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(57) ABSTRACT

A platform for providing employment assistance services to
enterprises and candidates 1s disclosed. For example, the
platiorm trains, based on personal attributes of employees of
multiple enterprise and work culture attributes associated
with each employer of the multiple enterprises, a machine
learning model that defines associations between the per-
sonal attributes and the work culture attributes. Further, for
example, the platform generates a resume for a candidate
based upon information from the user profile. The platform
can eliminate bias when managing such resume by 1indexing
the personal attributes of all user profiles to 1dentity hidden
variables, where the hidden variables are data that has been
indexed as receiving biased treatment, editing the resume to
remove the hidden variables, and returning the resume to the

candidate.
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300

Train, based on personal attributes of employees of multiple employers and

work culture attributes associated with each employer of the multiple 302
employers, an employee-employer compatibility model that defines /

associations between the personal attributes and the work culture attributes

Extract intormation associated with a person from one or more sources on the / 304
Web where the person 1s represented

'

(enerate, based on the information associated with the person, a user profile f 306
associating personal attributes with the person

_ 308
Apply the user protile to the employee-employer compatibility model ./

v

Recetve an indication, from the employee-employer compatibility model, of an 310
employer profile that is compatible with the user profile, the employer prohle f
including work culture attributes associated with an employer

!

Generate a notification that indicates at least one of a designation of the /“ 312
employer or the work culture attributes associated with the employer
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1500

Receive a plurality of resumes from a plurality of candidates, wherein each
resume for a particular candidate in the plurality of candidates comprises a /— {5072
set of variables associated with the particular candidate

v

Maintain a knowledge graph to aggregate and store a plurality of data,
wherein the plurality of data comprises each variable 1n the set of vanables 1504
associated with the particular candidate for each particular candidate in the f )

plurality of candidates

Identity, using the knowledge graph, data in the plurality of data that f 1506
recelves bilased treatment

Index the knowledge graph to 1dentify one or more hidden variables in (508
the plurality of data ./\

Identify a flagged resume in the plurality of resumes, wherein the flagged /~ 1510
resume comprises a set of variables comprising one or more hidden variables

Edit the flagged resume to remove the one or more hidden variables / 1512

from the set of variables, wherein the flagged resume after editing
comprises a bias-iree resume

!

Send the bias-free resume to a computing device of the particular / 1514
candidate 1n the plurality of candidates

F1G. 15
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ARTIFICIAL INTELLIGENCE ASSISTED
HYBRID ENTERPRISE/CANDIDATE
EMPLOYMENT ASSISTANCE PLATFORM

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application 1s a continuation-in-part of U.S.
patent application Ser. No. 16/902,132, filed on Jun. 15,
2020, and titled “Artificial Intelligence Assisted Hybnd
Enterprise/Candidate Employment Assistance Platform”,
which claims priority to and the benefit of U.S. Provisional
Application Patent Ser. No. 62/861,232, filed Jun. 13, 2019,
titled “Artificial Intelligence Assisted Hybrid Resume Gen-
eration System,” the entire disclosure of these patent appli-
cations are hereby incorporated by reference 1n their entirety
tor all purposes.

BACKGROUND

[0002] Historically, resumes and curriculum vitae (CVs),
henceforth referred to as documents, were created manually
on machines, with software, or, more recently, using online
tools. While the evolution of technology has aided 1n making
the process less labor-intensive for the end user, 1t has not
made the process more intelligent. Further, even the best
crafted documents have not enhanced the success rate of a
candidate getting through ubiquitous applicant tracking sys-
tems (ATS) that attempt to read and parse the imnformation
contained within the document. This has produced a senti-
ment that the workiorce 1s under qualified for the jobs
available.

[0003] The perceived solution in the industry to the prob-
lems inherent 1n ATS failures resulting from the submission
of documents produced by the current means of creation has
been to alter, refine, and manipulate job order requirement
definitions. This solution, however, does not increase the
success of 1dentifying candidates based on inherent skills
possessed, and may actually increase failures by being too
restrictive. Additionally, the average end user 1s unaware of
underlying technical processes that allow an AT'S to function
in the first place. Since job order manipulation did not
address all points of failure 1n the candidate identification
process, this method has not reduced the claim that appli-
cants are not skilled for the jobs solicited.

SUMMARY

[0004] Representative embodiments set forth herein dis-
close various techniques for enabling a system and method
for eliminating bias when managing resumes on a comput-
ing device.

[0005] In one embodiment, a method, comprises: training,
based on personal attributes of employees of multiple
employers and work culture attributes associated with each
employer of the multiple employers, an employee-employer
compatibility model that defines associations between the
personal attributes and the work culture attributes; extracting
information associated with a person from one or more
sources on the Web where the person 1s represented; gen-
crating, based on the information associated with the person,
a user profile associating personal attributes with the person;
applying the user profile to the employee-employer compat-
ibility model; recerving an indication, from the employee-
employer compatibility model, of an employer profile that 1s
compatible with the user profile, the employer profile
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including work culture attributes associated with an
employer; and generating a notification that indicates at least
one of a designation of the employer or the work culture
attributes associated with the employer.

[0006] In another embodiment, a system, comprises: a
model generator configured to tramn, based on personal
attributes of employees of multiple employers and work
culture attributes associated with each employer of the
multiple employers, an employee-employer compatibility
model that defines associations between the personal attri-
butes and the work culture attributes; an agent of the system
configured to extract information associated with an
employer from one or more sources on the Web where the
employer 1s represented; and cognitive artificial intelligence
engine configured to: generate, based on the information
associated with the employer, an employer profile including
work culture attributes of the employer; apply the employer
profile to the employee-employer compatibility model; and
receive an indication, from the employee-employer compat-
ibility model, of a user profile that 1s compatible with the
employer profile, the user profile associating personal attri-
butes with a person.

[0007] Stll yet, 1n another embodiment, a computer-read-
able storage medium having program instructions recorded
thereon that, when executed by at least one processing
circuit of a computing device, perform a method, comprises:
training, based on personal attributes of employees of mul-
tiple employers and work culture attributes associated with
cach employer of the multiple employers, an employee-
employer compatibility model that defines associations
between the personal attributes and the work culture attri-
butes; extracting information associated with a person from
one or more sources on the Web where the person 1is
represented; generating, based on the information associated
with the person, a user profile associating personal attributes
with the person; applying the user profile to the employee-
employer compatibility model; receiving an indication, from
the employee-employer compatibility model, of an
employer profile that 1s compatible with the user profile, the
employer profile including work culture attributes associ-
ated with an employer; and generating a notification that
indicates at least one of a designation of the employer or the
work culture attributes associated with the employer.

[0008] Further, 1n another embodiment, a method, com-
prises: receiving a plurality of resumes from a plurality of
candidates, wherein each resume for a particular candidate
in the plurality of candidates comprises a set of variables
associated with the particular candidate; maintaining a
knowledge graph to aggregate and store a plurality of data,
wherein the plurality of data comprises each variable 1n the
set of vaniables associated with the particular candidate for
cach particular candidate 1n the plurality of candidates;
identifving, using the knowledge graph, data in the plurality
of data that receives biased treatment; indexing the knowl-
edge graph to i1dentily one or more hidden variables in the
plurality of data, wherein the one or more hidden variables
comprise one or more variables 1n the set of variables, and
the one or more hidden variables comprise the data that has
been 1dentified as receiving biased treatment; identifying a
flagged resume in the plurality of resumes, wherein the
flagged resume comprises a set of variables comprising one
or more hidden variables; responsive to identifying the
flagged resume, editing the flagged resume to remove the
one or more hidden variables from the set of variables,
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wherein the flagged resume comprises a bias-free resume;
responsive to editing the tlagged resume, sending the bias-
free resume to a computing device of the particular candi-
date 1n the plurality of candidates.

[0009] Lastly, in another embodiment, a system com-
prises: a computer-based interface capable of receiving a
plurality of resumes from a plurality of candidates, wherein
cach resume 1n the plurality of resumes 1s electronically
stored; a computer system with one or more processors
having circuitry to execute instructions; a memory unit
available to the one or more processors, wherein the memory
unit 1s capable of storing the plurality of resumes created by
the computer-based interface, and the memory unit 1s
capable of having sequences of instructions stored therein,
which when executed cause the one or more processors to
aggregate and store a plurality of data, wherein the plurality
of data comprises each variable 1 the set of vanables
associated with the particular candidate for each particular
candidate in the plurality of candidates, transform the plu-
rality of data into a knowledge graph, use the knowledge
graph to 1dentify the variables that receive biased treatment,
1solate each resume in the plurality of resumes that contains
the variables that receive biased treatment, and remove the
variables that receive biased treatment from each resume in
the plurality of resumes that are isolated, wherein each
resume 1S a bias-free resume; a communication device
capable of sending the bias-free resume to a remote com-
puting device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] For a detailed description of example embodi-
ments, reference will now be made to the accompanying
drawings 1n which:

[0011] FIG. 1 shows a block diagram of an example of a
cloud computing environment 102, 1n accordance with vari-
ous embodiments.

[0012] FIG. 2 shows a block diagram of an example of an
enterprise/Candidate Employment Assistance Platform, 1n
accordance with various embodiments.

[0013] FIG. 3 shows a method for generating a machine
learning model and applying an mput to the machine leamn-
ing model, 1n accordance with various embodiments.
[0014] FIGS. 4A and 4B provide an example of questions
that may be provided to a candidate through user interface
in assessing a cultural fit of a candidate with an enterprise,
in accordance with various embodiments.

[0015] FIG. 5 provides an example of a candidate profile
generated 1n accordance with various embodiments.

[0016] FIG. 6 provides an exemplary embodiment of a
user 1iterface used to access services provided by enterprise/
candidate employment assistance platform, in accordance
with various embodiments.

[0017] FIG. 7 provides an exemplary embodiment of a
user interface prompting a user to provide a job description
or listing that the user 1s looking to apply to, in accordance
with various embodiments.

[0018] FIGS. 8-12 provide examples of how the user may
be encouraged, via a user interface, to update the resume, 1n
accordance with various embodiments.

[0019] FIGS. 13A and 13B provide an exemplary embodi-
ment of a hybrid resume generated, 1n accordance with
various embodiments.

