is affirmative, applying a dynamic dictionary maintenance

heuristic to dynamically modify the one of the plurality of dictionaries using the

received job posting documents.

2. The method of claim 1 wherein the plurality of job posting documents includes

a first job posting document, and the method further comprises:

associating the first job posting document with one or more of the domain

identifiers in the first index using the plurality of dictionaries.

3. The method of claim 2 further comprising the steps of:

receiving, from an electronic device, a candidate profile document and associated

domain identifiers, and a match request;

selecting job posting documents from the first index matching the associated

domain identifiers of the candidate profile document; and



transmitting, to the electronic device, a message containing the matched job

posting documents.

4. The method of claim 2 wherein the storing further comprises:

storing, in the memory, a second index of domain identifiers and associated

candidate profile documents; and wherein the method further comprises:

receiving, from an electronic device, a match request;

responsive to the match request, evaluating candidate profile documents from

the second index matching the associated domain identifiers of the first job

posting document; and

transmitting, to the electronic device, a message containing the matched

candidate profile documents.

5. The method of claim 1 wherein each dictionary comprises a set of keywords

comprising terms or groups of terms, and the determining step further

comprises:

selecting a sample set of job posting documents;

for each domain identifier, generating a new dictionary; and

scoring the dictionary and the new dictionary against a sample set of job posting

documents.

6. The method of claim 5 wherein the scoring comprises scoring the dictionary

and the new dictionary using one or more threshold scores.



7. The method of claim 6 wherein the domain identifiers are selected from one of

a focus area, a functional area, and an educational program area.

8 . The method of claim 1 wherein the index is maintained as a tree structure.

9 . A system comprising :

a server having a processor and connected to a network interface device

and a memory, wherein the processor is configured to:

store, in the memory, a first index of domain identifiers and

associated job posting documents, and a plurality of dictionaries,

each dictionary associated with one of the domain identifiers;

receive, at the network interface device, a plurality of job posting

documents;

determine if one of the plurality of dictionaries requires

maintenance; and

if the determination is affirmative, apply a dynamic dictionary

maintenance heuristic to dynamically modify the one of the plurality

of dictionaries using the received job posting documents.

10. The system of claim 9 further comprising a job posting acquisition engine for

acquiring the plurality of job posting documents from one or more data sources

over a network.

11. The system of claim 9 further comprising a posting analysis and indexing

engine for associating the received job posting documents with one or more of

the domain identifiers.



12. The system of claim 9 further comprising a dictionary development engine

for applying the dynamic dictionary maintenance heuristics.

13. The system of claim 12 further comprising an analytics engine for deriving

business intelligence information from the plurality of dictionaries.
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