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PERSONALIZED VISUAL PRESENTATION
OF JOB SKIL1S

THCTINICAL FIHLD

The present disclosure relates to technical solutions that
help a vser quickly understand and visvally compare differ-
enl aspeets ol a job deseription, and in particular Lo a syslem.
method, and storage medium including executable compuler
programs lor providing personalized visual presentation ol
job skills in the context of an organization composed of
emplovees.

BACKGROUND

An organization may be associated with many people.
The organization can be a company, a nonprofit organiza-
Ton, an academic institute, or a government agency. The
people associated with the organization can be employoes ol
the organization. sludents ol the organization. or candidales
applying lor a position ol the organivation. The organization
may provide the people associated with the organization
with access 1o a personal career site (PCS). The PCS may
include listings of jobs that these people could review and
apply lor.

BRIEF DESCRIPTION OF THE DRAWINGS

The disclosure will be vnderstood more fully from the

detailed descriplion given below and lrom the accompany-
ing drawings ol various embodiments of the disclosure. The
drawings, however, should not be taken 1o limit the disclo-
sure to the specific embodiments, but are for explanation and
understanding, only.

IIG. 1 Mlusirales a compuling system implementing 4
persomalized job compare application lor providing person-
alized presentation of job skills in an organization according
10 an implementation of the disclosure.

I'IG. 2 illustrates a side-by-side comparison ol (wo skill
clouds according 1o an implementation ol (he disclosure.

IIG. 3 illustrates a personal carcer sile according 1o an
wplementation of the disclosure.

FIG. 4 illustrates a flowchart of a method for providing
persomalized presentation of job skills In one or more
organizations according lo an implementation ol the disclo-
sure.

FIG. § illustrates a computing system implementing a job
compare application for providing aspects of job sldlls
according to an implementation ol the disclosure

I'IG. 6 depiets a block diagram ol a computer system
operating i1 accordance with one or more aspects of the
present disclosure.

DIFTATLLED DESCRIPTION

The personal career site (PCS) may be presented in the
form of a web site that incluodes web pages for people
(relerred o as users). Currently. the users (c.g.. employees of
a4 company or students of an academic institule) ol the PCS
may access the welb pages to review job postings. In current
wplementations, the vsers may access one job listing at a
time. where the job listing 1s presented sequentially in a
predetermined order. Vor example. the job listing may be
presented in the order ol “job title,” “location.” “job deserip-
tion,” “skills requested,” “work experience,” “education
requirements,” and “other requirements.” All these aspects
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of'the job listing may be specified in one or more paragraphs
ol text ol a certain language (c.g.. I'nglish, lirench. (GGerman,
Chinese).

The users may use the PCS lor job scarch or carcer
planning. In job search, a user may browse through job
listings, and for career planning, the vser may wish 1o
understand how the user’s background and skills compared
lo other including those at similar positions and al largel
positions, Cuorrent PCS may provide two corresponding

10 workflows for job search and career planning Under both

worktlows, the user may view a job insight section that lists
the skills requested by the job. In some implementations, the
PCS may provide side-by-side listings ol job imsights. Lor
example, the nser may enter a query searching, for a “Senior
Software Development Lead.” The query mayv generate a
response including the job insights atl three different com-
panics (hat 1ist the skills requesied by (hese companies lor
the same job tille. In addition to job scarch and carcer
planning, other applications may also require skill assess-

20 ments. For example, in an edveation and training applica-

tion. dillerent courses may require assessmenlt of pre-requi-
site skills. In a project management application, the project
may require assessiment of the skills of team members.

However, there are certain deficiencies for the current
approach to presenting job listings. First, this current
approach o presenting job listings does not present the
dillerent requirements by dillerent companics in an intuilive
tashion to the user because the skill requirements for dif-
ferent companies are presented independently without rel-
evanl comparisom. Second, the current approach (o present-
ing job listings present only the skills requested n (he job
listings. thus presenting these skills without the conlext of
the hiring company. The user cannot derive the skills as a
whole possessed by the emplovees of the hiring organization
and the popularity ol different skills within the hiring
company. Third, the cwrrent approach o present job listings
are nol personalized Lo the wser. In particular, the current
approach does not compare the skills requested by a job and
the skill set possessed v the user. Thus, there is no visual
indication of whether the user 1s qualificd lor the job or not.
lipurth. the approach o presenting job listings lacks certain
information such as seniority level and salary data cross
companies and senjority levels. Thus, there is a need for
technical solutions to address the practical problems of
presenting job lislings 10 an end user on PCE.