[0020] FIG. 14 illustrates a detailed view of a computing
device that can represent the computing devices of FIG. 1
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used to implement the various platforms and techniques
described herein, according to some embodiments.

[0021] FIG. 15 shows a method for eliminating bias when
managing resumes, 1n accordance with various embodi-
ments.

[0022] FIGS. 16A and 16B provide an exemplary embodi-
ment of a resume including variables that receive biased
treatment, 1n accordance with various embodiments.

NOTATION AND NOMENCLATUR.

(Ll

[0023] Various terms are used to refer to particular system
components. Different companies may refer to a component
by different names—this document does not intend to dis-
tinguish between components that differ in name but not
function. In the following discussion and in the claims, the
terms “including” and “comprising” are used 1n an open-
ended fashion, and thus should be interpreted to mean
“including, but not limited to . . . ” Also, the term “‘couple”
or “couples” 1s mtended to mean either an indirect or direct
connection. Thus, 11 a first device couples to a second device,
that connection may be through a direct connection or

through an indirect connection via other devices and con-
nections.

DETAILED DESCRIPTION

[0024] The following discussion i1s directed to various
embodiments of the invention. Although one or more of
these embodiments may be preferred, the embodiments
disclosed should not be interpreted, or otherwise used, as
limiting the scope of the disclosure, including the claims. In
addition, one skilled in the art will understand that the
following description has broad application, and the discus-
sion of any embodiment 1s meant only to be exemplary of
that embodiment, and not intended to intimate that the scope
of the disclosure, including the claims, 1s limited to that
embodiment.

[0025] Embodiments described herein bestow improve-
ments to traditional tools used by enterprises for recruiting,
and candidates for job seeking. To help 1llustrate, FIG. 1 will
now be described. FIG. 1 depicts a block diagram of an
example system 100 for providing employment assistance
services to enterprises and candidates, according to an
embodiment. Enterprises as described herein refers to an
organization or a business seeking or having employees.
Candidate as described herein refers to a person who aspires
to or 1s qualified for employment by an enterprise.

[0026] InFIG. 1, system 100 comprises a cloud computing
environment 102 and a plurality of computing devices, such
as a client computing device 110 and a client computing
device 112. As shown 1n FIG. 1, a cloud computing envi-
ronment 102 includes an enterprise/candidate employment
assistance platform 104 and sources 106A, 1068, 106C . . .
106N. In an embodiment, enterprise/candidate employment
assistance platform 104 may be a cloud service/application
running in one or more resources in cloud computing
environment 102. Sources 106 A, 1068, 106C . . . 106N may
include websites hosted on or cloud services/applications
running in one or more resources in cloud computing
environment 102. For example, the one or more resources
may be one or more servers and form a network-accessible
server set that are each accessible by a network such as the
Internet (e.g., i a “cloud-based” embodiment) to store,
manage, and process data. Additionally, cloud computing
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environment 102 may include any type and number of other
resources including resources that facilitate communications
with and between the servers (e.g., network switches, net-
works, etc.), storage by the servers (e.g., storage devices,
etc.), resources that manage other resources (e.g., hypervi-
sors that manage virtual machines to present a virtual
operating platform for tenants of a multi-tenant cloud, etc.),
and/or further types of resources. As such, enterprise/can-
didate employment assistance platiorm 104 may be imple-
mented 1n various ways.

[0027] As portrayed in FIG. 1, enterprise/candidate
employment assistance platform 104 1s communicatively
coupled via a network 108 to sources 106 A, 1068, 106C .
.. 106N. Network 108 may comprise one or more networks
such as local area networks (LANs), wide area networks
(WANSs), enterprise networks, the Internet, etc., and may
include one or more of wired and/or wireless portions.

[0028] More specifically, enterprise/candidate employ-
ment assistance platform 104 1s configured to access infor-
mation associated with a candidate, an enterprise, employees
of the enterprise, and/or current employment related data
maintained by sources 106A, 1068, 106C . . . 106N. As an
example, enterprise/candidate employment assistance plat-
form 104 may access information associated with a candi-
date or enterprise via an application programming interface
(API) social networking services, such as Facebook®, Twit-
ter®, Instagram®, LinkedIn®, Scrubber®, etc. Enterprise/
candidate employment assistance platform 104 may also
access employment related data maintained by different
entities, such as unemployment agencies (e.g., U.S. Depart-
ment of Labor, Texas Workiorce Commission, etc.), temp
agencies, trade schools and universities (e.g., U.S. Depart-
ment of Education, State Boards, etc.) military entities (e.g.,
U.S. Department of Defense, United Services Automobile
Association®, etc.), entities associated with the elderly
(American Association of Retired Persons®), efc.

[0029] As further shown 1n FIG. 1, enterprise/candidate
employment assistance platform 104 1s communicatively
coupled via the network 108 to computing device 110 and
computing device 112. Computing device 110 and comput-
ing device 112 may include at least one network interface
that enables communications over network 106. Examples
of such a network intertace, wired or wireless, include an
IEEE 802.11 wireless LAN (WLAN) wireless interface, a
Worldwide Interoperability for Microwave Access (Wi-
MAX) imterface, an Ethernet interface, a Universal Serial
Bus (USB) interface, a cellular network interface, a Blu-
ctooth™ 1nterface, a near field communication (NFC) inter-
tace, etc. Client computing devices 110 and 112 may be any
type of stationary or mobile computing device, including a
mobile computer or mobile computing device (e.g., a smart
phone, a laptop computer, a notebook computer, a tablet
computer such as an Apple 1Pad™, a netbook, etc.), a
wearable computing device (e.g., a smart watch, a head-
mounted device including smart glasses such as Google®
Glass™, etc.), or a stationary computing device such as a
desktop computer or PC (personal computer).

[0030] Enterprise/candidate employment assistance plat-
form 104 i1s configured to provide employment assistance
services to enterprises and candidates. For example, a user
(such as a candidate or job seeker) of client computing
device 112 may access employment assistance services
provided by enterprise/candidate employment assistance
plattorm 104 through a candidate-specific user interface, a
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user 1nterface 116, executing on client computing device
112. As another example, a user (such as an HR represen-
tative of an enterprise) of client computing device 110 may
access employment assistance services provided by enter-
prise/candidate employment assistance platform 104
through an enterprise-specific user interface, a user intertace
114, executing on client computing device 110. For
example, user interface 114 and user interface 116 may be
represented as a web page displayed in a web browser
executing on client computing device 110 and client com-
puting device 112, respectively. As another example, user
interface 114 and user mterface 116 may be an Internet-
enabled application executing on client computing device
110 and client computing device 112, respectively. Still
other implementations of user interface 108 and provider
interface 120 are possible.

[0031] To explore 1n further detail the employment assis-
tance services provided by enterprise/candidate employment
assistance platform 104, FIG. 2 will now be described. Note
that enterprise/candidate employment assistance platform
104 of FIG. 1 may be implemented in various ways to
perform 1ts functions. For istance, FIG. 2 1s a block
diagram for a system 200 that provides employment assis-
tance services to enterprises and candidates, 1n accordance
with an example embodiment. As shown in FIG. 2, system
200 1includes enterprise/candidate employment assistance
platiorm 104. As further shown 1n FIG. 2, enterprise/candi-
date employment assistance platiorm 104 includes enter-
prise/candidate employment assistance platiorm agent 202
(hereinafter referred to as “agent 202”), a cognitive artificial
intelligence (Al) engine 204, a resume generator engine 206,
and a job search engine 210. In various embodiments, the
several computing devices executing within enterprise/can-
didate employment assistance platform 104 are communi-
cably coupled by way of a network/bus interface. Further-
more, the several components of enterprise/candidate
employment assistance platform 104 may be communicably
coupled by one or more inter-host communication protocols.
In some embodiments, the several components of enterprise/
candidate employment assistance platform 104 may execute
on separate computing devices. Still yet, 1n some embodi-
ments, the several components of enterprise/candidate
employment assistance platiorm 104 may be implemented
on the same computing device or partially on the same
computing device, without departing from the scope of this
disclosure. System 200 1s described in further detail as
follows.

[0032] The several computing devices work 1n conjunc-
tion to implement the several components of enterprise/
candidate employment assistance platiorm 104. Enterprise/
candidate employment assistance platform 104 1s not limited
to 1mplementing only these components, or 1n the manner
described 1n FIG. 1 and FIG. 2. That 1s, enterprise/candidate
employment assistance platform 104 can be implemented,
with different or additional components, without departing
from the scope of this disclosure. The example enterprise/
candidate employment assistance platform 104 illustrates
one way to implement the methods and techniques described
herein.

[0033] As further shown 1n FIG. 2, cogmitive Al engine
204 includes a machine learning (ML) model generator 216
and ML models 220. ML model generator 216 1s configured
to generate ML models 220 to facilitate the employment
assistance services provided by enterprise/candidate
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employment assistance platform 104. As shown in FIG. 2,
the ML models 220 are deployed 1n cognitive Al engine 204.

[0034] In an embodiment, ML model generator 216 1is
configured to generate an employee-employer compatibility
model used to match qualified candidates with enterprises,
where the candidates are compatible with the company
culture of the enterprise. For example, as depicted in FIG. 2,
model generator 204 includes a machine learning algorithm
218. Machine learning algorithm 218 1s provided personal
attributes of employees of multiple employers and work
culture attributes associated with each employer of the
multiple employers as mput, and 1s executed by model
generator 216 to generate the employee-employer compat-
ibility model. Personal attributes of employees may include
characteristics or personality traits of an individual. Some
examples of personal attributes include: loyalty, commiut-
ment, honesty, enthusiasm, reliability, positive self-esteem,
sense of humor, motivation, adaptability, etc. Work culture
attributes are directed to the character and personality of the
enterprise. Some examples of work culture attributes
include: fairness, environment of collaboration, encourage-
ment of employee engagement, learning opportunities, good
communication, opportunities for growth, etc.

[0035] For example, ML model generator 216 may pro-
vide personal attributes of employees and work culture
attributes of enterprises to a ML algorithm of ML algorithms
218. ML model generator 216 may also include a machine
learning (ML) application that implements the ML algo-
rithm to the employee-employer compatibility model. When
the ML algorithm 1s implemented, 1t may find patterns
personal attributes of employees and work culture attributes
ol enterprises to map the personal attributes to the work
culture attributes, and output a model that matches qualified
candidates with enterprises, where the candidates are com-
patible with the company culture of the enterprise. In some
embodiments, the ML algorithm may find patterns personal
attributes of employees and work culture attributes of enter-
prises to map the personal attributes to the work culture
attributes, and output a model that matches an enterprise
having certain attributes (e.g., company culture) to a candi-
date employees having matching personal attributes (e.g.,
desired culture), where the enterprise 1s compatible with the
personal attributes of the employee. The employee-em-
ployer compatibility model may be generated using any
suitable techniques, including supervised machine learning
model generation algorithms such as supervised vector
machines (SVM), linear regression, logistic regression,
naive Bayes, linear discriminant analysis, decision trees,
k-nearest neighbor algorithm, neural networks, recurrent
neural network, etc. In some embodiments, unsupervised
learning algorithms may be used such as clustering or neural
networks.

[0036] Note that the employee-employer compatibility
model may be generated 1 various forms. In accordance
with one embodiment, the employee-employer compatibil-
ity model may be generated according to a suitable machine-
learning algorithm mentioned elsewhere herein or otherwise
known. In an embodiment, ML model generator 216 may
implement a gradient boosted tree algorithm or other deci-
sion tree algorithm to generate and/or train the employee-
employer compatibility model 1n the form of a decision tree.
The decision tree may be traversed with input data (personal
attributes of a candidate, etc.) to identily one or more
enterprises that the candidate 1s compatible with. Alterna-
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tively, ML model generator 216 may implement an artificial
neural network learning algorithm to generate the employee-
employer compatibility model as a neural network that 1s an
interconnected group of artificial neurons. The neural net-
work may be presented with personal attributes of the
candidate to idenftily attributes of a work culture that the
candidate 1s compatible with.

[0037] Cognitive Al engine 204 1s further configured to
receive data via agent 202 from sources 106A, 1068, 106C
... 106N 1n FIG. 1. For example, as described with reference
to FIG. 1, agent 202 may retrieve information associated
with a candidate, an enterprise, and employees of the
enterprise from various sources on the Web and provide the
information to cognitive Al engine 204. More specifically,
agent 202 may extract information associated with a candi-
date, an enterprise, or an employee from sources (e.g., social
networking services, personal websites, business/marketing,
websites, professional associations websites, informational
or reference websites, etc.) on the Web where candidates,
enterprises, or the employees are represented (e.g., via Web
scraping software, APIs exposed by social networking ser-
vices, etc.). In some embodiments, a user may use a com-
puting device to interact with the agent 202 and upload the
information associated with a candidate, an enterprise, and
employees of the enterprise. In such a way, the user using the
computing device may 1tsell be a source.

[0038] Further, cognitive Al engine 204 may use natural
language processing (NLP), data mining, and pattern rec-
ognition technologies to process analyze the retrieved infor-
mation and generate a profile associated with an employee
or candidate that associates personal attributes with the
employee or candidate or generate a profile that associates
work culture attributes with an enterprise. More specifically,
cognitive Al engine 204 may use diflerent Al technologies
to understanding language, translate content between lan-
guages, recognize elements i i1mages and speech, and
perform sentiment analysis. For example, cognitive Al
engine 204 may rely on NLP technologies for the recogni-
tion and translation of spoken language in content and for
understanding of natural language in written content. As
another example, cognitive Al engine 204 may use imaging
extraction techmiques, such as optical character recognition
(OCR) and/or use a machine learming model tramned to
identify and extract information from 1mages. OCR refers to
clectronic conversion of an 1mage ol printed text into
machine-encoded text. As another example, pattern recog-
nition and/or computer vision may also be used to process
images. Computer vision may involve image understanding
by processing symbolic information from image data using
models constructed with the aid of geometry, physics, sta-
tistics, and/or learning theory. Pattern recognition may refer
to electronic discovery of regularities in data through the use
of computer algorithms and with the use of these regularities
to take actions such as classifying the data into different
categories and/or determining what the symbols represent 1in
the 1mage (e.g., words, sentences, names, numbers, 1denti-
fiers, etc.). Cognitive Al engine 204 may also use NLU
techniques to process unstructured data using text analytics
to extract entities, relationships, keywords, semantic roles,
and so forth. Furthermore, cognmitive Al engine 204 may use
sentiment analysis to 1dentily, extract, and quantily subjec-
tive information from social media sources associated with
a candidate, an employee, or an enterprise. Cognitive Al
engine 204 may use the same technologies to synthesize data
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from various information sources, while weighing context
and contlicting evidence, 1n generating a profile.

[0039] Additionally, 1n FIG. 2, agent 202 may be further
configured to interact with client computing device 110 and
client computing device 112 in FIG. 1 via user interface 114
and user mterface 116, respectively. For example, via agent
202, may provide a candidate, via user interface 116, with a
series of questions generated to assess characteristics and
preferences of a candidate. In some embodiments, the
responses provided may also be used 1n generating a profile
for a candidate. In some embodiments, information associ-
ated with the candidate provided to platform 104 by the
candidate (e.g., 1n a resume) may also be used in generating
a prolile for the candidate. To help further illustrate, FIGS.
4A and 4B provide an example of questions that may be
provided to a candidate through user interface 116. As
shown 1n FIGS. 4A and 4B, a candidate may be prompted to
respond to a series of questions by indicating 1f an item (such
as “Data Analysis”, “Public Speaking”, etc.) 1s ‘Me” or ‘Not
me’. Further, FIG. § provides an example of a candidate
profile generated by Cognitive Al engine 204. For example,
in FIG. 5, the candidate profile conveys a list of attributes
associated with the candidate (e.g., rational, practical, con-
fident, prefers working with others, etc.), a personality type,
strengths and weaknesses, and examples of 1deal work
environments for the candidate. In some embodiments,
based on the responses provided and imnformation retrieved
from other sources on the Web where the candidate is
represented, cognitive Al engine 204, using different Al
technologies (e.g., the employee-employer compatibility
model) determine how attributes associated with the candi-
date may serve as a strength or a weakness 1n a professional
setting (e.g., “Complements” and “Contlicts” sections 1n
FIG. 5) and recommend company culture characteristics that
may be most compatible with the candidate (*Best work
environments” section 1 FIG. §5).

[0040] In some embodiments, cognitive Al engine 204
may extract additional information associated with an enter-
prise from one or more job listings published by the enter-
prise and generate an enterprise profile based on the addi-
tional information associated with the employer.

[0041] Moreover, cognitive Al engine 204 1s configured to
apply the candidate profile to the employee-employer com-
patibility model. More specifically, cognitive Al engine 204
provides the candidate profile to employee-employer com-
patibility model and cognitive Al engine 204 receives, from
the employee-employer compatibility model, an indication
that one or more employer profiles are compatible with the
candidate profile. In some embodiments, the indication
generated by the employee-employer compatibility model
may specily a designation of the employer or the work
culture attributes associated with the employer. Agent 202 1s
configured to provide the notification to client computing

device 112.

[0042] Cognitive Al engine 204 1s configured to update the
machine learning models 220, such as the employee-em-
ployer compatibility model to account for one or more
associations detected between a candidate profile and an
enterprise profile. For example, cognitive Al engine 204
may maintain the employee-employer compatibility model
by continuously retraining the employee-employer compat-
ibility model based personal attributes of candidates and
personal attributes of employees of enterprises. In some
embodiments, cognitive Al engine 204 1s configured to train
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the employee-employer compatibility model based on pro-
fessional attributes of the person. Professional attributes
may 1nclude work-related knowledge, skills, and abilities,
education, and experience of a candidate.

[0043] Agent 202 1s further configured to identily job
listings of enterprises having work culture compatible with
a candidate via job search engine 210 and generate a
notification for the person including indications of the job
listings.

[0044] In some embodiments, cogmitive Al engine 204 1s
turther configured to receive via agent 202 extracted infor-
mation associated with an enterprise from one or more
sources on the Web where the enterprise 1s represented and
generate, based on the information associated with the
enterprise, an enterprise profile including work culture attri-
butes of the enterprise. Further, cognitive Al engine 204 may
apply the employer profile to the employee-employer com-
patibility model and receive an indication, from the
employee-employer compatibility model, of one or more
candidate profiles that are culturally compatible with the
enterprise profile. In some embodiments, cognitive Al
engine 204 may receive a notification from employee-
employer compatibility model that indicates at least one of
information 1dentitying the person or the personal attributes.

[0045] To explore this further, FIG. 3 will now be
described. FIG. 3 shows a method 300 for generating a
machine learning model that defines associations between
the personal attributes of employees and the work culture
attributes of enterprises and applying a candidate profile to
the machine learning model. As shown 1n FIG. 3, method
300 begins at step 302. At step 302, based on personal
attributes of employees of multiple employers and work
culture attributes associated with each employer of the
multiple employers, an employee-employer compatibility
model 1s trained. The employee-employer compatibility
model defines associations between the personal attributes
and the work culture attributes. For example, as described
with reference to FIG. 1 and FIG. 2, cognitive Al engine 204
may train employee-employer compatibility model on attri-
butes associated with candidates, attributes associated with
employees of enterprises, and attributes of company culture
associated with enterprises.

[0046] At step 304, information associated with a person
1s extracted from one or more sources on the Web where the
person 1s represented. For example, and with continued
reference to FIG. 1 and FIG. 2, agent 202 may retrieve
information associated with a candidate, an enterprise, and
employees of the enterprise from various sources on the Web
and provide the information to cognitive Al engine 204.

[0047] At step 306, based on the information associated
with the person, a user profile 1s generated, the user profile
associating personal attributes with the person. For example,
and with continued reference to FIG. 1 and FIG. 2, cognitive

Al engine 204 may generate a profile for a candidate based
on the mformation associated with the candidate that is

extracted trom one or more sources on the Web where the
candidate 1s represented.

[0048] At step 308, the user profile 1s applied to the
employee-employer compatibility model. For example, and
with continued reference to FIG. 1 and FIG. 2, cogmitive Al
engine 204 may apply a candidate profile to the employee-
employer compatibility model.