Implementations ol the disclosure provide wechnical solu-
tions that may present personalized job listings that include
visual presentations of the requested job skills in the context
ol the skill inventory ol (the organization. Vor the job scarch
workflow, implementations ol the disclosure may provide
intuitive visual presentations of comparison belwoeen similar
roles within an organization, comparison between similar
roles across different organizations, and comparison
between dillerent roles across dillerent organizations. These
visual presentation may allow the user 1o casily understand
the differences between different job listings with respect 10
the vser in the context of the orpanization. For the career
planning worktlow, inplementations may provide inmitive
visual prescrntations of comparison ol similar carcer paths
and comparison ol different carcer paths.

Implementations of the disclosure may include a comput-
ing system for providing personalized presentation of job
skills in an organivation. The compuling system may include
an inlerface device and a processing device. communica-
lively conneeted Lo the interlace device, o retrieve. based on
obe or more identifiers, a plurality of talent profiles stored in
a human resource (HR) intormation system, wherein each of
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the plurality of talent profiles comprises one or more skills,
and wherein cach of the plurality of (alent profiles is
associaled with a corresponding limestamp. caleulate. based
on (he one or more skills in cach ol the plurality ol talent
profiles, an inventory of skills, for each sldll in the inventor
of skills, calculate a trend value based on timestamps and
one or more skills associated with the plurality of talent
profiles, responsive o identilying a first job profile, generale
a lirst skill cloud. the first skill cloud comprising symbols
representing skills contained in the nventory ol skills
arranged in an order determined based on the trend valve
associated with each skill in the inventory of skills, and
present, in a graphical vser interface implemented oo the
interface device. the first skill cloud.

IIG 1 illustrales a compuling sysicm 100 implementing
a personalized job compare application 108 [or providing
personalized presentation of job skills in an organization
according 1o an implementation of the disclosure. Job com-
pare application 108 in this disclosure can be an enterprise
sollware applicalion supporling a carcer websile or a com-
porent ol a job exchange platform that may be used by
different organizations to post jobs and accessed by a wide
range of vsers. Compuring system 100 can be a standalone
computer or a hetworked computing resource implemented
in a computing cloud. Reflerring o FIG. 1, computing
syslem 1000 may include one or more processing devices
102, a storage device 104, and an intertace device 106,
where the storage device 104 and the intertace device 106
are communicalively coupled o processing devices 102.

Processing device 102 can be a hardware processor such
as a cenlral processing unit (CPLY, a graphic processing unit
(GI'U), or an accelerator circvit, Interface device 106 can be
a display such as a touch screen of a deskiop, laptop, or

smarl phone. Storage device 104 can be a memory device. 3

4 hard dise, or a cloud storage connecled o processing
device 102 through a nelwork inlerlace card (not shown).
Processing device 102 can be a programmable device that
may be programmed to implement a graphical vser interface
118 presented on interface deviee 106. Graphical user inler-
[ace (“GUI) 118 allows a user o view graphic represenla-
Tions presented on ierface device 106, and allows vsing an
mput device (e.2., a kevboard, a mouse, and/or a touch
screen) to interact with graphic representations (e.g., icons)
presented on (U1 118, In one implementation, GGUT 118 may
include graphic representations represcrting job listings or
job insights personalized to the uvser in the context of the
hiring organization. GUI 118 mayv also include graphic
representations representing job listings or job insights relat-

ing o mulliple jobs thal are within the organization or across 5

different organizations. The graphic representations are pre-
sented in a tashion that places the wser’s skill set in the
context of the organization’s skill inventory, thus helping the
user understand the user’s qualification Tor the job and user’s

skill set as compared to the skill invenlory of the organiza- s

Tion.

Computing system 100 may be counected to other infor-
mation systems 110, 1144, 114B through network (not
shown). "These inlormation systems can be one or more
human resource management (1IRM ) systems thal are asso-
cliated with same or different organizations. The HRM
systems can track external/internal candidate information in
the pre-hiring phase (c.g., using an applicant track syslem
(ALSY), or track employee information aller they are hired
(t.g.. using an IR inlormation sysiem (1RISY). Thus, these
information systems may include databases that contain
tormation relating to candidates and current emplovees.
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In one wnplementation, information system 110 may
include a database that stores lalent profiles 112 associated
with one or more organizations. A talent profile can be a data
object that contain dala points related o an employee
including current and previous emplovees. The collection of
talent profiles 112 stored in intormation system 110 may
represent the information deseribing all employees thal are
working lor and have worked lor the organization. In some
implementations, the talent profile 112 mayv include a job