[0049] At step 310, an indication 1s recerved, from the
employee-employer compatibility model, where the 1ndica-
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tion 1s ol an employer profile that 1s compatible with the user
profile and where the employer profile including work
culture attributes associated with an employer. For example,
and with continued reference to FIG. 1 and FIG. 2, cognitive
Al engine 204 may receive from the employee-employer
compatibility model an indication that an enterprise 1is
compatible with the candidate profile.

[0050] At step 312, a notification 1s generated, the notifi-
cation indicates at least one of a designation of the employer
or the work culture attributes associated with the employer.
For example, and with continued reference to FIG. 1 and
FIG. 2, agent 202 generates a notification indicating a
designation of the enterprise or the work culture attributes
associated with the enterprise that the candidate 1s compat-
ible with.

[0051] There are several technical benefits for matching
candidates with an enterprise, where the candidate 1s com-
patible with the company culture of the enterprise. One such
benelit of providing a list of job descriptions from enter-
prises that candidates culturally match 1s that 1t increases the
probability the candidate will find a match that interests
them without having to scroll through pages of results. Each
scroll 1s a request to the network and by reducing the chance
that the user will make that call for additional matches,
computing resources are saved (e.g., processing, network,
memory ). Also, the user interface includes the most relevant
culture matches, thereby providing an improved user inter-
face that may increase the user’s experience using the
computing device and platiorm by not having to perform a
lot of individual searches. In addition, computing resources
are Turther saved by employing Al technologies to process
large amounts of data to provide better matches for candi-
dates and employers.

[0052] FIG. 6 provides an exemplary embodiment of user
interface 116 1n FIG. 1. FIG. 6 shows how a candidate may
interact with enterprise/candidate employment assistance
platiorm 104 to access its one or more employment assis-
tance services. For example, 1n FIG. 2, a user may 1nitiate
generation of a resume by selecting the “Create
Job2Resume™” button. In particular, resume generator
engine 206 1s configured to interact with cognitive Al engine
204 to use cogmitive Al to generate a resume for a candidate.

[0053] To help further illustrate, 1n FIG. 7, after selecting
Create Job2Resume™ button, the user 1s prompted through
user 1interface 116 to paste a job description or listing that the
user 1s looking to apply to. Using the job description or
listing, resume generator engine 206 1s enabled to optimize
a resume for applying to the position associated with the job
description or listing. The user may then select the “Process™
button to 1nitiate generation of the resume.

[0054] Subsequently, resume generator engine 206 may
provide a previously uploaded resume of the user and the job
description or listing to cognitive Al engine 204. Using the
technologies previously described herein, cognitive Al
engine 204 analyzes the job description or listing and
compares the job description or listing with the resume of
the user. After the comparison, cognitive Al engine 204 may
find 1information included in the job description or listing
that should be included 1n the resume. For example, cogni-
tive Al engine 204 may parse the resume and find that the
user failed to include 1n the resume a required skill listed in
the job description or listing. Moreover, cognitive Al engine
204 may 1dentify one or more 1tems that should be included
in the resume that are not explicitly stated in the job
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description or listing. For example, cognitive Al engine 204
may determine, based on analysis of resumes of other
candidates, that a required skaill listed in the job description
1s most often included with another skill in the resumes of
other candidates.

[0055] Furthermore, based on the analysis of cognitive Al
engine 204, resume generator engine 206 may prompt the
user to update the resume, via user interface 116, to optimize
the resume for the job description. For example, in FIG. 8,
the user 1s informed of the sections of the resume that should
be updated. In FIG. 8, “Summary” 1s indicated as mcom-
plete, “Experience” 1s indicated as missing keywords, and
“Skills™ 1s indicated as missing skills. The keywords that are
identified as missing may have been included the job
description or listing and not included 1n the resume that was
uploaded.

[0056] FIGS. 9-12 provide examples of how the user may
be encouraged, via user interface 116, to update the resume
based on the analysis of cognitive Al engine 204. For
example, in FIG. 9, the user 1s provided with a list of skills
found 1n the job description and suggested to add one or
more of the skills to the experience section of the resume. As
another example, 1n FIG. 10, the user 1s provided a list of
optional skills and required skills that were not included 1n
the resume that cognitive Al engine 204 determined are
beneficial to the user to include 1n the resume. For ease in
updating the resume, the user may click the “Move to
Resume Skills List” to add to the skill to the resume. That
1s, the user may use one-click of an input peripheral to cause
the resume to be updated with the recommended information
(e.g., skill), without having to actually open the resume 1n a
separate application, type in the recommended information,
and close out the resume. Such reduced input from the mput
peripheral may save computing resources (e.g., processing,
memory, network, etc.) by using the one-click feature, and
therefore may also improve the user’s experience generating
a resume and using a computing device. Further, in FIG. 11,
the user 1s prompted to update the summary of the resume.
The user 1s recommended to include 1n the summary topics
mentioned 1 the job description but missing from the
resume. Finally, in FIG. 12, the user 1s recommended to
include particular skills related to the job description and
indicate a strength level associated with each skill.

[0057] One example technical benefit of many technical
benefits of the Job2Resume™ embodiment described above
1s that a user may use one-click of an 1nput peripheral to
cause the resume to be updated with the recommended
information (e.g., skill) without having to open the resume
in a separate application, type 1n the recommended infor-
mation, and close out the resume. Such reduced 1mnput from
the input peripheral may save computing resources (e.g.,
processing, memory, network, etc.) by using the one-click
feature, and therefore may also improve the user’s experi-
ence generating a resume and using a computing device.

[0058] FIGS. 13A and 13B shows an exemplary embodi-
ment of a resume generated by resume generator engine 206.
In some embodiments, resume generator engine 206 may
generate a “hybrd resume”. A hybnd resume, as referred to
herein, 1s a document comprising two or more layers, where
at least one layer 1s a visually designed resume including one
or more graphics and format displays (this visually designed
resume may be referred to as a “visible” layer) and at least
one layer 1s a cleanly, parsable resume including unformat-
ted plain text this cleanly, parsable resume including unfor-
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matted plain text may be referred to as a “hidden” layer).
FIG. 13A provides an exemplary embodiment of a “visual
resume” and FIG. 13B provides an exemplary embodiment
of “parsable resume”. In some embodiments, the visual
resume layer, shown 1 FIG. 13A, 1s layered on top of the
parsable resume layer, shown 1in FIG. 13B, to form the
hybrid resume. The content of the parsable resume 1s hidden
behind the visual resume, allowing for the content of the
parsable resume to be mvisible to a human reader. In
contrast, the content of the parsable resume 1s accessible to
an applicant tracking systems (ATS).

[0059] The hybrid resume provides a means for a candi-
date to produce a document that 1s consumable by both a
human and an ATS. Furthermore, as 1n the process described
above, the hybrid resume may be generated utilizing Al
technologies employed by cognitive Al engine 204 1n FIG.
2 to provide guidance 1n the document creation process such
that the hybrid resume ensures that the candidate 1s refer-
encing skills and experience that 1s most relevant to the
position being 1s applied {for.

[0060] In some embodiments, a hybrid document 1s intel-
ligently generated from a dataset that can be consumed by a
human or a machine. Moreover, although a document can be
generated using any dataset, hybrid resume may use a
predefined user profile to select a subset of data that best fits
the known criteria for the job the candidate 1s apply for. The
dataset may contain at least enough information to identity
the candidate and the skills and experience the candidate
possesses. The dataset may also include at least the first and
last name of the candidate, phone number, email address,
education and employment histories, hard and soft skills,
and objective statement.

[0061] Insome embodiments, the generation of the hybrid
resume may take into consideration the technical function of
an ATS while creating the document. For example, although
any source can be used for defining job criteria, the embodi-
ments described herein use a job order to 1dentily requisite
skills that should be included in the document. Requisite
skills are 1dentified by cognitive Al engine 204 and, using an
ontology library, are matched to identified skills 1n the
candidate. The skills are then transpiled to match the key-
word(s) the ATS 1s expecting to find in the document.

[0062] Although any number of file formats can be used,
the embodiments described herein may use a rasterized
image format of the resume created in the software user
experience to be consumed by a human, layered on top of a
live text format of the same resume being produced to be
consumed by the ATS. In some embodiments, a block
templating language may be used that replaces placeholders
with information from the dataset. This abstraction of con-
tent from visual layout design allows the document design
definition to be exchanged for another while sharing a
dataset or subset thereof. Once the hybrid document 1is
created, the underlying live text 1s easily parsable by the ATS
for accurate and complete machine readability, while still
being visually appealing for any human or process thereof
that might evaluate the document.

[0063] One example technical benefit of many technical
benefits aflorded by the hybrid resume includes using a
hidden layer of text to easily and ethiciently change the
appearance of a visible layer. Through changes to the text in
the hidden layer, the format of the visible layer may be
transformed. This provides a technical solution of dynami-
cally generated hybrid resumes that are customizable in
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real-time. Further, the text in the hidden layer 1s machine-
readable and efliciently processed by the ATS system.

[0064] FIG. 14 illustrates a detailed view of a computing
device 1400 that can be used to implement the various
components described herein, according to some embodi-
ments. In particular, the detailed view illustrates various
components that can be included 1n client computing devices
110 and 112 illustrated in FIG. 1, as well as the several
computing devices 1mplementing enterprise/candidate
employment assistance platform 104 illustrated in FIGS. 1
and 2. As shown 1n FIG. 14, computing device 1400 can
include a processor 1402 that represents a miCroprocessor or
controller for controlling the overall operation of computing
device 1400. Computing device 1400 can also include a user
input device 1408 that allows a user of computing device
1400 to interact with computing device 1400. For example,
the user input device 1408 can take a variety of forms, such
as a button, keypad, dial, touch screen, audio mput interface,
visual/image capture input interface, mput n the form of
sensor data, and so on. Still further, computing device 1400
can include a display 1410 that can be controlled by the
processor 1402 to display information to the user. A data bus
1416 can facilitate data transfer between at least a storage
device 1440, processor 1402, and a controller 1413. Con-
troller 1413 can be used to interface with and control
different equipment through an equipment control bus 1414.
Computing device 1400 can also include a network/bus
interface 1411 that couples to a data link 1412. In the case
of a wireless connection, network/bus interface 1411 can
include a wireless transceiver.

[0065] As noted above, computing device 1400 also
includes storage device 1440, which can comprise a single
disk or a collection of disks (e.g., hard drives), and 1includes
a storage management module that manages one or more
partitions within storage device 1440. In some embodi-
ments, storage device 1440 can include flash memory,
semiconductor (solid-state) memory or the like. Computing
device 1400 can also include a Random-Access Memory
(RAM) 1420 and a Read-Only Memory (ROM) 1422. ROM
1422 can store programs, utilities or processes to be
executed 1n a non-volatile manner. RAM 1420 can provide
volatile data storage, and stores instructions related to the
operation of processes and applications executing on the
computing device.

[0066] In some embodiments, the generation of the hybnd
resume can involve a method for eliminating bias. In further
embodiments, the method for eliminating bias can be
applied when managing such resumes. For example, a
computer system with both a computer-based interface and
a memory unit can be used to aggregate and store resumes
from each of the users, transform the data from such resumes
into a knowledge graph, use the knowledge graph to identity
variables that receive biased treatment, and 1solate the
resumes that contain such variables. From this, the computer
system can then remove the vanables that receive biased
treatment from each of the resumes to create a bias-free
resume. Moreover, 1n some embodiments, a communication
device can be used to send the bias-iree resume to a remote
computer of the user whose resume was converted into the
bias-iree resume.

[0067] Biased treatment may refer to variables that cause
the resume to be excluded from further consideration for a
particular job posting. For example, example variables that
may receive biased treatment may include age, race, gender,
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hobbies, ethmicity, and the like. In some embodiments,
artificial intelligence may be used to analyze which resumes
are selected by a hiring system (e.g., applicant tracking
system, website, application, etc.) and determine the com-
mon variables in the resumes that are selected. The artificial
intelligence may also analyze resumes that are not selected
by the hiring system to identily common variables 1n the
resumes that are not selected. The artificial intelligence may
include one or more machine learning models trained to
remove or add the identified common variables to a resume
of a particular candidate to increase the chances of the
resume being selected by the hiring system for further
consideration (e.g., an 1mnterview).

[0068] In some embodiments, the method for eliminating
bias can utilize the knowledge graph to identify one or more
variables within the stored data that have been indexed as
receiving biased treatment (these variables may be referred
to as “hidden variables™). In response to identifying the
hidden variables, the resume containing such hidden vari-
ables can be flagged by the system for identification.

[0069] To explore this further, FIG. 15 will now be
described. FIG. 15 shows a method 1500 for eliminating
biased variables that can be present based on included
attributes within a resume and managing said resume to
exclude the biased variables whenever the user associated
with the resume applies for a job listing. The method 1500
1s performed by processing logic that may include hardware
(circuitry, dedicated logic, etc.), software (such as 1s run on
a general purpose computer system or a dedicated machine),
or a combination of both. The method 1500 and/or each of
their mndividual functions, routines, subroutines, or opera-
tions may be performed by one or more processors ol a
computing device (e.g., any component of FIG. 1, processor
1402 of FIG. 14). In certain implementations, the method
1500 may be performed by a single processing thread.
Alternatively, the method 1500 may be performed by two or
more processing threads, each thread implementing one or
more individual functions, routines, subroutines, or opera-
tions of the methods.

[0070] For simplicity of explanation, the method 1500 is
depicted and described as a series of operations. However,
operations 1n accordance with this disclosure can occur 1n
various orders and/or concurrently, and with other opera-
tions not presented and described herein. For example, the
operations depicted in the method 1500 may occur in
combination with any other operation of any other method
disclosed herein. Furthermore, not all 1llustrated operations
may be required to implement the method 1500 1n accor-
dance with the disclosed subject matter. In addition, those
skilled 1n the art will understand and appreciate that the
method 1500 could alternatively be represented as a series of
interrelated states via a state diagram or events.

[0071] As shown 1n FIG. 15, method 1500 beings at step
1502. At step 1502, a computing system receives resumes
from all of the candidates using the system. The resumes that
are receirved each include a set of vanables that are associ-
ated with the candidate that provided the resume. Thus, the
computing device receives sets of variables associated with
cach resume. The variables may include any suitable data
that 1s included 1n a resume as described herein, such as age,

education, experience, hobbies, activities, skills, gender,
cthnicity, address, email address, eftc.

[0072] At step 1504, the set of variables 1s stored as data
in a knowledge graph and the data 1s aggregated together.
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For example, as described with reference to FIG. 1 and FIG.
2, cognitive Al engine 204 may compile attributes associ-
ated with candidates and attributes associated with employ-
ces ol enterprises.

[0073] At step 1506, based on the information associated
with a job listing, the knowledge graph can be used to
identily variables within the data that receive biased treat-
ment. For example, and with continued reference to FIG. 1
and FIG. 2, cognitive Al engine 204 may parse through the
resumes of candidates accepted by similar job listings to
identily varniables that are subject to biased treatment. That
1s, the cognitive Al engine 204 may be trained using training
dataset that includes variables of candidates’ resumes that
are common to candidates that are selected for further
consideration for a job listing and variables of candidates’
resumes that are common to candidates that are not selected
for further consideration for the job listing. In other words,
the mputs in the tramning dataset may be the common
variables to candidates and the outputs may be mapped to a
result of whether the candidates were considered for further
consideration or not. Accordingly, once trained, the cogni-
tive Al engine 204 may be capable of identifying which
variables receive biased treatment (e.g., cause exclusion
from further consideration), and which variables receive
bias-free treatment (e.g., cause inclusion for further consid-
cration). As such, the trained cognitive Al engine 204 may
receive a new resume with new variables and detect which
variables 1n the new variables may receive biased treatment
and may be capable of removing such variables from the
resume. In some embodiments, this training of the cognitive
Al engine 204 may be performed using an indexed knowl-
edge graph (e.g., training dataset).

[0074] At step 1508, the knowledge graph may be indexed
to 1dentily any vaniables that have been shown to receive
biased treatment. For example, and with continued reference
to FIG. 1 and FIG. 2, cognitive Al engine 204 may be primed
to search for specific variables that, through indexing, are
prone to receive biased treatment. Further, in a continued
example, and with continued reference to FIG. 1 and FIG. 2,
cognitive Al engine 204 may mark each of variables that are

likely to be subjected to biased treatment as “hidden vari-
ables.”

[0075] At step 1510, the resumes that include variables
that have been shown to receive biased treatment may be
identified. For example, and with continued reference to
FIG. 1 and FIG. 2, cognitive Al engine 204 may 1dentify and
1solate any resume applying to job listing that contains the
previously identified hidden variables.

[0076] At step 1512, a resume including varables that
have been shown to receive biased treatment 1s edited, where
the editing removes the variables that have been shown to
receive biased treatment from one or more layers of the
resume (e.g., hidden layer and/or wvisible layer). For
example, and with continued reference to FIG. 1 and FIG. 2,
cognitive Al engine 204 may delete from the candidate’s
resume all hidden variables that recerved biased treatment to
create a bias-free resume.

[0077] At step 1514, the resume that no longer includes
the variables that have been shown to receive biased treat-
ment 1s transmitted, either to a computing device of the
candidate or to a computing device of the user monitoring
the job listing. For example, and with continued reference to

FIG. 1 and FIG. 2, cognitive Al 204 transmits the bias-free
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resume to the computing device of the candidate for pre-
sentation on the computing device of the candidate.

[0078] In some embodiments, the method 13500 may
include, prior to sending the bias-free resume, notifying, by
an Artificial Intelligence Virtual Assistance (A.I.V.A.) run-
ning on the computing device of the particular candidate, the
particular candidate of editing the flagged resume. The
A.LV.A. represents a cognitive agent implemented as a set
ol instructions executing within the cognitive Al engine 204
that implement a client-facing component of the Al engine
204. The A.I.V.A. 1s an interface between the cognitive Al
engine 204 and the computing device of the candidate (e.g.,
user). And 1n some embodiments, the A.I.V.A. includes a
conversation orchestrator that determines pieces of commu-
nication that are presented to the user device (and the user).
In some embodiments, when a user interacts with the
cognitive Al engine 204, the user interacts with the A.I.V.A.

[0079] Various user imterfaces may be provided to com-
puting devices communicating with the A.I.V.A. executing
in the cognitive intelligence Al engine 204. The user inter-
faces may be presented 1n a standalone application executing
on the devices or 1n a web browser as website pages. In some
embodiments, the A.I.V.A. may be installed on a device of
the user (e.g., candidate, employer). In some embodiments,
the A.ILV.A. may be running on the cogmitive Al engine 204
and the user interfaces of the AIV.A. are provided for
presentation on the computing devices of the user. In some
embodiments, the devices of the candidate and/or employer
may communicate with cognitive Al engine 204 1n a client-
server archutecture. In some embodiments, the A.I. V.A. may
be implemented as computer instructions as an application
programming interface.

[0080] In some embodiments, the A.I.V.A. may include a
computer-based virtual assistant application running on a
computing device capable of receiving communications
from a remote user mterface and transmitting a response to
the remote user imterface. The AIV.A. may include a
computer-based virtual assistant application capable of
receiving communications from a remote user interface and
transmitting a response to the remote user interface.

[0081] In some embodiments, the AI.V.A. 1s capable of
providing an notification including information pertaining to
one or more job listings to a computing device of a user,
where the information includes available job positions,
interview tips, desired skills, or some combination thereof.
The A.IV.A. may present a graphic element on a user
interface that enables interacting with a user of computing
on which the user interface 1s presented. For example, the
user interface may enable the user to interact with the
A.LV.A. via talk, text, or touch by asking questions and/or
having a conversation. For example, the A.I.V.A. 1s config-
ured to perform conversational analysis in a general setting.
In some embodiments, the A.I.V.A. uses conversational
analysis to 1dentily the intent of the user (e.g., find data, ask
a question, search for facts, find references, find job listings,
find 1nterview tips, find desired employer information) and
a respective micro-theory in which the intent 1s logical. The
A.LV.A. utilizes a combination of linguistics, artificial intel-
ligence, and decision trees to decode what a user 1s asking
or stating. In some embodiments, the A.I.V.A. uses a knowl-
edge graph representing an ontology of information pertain-
ing to attributes candidates, attributes of employers, attri-
butes of job listings, or some combination thereof. As
described herein, the knowledge graph may represent arti-
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facts and relationships between those artifacts, such that the
knowledge graph includes actual knowledge and not merely
data. For example, the knowledge graph may include hidden
variables that are tlagged as receiving biased treatment from
a particular employer when those hidden varniables are
considered 1 a resume by the particular employer. Such
knowledge may be used by the cognitive Al engine 204 to
remove the hidden variables from the resume of a candidate.
Further, the A.ILV.A. may communicate, via a graphical
clement, speaker, and/or user mterface, that the hidden
variables are being removed. The user may ask the A.I.V.A,
“why are they being removed?” and the A.ILV.A. may
respond with the fact that the hidden varniables have been
detected as receiving biased treatment for the particular job
listing of the employer with which the candidate 1s seeking
employment.

[0082] In some embodiments, the method 1500 may
include, responsive to sending the bias-ifree resume to the
computing device of the particular candidate, transmitting,
to the computing device of the particular candidate, a
notification of mformation pertaining to one or more job
listings, wherein the mmformation comprises available job
positions, interview tips, desired skills, and combinations
thereof, and the notification comes from an Artificial Intel-
ligence Virtual Assistance (A.I.V.A.) running on a comput-
ing device of the particular candidate.

[0083] In some embodiments, the method 13500 may
include, responsive to notifying the particular candidate of
information pertaining to the one or more job listings,
receiving an acceptance from the computing device of the
particular candidate, wherein the acceptance corresponds to
a particular job listing of the one or more job listings.
[0084] In some embodiments, the method 13500 may
include, responsive to receiving the acceptance, generating
a cover letter of the particular candidate, wherein the cover
letter 1s 1n a predefined format, the predefined format com-
prises one or more spaces, and the one or more spaces
comprise one or more variables from the set of variables
associated with the particular candidate.

[0085] In some embodiments, the method 1500 may
include, responsive to generating the cover letter, sending
the cover letter of the particular candidate to a particular
employer associated with the particular job listing.

[0086] In some embodiments, the method 1500 may
include, responsive to receiving an acceptance, sending the
bias-iree resume of the particular candidate to a particular
employer associated with the particular job listing.

[0087] In some embodiments, the method 1500 may
include, responsive to sending the bias free-resume to the
particular employer, providing the particular employer with
information on the particular candidate, wherein the infor-
mation on the particular candidate comprises a background
check, unemployment verification, or a combination thereof.

[0088] In some embodiments, the method 13500 may
include, responsive to sending the bias free-resume to the
particular employer, providing the particular employer with
a built-in benefit compliance management program, wherein
the built-in benefit compliance management program com-
prises automating filling out compliance forms, automating
sending out the compliance forms, auto-reporting forms, or
combinations thereof.

[0089] As an example of the difference between a resume
including biased variables and a resume that has bias elimi-

nated per the method of FIG. 15, FIGS. 16A and 16B will
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now be described. FIG. 16 A 1s an exemplary depiction of a
resume that 1s accessible to a human. In some embodiments,
FIG. 16 A represents a visible layer, as described above. FIG.
16 A includes a biased variable 1601. FIG. 16B 1s an exem-
plary depiction of a resume that includes a hidden layer
(machine readable text) that may be parsed by an ATS. In
some embodiments, FIG. 16B represents a parsable layer (or
hidden layer), as described above. FIG. 16B includes a
biased variable 1602 (e.g., age). The biased variable 1602
may include any suitable varnable, such as age, gender,
cthnicity, hobby, activity, work experience, geographic loca-
tion, etc. In some embodiments, FIGS. 16A and 16B rep-
resent the visible layer and the ludden layer that are recerved
in a hybrnid resume (e.g., generated by the cognitive Al
engine 204) associated with a particular candidate.

[0090] In some embodiments, when the candidate applies
for a particular job listing, the resume may be managed
through the method of FIG. 15. For example, and with
continued reference to FIG. 1 and FIG. 2, cogmitive Al 204
detects the biased variables 1601 and 1602 for the particular
1ob listing. Moreover, in some embodiments, the biased
variables may be removed. For example, and with continued
reference to FIG. 1 and FIG. 2, cognitive Al 204 removes
biased variables 1601 and 1602 to generate the bias-free
resume.

[0091] In some embodiments, the bias-free resume would
reflect that of the hybrid resume depicted 1n FIGS. 13A and
13B. In some embodiments, the bias-iree resume (or hybrid
resume) shown 1n FIGS. 13A and 13B can be transmitted to
the computing device of the candidate. For example, and
with continued reference to FIG. 1 and FIG. 2, cogmitive Al
204 transmits the resume to the computing device of the
candidate.

[0092] Further, 1n some embodiments, an Artificial Intel-
ligence Virtual Assistant (A.I.V.A.) can be presented on the
computing device for each user. In such embodiments, the
A.ILV.A. 1s a computer-based virtual assistant application
that recetves communication from a remote user interface on
the computing device of each user and transmits a response.
For example, the A.I.V.A. can notify a candidate of editing
a candidate’s resume or information that pertains to the job
listings to which the candidate 1s sending the resume of said
candidate. Specifically, this information that pertains to the
job listings can include available job positions, interview
tips, desired skills, and combinations thereof. Further, in
some embodiments, the A.I.V.A. may be used to recommend
available job listings to the candidate and obtain an accep-
tance from the candidate, 1n which the candidate allows the
computing system to send the resume to an employer.
Additionally, 1n some embodiments, responsive to receiving,
the acceptance, the computing device can generate a cover
letter that 1s 1n a predefined format. This predefined format
includes 1n which data from the candidate’s resume can be
input. In this embodiment, the information regarding a
candidate can be inserted into the generated cover letter,
within the open text boxes, by the computing system. In
additional embodiments, the cover letter and resume of the
candidate may be sent to the employer by the computer
system 1n response to the acceptance.

[0093] In some embodiments, the A.I.V.A. can be used by
a user that 1s 1n the position of an employer that 1s managing
the job listing. In this embodiment, the A, I.V.A. can provide
the employer with information on the candidate including a
background check, unemployment verification, or a combi-
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nation thereof. One benefit of providing such information 1s
that the employer would be able to ensure that the candidates
were properly vetted and the candidate was 1n compliance
with industry requirements. Specifically, in some embodi-
ments, the A.I.V.A. can include a built-in compliance man-
agement program. The built-in compliance management
program can include automating filling out compliance
forms, automating sending out compliance forms, auto-
reporting forms, or combinations thereof.

[0094] The various aspects, embodiments, implementa-
tions or features of the described embodiments can be used
separately or in any combination. Various aspects of the
described embodiments can be implemented by software,
hardware or a combination of hardware and software. The
described embodiments can also be embodied as computer
readable code on a computer readable medium. The com-
puter readable medium 1s any data storage device that can
store data which can thereafter be read by a computer
system. Examples of the computer readable medium include
read-only memory, random-access memory, CD-ROMs,
DVDs, magnetic tape, hard disk drives, solid-state drives,
and optical data storage devices. The computer readable
medium can also be distributed over network-coupled com-
puter systems so that the computer readable code 1s stored
and executed 1 a distributed fashion.

[0095] Consistent with the above disclosure, the examples
of systems and methods enumerated 1n the following clauses
are specifically contemplated and are intended as a non-
limiting set of examples.

[0096] Clause 1. A method, comprising: traiming, based on
personal attributes of employees of multiple employers and
work culture attributes associated with each employer of the
multiple employers, an employee-employer compatibility
model that defines associations between the personal attri-
butes and the work culture attributes; extracting information
associated with a person from one or more sources on the
Web where the person 1s represented; generating, based on
the information associated with the person, a user profile
associating personal attributes with the person; applying the
user profile to the employee-employer compatibility model;
receiving an indication, from the employee-employer com-
patibility model, of an employer profile that 1s compatible
with the user profile, the employer profile mncluding work
culture attributes associated with an employer; and gener-
ating a notification that indicates at least one of a designation
of the employer or the work culture attributes associated
with the employer.

[0097] Clause 2. The method of any foregoing clause,
further comprising: extracting information associated with
the employer from the one or more sources on the Web
where the employer 1s represented; and generating, based at
least 1n part, on the information associated with the
employer, the employer profile.

[0098] Clause 3. The method of any foregoing clause,
further comprising updating the employee-employer com-
patibility model to account for one or more associations
detected between the user profile and the employer profile.

[0099] Clause 4. The method of any foregoing clause,
turther comprising: extracting additional information asso-
ciated with the person from at least one of a resume of the
person or from a questionnaire completed by the person; and
generating the user profile based on the additional informa-
tion associated with the person.
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[0100] Clause 5. The method of any foregoing clause,
turther comprising: training the employee-employer com-
patibility model based on professional attributes of the
person.

[0101] Clause 6. The method of any foregoing clause,
further comprising: receiving an 1indication from the
employee-employer compatibility model that the user pro-
file 1s compatible with a plurality of employer profiles, each
employer profile of the plurality of employer profiles includ-
ing work culture attributes corresponding to an employer.
[0102] Clause 7. The method of any foregoing clause,
turther comprising: identitying job listings of the employers
associated with the identified employer profiles; and gener-
ating a notification for the person including indications of
the job listings.

[0103] Clause 8. A system, comprising: a model generator
configured to train, based on personal attributes of employ-
ces of multiple employers and work culture attributes asso-
ciated with each employer of the multiple employers, an
employee-employer compatibility model that defines asso-
ciations between the personal attributes and the work culture
attributes; an agent of the system configured to extract
information associated with an employer from one or more
sources on the Web where the employer 1s represented; and
cognitive artificial intelligence engine configured to: gener-
ate, based on the information associated with the employer,
an employer profile including work culture attributes of the
employer; apply the employer profile to the employee-
employer compatibility model; and receive an indication,
from the employee-employer compatibility model, of a user
profile that 1s compatible with the employer profile, the user
profile associating personal attributes with a person.
[0104] Clause 9. The system of any foregoing clause,
wherein the profile generator 1s further configured to: extract
information associated with the person from the one or more
sources on the Web where the person 1s represented; and
generate, based on the information associated with the
person, the user profile.

[0105] Clause 10. The system ol any foregoing clause,
wherein the model generator 1s further configured to update
the employee-employer compatibility model to account for
one or more associations detected between the user profile
and the employer profile.

[0106] Clause 11. The system of any foregoing clause,
wherein the cogmitive Al engine i1s further configured to:
receive an mdication from the employee-employer compat-
ibility model that the employer profile 1s compatible with a
plurality of user profiles, each user profile of the plurality of
user profiles associating personal attributes with a corre-
sponding person.

[0107] Clause 12. The system of any foregoing clause,
wherein the agent 1s further configured to generate a noti-
fication that indicates at least one of information 1dentifying
the person or the personal attributes.

[0108] Clause 13. The system of any foregoing clause,
wherein the cognitive Al engine 1s further configured to:
extract additional information associated with the employer
from one or more job listings published by the employver;
and generate the employer profile based on the additional
information associated with the employer.

[0109] Clause 14. A computer-readable storage medium
having program instructions recorded thereon that, when
executed by at least one processing circuit of a computing
device, perform a method, comprising: training, based on
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personal attributes of employees of multiple employers and
work culture attributes associated with each employer of the
multiple employers, an employee-employer compatibility
model that defines associations between the personal attri-
butes and the work culture attributes; extracting information
associated with a person from one or more sources on the
Web where the person 1s represented; generating, based on
the information associated with the person, a user profile
associating personal attributes with the person; applying the
user profile to the employee-employer compatibility model;
receiving an indication, from the employee-employer com-
patibility model, of an employer profile that 1s compatible
with the user profile, the employer profile mncluding work
culture attributes associated with an employer; and gener-
ating a notification that indicates at least one of a designation
of the employer or the work culture attributes associated
with the employer.

[0110] Clause 15. The computer-readable storage medium
of any foregoing clause, wherein the method further com-
prises: extracting mformation associated with the employer
from the one or more sources on the Web where the
employer 1s represented; and generating, based at least 1n
part, on the mformation associated with the employer, the
employer profile.

[0111] Cllause 16. The computer-readable storage medium
of claim any foregoing clause, wherein the method further
comprises: updating the employee-employer compatibility
model to account for one or more associations detected
between the user profile and the employer profile.

[0112] Cllause 17. The computer-readable storage medium
of any foregoing clause, wherein the method further com-
prises: extracting additional information associated with the
person from at least one of a resume of the person or from
a questionnaire completed by the person; and generating the
user proiile based on the additional information associated
with the person.

[0113] Cllause 18. The computer-readable storage medium
of any foregoing clause, wherein the method further com-
prises: training the employee-employer compatibility model
based on professional attributes of the person.

[0114] Clause 19. The computer-readable storage medium
of any foregoing clause, wherein the method further com-
prises: receiving an indication from the employee-employer
compatibility model that the user profile 1s compatible with
a plurality of employer profiles, each employer profile of the
plurality of employer profiles including work culture attri-
butes corresponding to an employer.

[0115] Clause 20. The computer-readable storage medium
of any foregoing clause, wherein the method further com-
prises: 1dentiiying job listings of the employers associated
with the identified employer profiles; and generating a
notification for the person including indications of the job
listings.

[0116] Clause 21. A method for eliminating bias when
managing resumes, the method comprising receiving a plu-
rality of resumes from a plurality of candidates, wherein
cach resume for a particular candidate in the plurality of
candidates comprises a set of varniables associated with the
particular candidate; maintaining a knowledge graph to
aggregate and store a plurality of data, wherein the plurality
of data comprises each variable 1n the set of variables
associated with the particular candidate for each particular
candidate 1in the plurality of candidates; 1dentifying, using
the knowledge graph, data in the plurality of data that
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receives biased treatment; indexing the knowledge graph to
identify one or more hidden variables 1n the plurality of data,
wherein the one or more hidden variables comprise one or
more variables in the set of variables, and the one or more
hidden variables comprise the data that has been indexed as
receiving biased treatment; identifying a flagged resume in
the plurality of resumes, wherein the flagged resume com-
prises a set of variables comprising one or more hidden
variables; responsive to identifying the flagged resume,
editing the flagged resume to remove the one or more hidden
variables from the set of variables, wherein the flagged
resume after editing comprises a bias-free resume; respon-
sive to editing the flagged resume, sending the bias-free
resume to the particular candidate in the plurality of candi-
dates, wherein the particular candidate in the plurality of
candidates comprises the particular candidate in the plurality
of candidates from which the flagged resume was received.

[0117] Clause 22. The method of any foregoing clause,
wherein the method further comprises: prior to sending the
bias-1ree resume, notifying the particular candidate of edit-
ing the tlagged resume, wherein the notification comes from
an Artificial Intelligence Virtual Assistance (A.I.V.A.) on the
computing device of the particular candidate

[0118] Clause 23. The method of claam 2, wherein the

A.LV.A. comprises a computer-based virtual assistant appli-
cation running on a computing device capable of receiving
communications from a remote user interface and transmit-
ting a response to the remote user interface.

[0119] Clause 24. The method of any foregoing clause,
wherein the method further comprises: responsive to send-
ing the bias-free resume to the particular candidate, notify-
ing the particular candidate of information pertaining to one
or more job listings, wherein the information comprises
available job positions, interview tips, desired skills, and
combinations thereof, and the notification comes from an
Artificial Intelligence Virtual Assistance (ALLV.A.) on a
computing device of the particular candidate.

[0120] Clause 25. The method of any foregoing clause,
wherein the AIV.A. comprises a computer-based virtual
assistant application running on a computing device capable
of recerving communications from a remote user interface
and transmitting a response to the remote user interface.

[0121] Clause 26. The method of any foregoing clause,
wherein the method further comprises: responsive to noti-
tying the particular candidate of information pertaining to
one or more job listings, receiving an acceptance from the
computing device of the particular candidate, wherein the
acceptance corresponds to a particular job listing of the one
or more job listings.

[0122] Clause 27. The method of any foregoing clause,
wherein the method further comprises: responsive to receiv-
Ing an acceptance, generating a cover letter of the particular
candidate, wherein the cover letter 1s 1n a predefined format,
the predefined format comprises one or more spaces, and the
One or more spaces comprise one or more variables from the
set of variables associated with the particular candidate.

[0123] Clause 28. The method of any foregoing clause,
wherein the method further comprises: responsive to gen-
crating the cover letter, sending the cover letter of the
particular candidate to a particular employer associated with
the particular job listing.

[0124] Clause 29. The method of any foregoing clause,
wherein the method further comprises: responsive to receiv-
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ing an acceptance, sending the bias-free resume of the
particular candidate to a particular employer associated with
the particular job listing.

[0125] Clause 30. The method of any foregoing clause,
wherein the method further comprises: responsive to send-
ing the bias free-resume to the particular employer, provid-
ing the particular employer with information on the particu-
lar candidate, wherein the information on the particular
candidate comprises a background check, unemployment
verification, or a combination thereof.

[0126] Clause 31. The method of any foregoing clause,
wherein the method further comprises: responsive to send-
ing the bias free-resume to the particular employer, provid-
ing the particular employer with a built-in benefit compli-
ance management program, wherein the built-in benefit
compliance management program comprises automating
filling out compliance forms, automating sending out com-

pliance forms, auto-reporting forms, or combinations
thereof.

[0127] Clause 32. A system for eliminating bias when
managing resumes, the system comprising a computer-based
interface capable of receiving a plurality of resumes from a
plurality of candidates, wherein each resume 1n the plurality
of resumes 1s electronically stored; a computer system with
one or more processors having circuitry to execute instruc-
tions; a memory unit available to the one or more processors,
wherein the memory unit 1s capable of storing the plurality
of resumes created by the computer-based interface, and the
memory unit 1s capable of having sequences of 1nstructions
stored therein, which when executed cause the one or more
processors to: aggregate and store a plurality of data,
wherein the plurality of data comprises each variable 1n the
set of variables associated with the particular candidate for
cach particular candidate 1n the plurality of candidates,
transform the plurality of data into a knowledge graph, use
the knowledge graph to identily the variables that receive
biased treatment, 1solate each resume in the plurality of
resumes that contains the variables that receive biased
treatment, and remove the variables that receive biased
treatment from each resume 1n the plurality of resumes that
are 1solated, wherein each resume 1s a bias-free resume; a
communication device capable of sending the bias-free
resume to a remote computer.

[0128] Clause 33. A system for eliminating bias when
managing resumes, the system comprising: a computer-
based interface capable of recerving a plurality of resumes
from a plurality of candidates, wherein each resume 1n the
plurality of resumes 1s electronically stored; a computer
system with one or more processors having circuitry to
execute istructions; a memory umt available to the one or
more processors, wherein the memory unit 1s capable of
storing the plurality of resumes created by the computer-
based interface, and the memory unit 1s capable of having
sequences of 1instructions stored therein, which when
executed cause the one or more processors to: aggregate and
store a plurality of data, wherein the plurality of data
comprises each variable 1n the set of variables associated
with the particular candidate for each particular candidate in
the plurality of candidates, transform the plurality of data
into a knowledge graph, use the knowledge graph to identity
the variables that receive biased treatment, isolate each
resume 1n the plurality of resumes that contains the variables
that receive biased treatment, and remove the variables that
receive biased treatment from each resume 1n the plurality of




US 2020/0394615 Al

resumes that are 1solated, wherein each resume 1s a bias-free
resume; a communication device capable of sending the
bias-iree resume to a remote computing device.

[0129] Clause 44. The system of any foregoing clause,
wherein, prior to sending the bias-free resume, the one or
more processors are further to notity, by an Artificial Intel-
ligence Virtual Assistance (A.I.V.A.), the particular candi-
date of editing the flagged resume.

[0130] Clause 435. The system of any foregoing clause,
wherein the AIV.A. comprises a computer-based virtual
assistant application running on a computing device capable
of receiving communications from a remote user 1nterface
and transmitting a response to the remote user interface.

[0131] Clause 46. The system ol any foregoing clause,
wherein the one or more processors are further to: respon-
s1ve to sending the bias-free resume to the computing device
of the particular candidate, transmit, to the particular can-
didate, a noftification of information pertaining to one or
more job listings, wherein the information comprises avail-
able job positions, interview tips, desired skills, and com-
binations thereotf, and the notification comes from an Arti-
ficial Intelligence Virtual Assistance (A.I.V.A.) running on a
computing device of the particular candidate.

[0132] Clause 47. The system ol any foregoing clause,
wherein the AIV.A. comprises a computer-based virtual
assistant application running on a computing device capable
of recerving communications from a remote user interface
and transmitting a response to the remote user interface.

[0133] Clause 48. The system ol any foregoing clause,
wherein the one or more processors are further to: respon-
sive to notifying the particular candidate of information
pertaining to the one or more job listings, receive an
acceptance from a computing device of the particular can-
didate, wherein the acceptance corresponds to a particular
10b listing of the one or more job listings.

[0134] Clause 49. The system of any foregoing clause,
wherein the processing device 1s further to: responsive to
receiving the acceptance, generate a cover letter of the
particular candidate, wherein: the cover letter 1s 1n a pre-
defined format, the predefined format comprises one or more
spaces, and the one or more spaces comprise one or more
variables from the set of variables associated with the
particular candidate.

[0135] Clause 50. The system of any foregoing clause,
wherein the one or more processors are further to: respon-
s1ve to generating the cover letter, send the cover letter of the
particular candidate to a particular employer associated with
the particular job listing.

[0136] Clause 51. A non-transitory, computer-readable
medium storing instructions that, when executed, cause a
processor to: receive a plurality of resumes from a plurality
of candidates, wherein each resume in the plurality of
resumes 1s electronically store; aggregate and store a plu-
rality of data, wherein the plurality of data comprises each
variable 1 a set of variables associated with a particular
candidate for each particular candidate in the plurality of
candidates; transform the plurality of data into a knowledge
graph; use the knowledge graph to identily the variables that
receive biased treatment; 1solate each resume in the plurality
of resumes that contains the variables that receive biased
treatment; and remove the variables that receive biased
treatment from each resume 1n the plurality of resumes that
are 1solated, wherein each resume 1s a bias-free resume.
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[0137] The foregoing description, for purposes ol expla-
nation, used specific nomenclature to provide a thorough
understanding of the described embodiments. However, 1t
should be apparent to one skilled 1n the art that the specific
details are not required 1n order to practice the described
embodiments. Thus, the foregoing descriptions of specific
embodiments are presented for purposes of illustration and
description. They are not intended to be exhaustive or to
limit the described embodiments to the precise forms dis-
closed. It should be apparent to one of ordinary skill in the
art that many modifications and varnations are possible 1n
view ol the above teachings.

[0138] The above discussion 1s meant to be illustrative of
the principles and various embodiments of the present
invention. Numerous variations and modifications will
become apparent to those skilled in the art once the above
disclosure 1s fully appreciated. It 1s intended that the fol-
lowing claims be mterpreted to embrace all such variations
and modifications.

What 1s claimed 1s:

1. A method for eliminating bias when managing resumes,
the method comprising:

recerving a plurality of resumes from a plurality of
candidates, wherein each resume for a particular can-
didate 1n the plurality of candidates comprises a set of
variables associated with the particular candidate;

maintaining a knowledge graph to aggregate and store a
plurality of data, wherein the plurality of data com-
prises each variable 1n the set of varniables associated

with the particular candidate for each particular candi-
date in the plurality of candidates;

identifying, using the knowledge graph, data in the plu-
rality of data that receives biased treatment;

indexing the knowledge graph to identily one or more
hidden variables 1n the plurality of data, wherein:

the one or more hidden vanables comprise one or more
variables 1n the set of variables, and

the one or more hidden varniables comprise the data that
has been i1dentified as receiving biased treatment;

identifying a flagged resume 1n the plurality of resumes,
wherein the flagged resume comprises a set of variables
comprising the one or more hidden variables;

responsive to 1dentitying the flagged resume, editing the
flagged resume to remove the one or more hidden
variables from the set of variables, wherein the tlagged
resume comprises a bias-free resume;

responsive to editing the flagged resume, sending the
bias-1ree resume to a computing device of the particular
candidate in the plurality of candidates.

2. The method of claim 1, further comprising:

prior to sending the bias-free resume, notifying, by an
Artificial Intelligence Virtual Assistance (A.LLV.A.)
running on the computing device of the particular
candidate, the particular candidate of editing the
flagged resume.

3. The method of claim 2, wherein the A.I.V.A. comprises
a computer-based virtual assistant application running on the
computing device capable of receiving communications
from a remote user interface and transmitting a response to
the remote user interface.

4. The method of claim 1, further comprising:

responsive to sending the bias-iree resume to the com-
puting device of the particular candidate, transmitting,




US 2020/0394615 Al

to the computing device of the particular candidate, a

notification of mmformation pertaining to one or more

10b listings, wherein

the information comprises available job positions,
interview tips, desired skills, and combinations
thereof, and

the notification comes from an Artificial Intelligence
Virtual Assistance (A.I.V.A.) running on a comput-
ing device of the particular candidate.

5. The method of claim 4, wherein the A.I.V.A. comprises
a computer-based virtual assistant application capable of
receiving communications from a remote user interface and
transmitting a response to the remote user interface.

6. The method of claim 4, further comprising:

responsive to notilying the particular candidate of infor-
mation pertaiming to the one or more job listings,
receiving an acceptance from the computing device of
the particular candidate, wherein the acceptance corre-
sponds to a particular job listing of the one or more job
listings.

7. The method of claim 6, further comprising;:

responsive to receiving the acceptance, generating a cover
letter of the particular candidate, wherein:

the cover letter 1s 1n a predefined format,

the predefined format comprises one or more spaces,
and

the one or more spaces comprise one or more variables

from the set of vanables associated with the particu-
lar candidate.

8. The method of claim 7, further comprising:

responsive to generating the cover letter, sending the
cover letter of the particular candidate to a particular
employer associated with the particular job listing.

9. The method of claim 6, further comprising;:

responsive to receiving an acceptance, sending the bias-
free resume of the particular candidate to a particular
employer associated with the particular job listing.

10. The method of claim 9, further comprising;:

responsive to sending the bias free-resume to the particu-
lar employer, providing the particular employer with
information on the particular candidate, wherein the
information on the particular candidate comprises a
background check, unemployment verification, or a
combination thereof.

11. The method of claim 9, further comprising:

responsive to sending the bias free-resume to the particu-
lar employer, providing the particular employer with a
built-in benefit compliance management program,
wherein the built-in benefit compliance management
program comprises automating filling out compliance
forms, automating sending out the compliance forms,
auto-reporting forms, or combinations thereof.

12. A system {for climinating bias when managing
resumes, the system comprising:

a computer-based interface capable of recerving a plural-
ity of resumes from a plurality of candidates, wherein
cach resume in the plurality of resumes 1s electronically
stored;

a computer system with one or more processors having
circuitry to execute instructions;

a memory unit available to the one or more processors,
wherein:
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the memory unit 1s capable of storing the plurality of
resumes created by the computer-based interface,
and

the memory unit 1s capable of having sequences of
instructions stored therein, which when executed
cause the one or more processors to:

aggregate and store a plurality of data, wherein the
plurality of data comprises each variable in the set

of variables associated with the particular candi-
date for each particular candidate in the plurality
of candidates,

transform the plurality of data into a knowledge
graph.

use the knowledge graph to identity the variables
that receive biased treatment,

1solate each resume 1n the plurality of resumes that
contains the variables that receive biased treat-
ment, and

remove the variables that receive biased treatment

from each resume in the plurality of resumes that
are 1solated, wherein each resume i1s a bias-free

resuince,

a communication device capable of sending the bias-free
resume to a remote computing device.

13. The system of claim 12, wherein, prior to sending the
bias-iree resume, the one or more processors are further to
notily, by an Artificial Intelligence Virtual Assistance (A.l.
V.A.), the particular candidate of editing the flagged resume.

14. The system of claim 13, wherein the A.I.V.A. com-
prises a computer-based virtual assistant application running
on a computing device capable of receiving communications
from a remote user interface and transmitting a response to
the remote user interface.

15. The system of claim 12, wherein the one or more
processors are further to:

responsive to sending the bias-iree resume to the com-
puting device of the particular candidate, transmit, to
the particular candidate, a notification of information
pertaining to one or more job listings, wherein

the nformation comprises available job positions,
interview tips, desired skills, and combinations
thereot, and

the notification comes from an Artificial Intelligence
Virtual Assistance (A.I.V.A.) running on a comput-
ing device of the particular candidate.

16. The system of claim 15, wherein the A.I.V.A. com-
prises a computer-based virtual assistant application running
on a computing device capable of receiving communications
from a remote user interface and transmitting a response to
the remote user interface.

17. The system of claim 15, wherein the one or more
processors are further to:

responsive to notitying the particular candidate of infor-
mation pertaining to the one or more job listings,
receive an acceptance from a computing device of the
particular candidate, wherein the acceptance corre-
sponds to a particular job listing of the one or more job
listings.
18. The system of claim 17, wherein the processing device
1s further to:

responsive to recerving the acceptance, generate a cover
letter of the particular candidate, wherein:
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the cover letter 1s 1n a predefined format,
the predefined format comprises one or more spaces,
and
the one or more spaces comprise one or more variables
from the set of variables associated with the particu-
lar candidate.
19. The system of claim 18, wherein the one or more
processors are further to:
responsive to generating the cover letter, send the cover
letter of the particular candidate to a particular
employer associated with the particular job listing.
20. A non-transitory, computer-readable medium storing,
istructions that, when executed, cause a processor to:
receive a plurality of resumes from a plurality of candi-
dates, wherein each resume in the plurality of resumes
1s electronically store;
aggregate and store a plurality of data, wherein the
plurality of data comprises each variable 1 a set of
variables associated with a particular candidate for each
particular candidate 1n the plurality of candidates;
transform the plurality of data into a knowledge graph:;
use the knowledge graph to identily the variables that
recelve biased treatment;
isolate each resume i1n the plurality of resumes that
contains the variables that receive biased treatment; and
remove the vaniables that receive biased treatment from
cach resume 1n the plurality of resumes that are 1so-
lated, wherein each resume 1s a bias-free resume.
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