3 title held by the emplovee, the technical or non-technical

skills possessed by the emplovee for performing the job held
by the employee. and the location {e.g., cily and stale) ol the
cmployee. lxample ol lechnical skills may include pro-
gramming langnages and knowledge of software platforms;
examples of hon-technical skills may include administrative
skills such as implementing a cerlain regulatory policy. The
talent profile 112 may lurther include the employee’s edu-
cation background inlormation including schools he or she

has attended, fields of study, and degrees obtained. The

20 talent profile 112 may turther include other professional

inlormatiom ol the employee such as professional certifica-
lions the employee has oblained. achievement awards, pro-
tessional publications, and technical contributions to public
forum (e.g., open source code contributions). In addition 1o
these fact-based data points, the talent profile may also be
crriched o include derived information relating o the
cmployee. lior example, talent profile 112 may include
predicted values that indicate the likely career path through
the organization if' the employee stays with the organization
for a certain period of time. The carcer path may indicate the
potential of the employee with the organization.

Computing sysiem 100 may be connected o inlormalion
svstems 1144, 1148 that may each belong to a hiring
organization that may be in the market 1o hire emplovees.
lach inlormation system 114A, 11413 may include job
profiles 116.A. 11613 that specily dillerent aspeets ol the job
openings. In one implementation, a job prolile may include
specitications about the job such as job titles, job functions,
prior experiences, a list of job skills requested for perform-
ing the job, requisile education/degrees/certificales/licenses
cle. The job proiiles may also include desired personality
traits of the candidates such as leadership attributes, social
atiributes, and altitudes. Additionally, these job profiles are
stored in a database and are searchable by using a query such
as (he job ltle.

In one implementation. processing devices 102 may
execute a job compare application 108 that may generalize
personalized job listings in the context of the inventory of
skills within one or more hiring organivations and present
the personalized job listings in the Torm ol skill clouds in
GUI 118, The gkill cloud is a graph composed of symbols
{e.g., words) representing skills arranged in a certain order.
Jol compare application 108 can be a standalone application
execuled by processing devices. A user (c.g.. an employee of
a4 company or a student ol an educalion institule) may use
jol compare application 108 1o retrieve job profiles, and
generate and present personalized job listings in GUI 118.

Jols commpare application 108, when executed by process-
ing devices 102 at the command ol a wser (o perlorm
operations. Al 122, processing devices 102 may retrieve,
based on selected one or more identifiers, a set of talent
profiles from talent profiles 112 stored in information system
110. "The one or more idenltifiers can be selected job iden-
liliers can be one or more words that may be used (o identily
a job prolile. In one implementation, for example. the
selected job identifiers can be a job title, a job skill, or a
nuber of vears of working experience. Job compare appli-
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cation 108 may present a GUI element in GUT 118, prompt-
ing the user o enler the one or more job identilicrs in the
GUI element (e.g.. a form). Responsive o receiving user-
enlered one or more job identifiers as a query, job compare
application 108 may search information system 110 to
identify the set of talent profiles that match the one or more
job identifiers. The one or more identifiers can also be a
course identifier or a project identifier o which a sel of talent
profiles may be associaled with.

In one implementation. job compare application 108 may
nclude a seniority normalization component that may iden-
11ty similar level of jobs across different organizations. For
a similar job (e.g., similar pay scale, similar job funetions),
different organizations may have dilferent job Gitles. Thus.
instead of strictly scarching lor walent proliles having the
same job tlitles. job compare application may cxecute the
seniority normalization component to identify talent profiles
having a similar seniority either having a same job title or a
different job title. In one implementation, the seniority
normalization component may include a neural network
module that may receive dillerent job titles as inpul, and
group these job titles into difterent groups, where each group
may contain a similar seniority level of job title across
different organizations. The neural network module may
have been trained using known data points ol employees ol
different organizations. The data points may include salaries.
job functions, working experience efc.

Each of the identified talent profiles may be associated

with a corresponding employee of an organivation. A alent 3

profile, as discussed above. may include one or more skills
posscssed by the employee associated with the talent prolile.
Further, each of the identified talent profiles (or any one in
talent profiles 112) may be associated with a timestamp

which is a sequence ol alphanumeric characters thal encodes 3

the time at which the talent profile was created in inlorma-
tion syslem 110, lior example, the timestamp may indicale
the day, month, and vear in which the talent profile was last
updated or stored in intormation svstem 110,

In addition 1o the skills posscssed by (he corresponding
employee, cach talent prolile may be associaled with one or
more predicted skills. The predicted skills are skills that the
employee is likely to learn within a specified time period
(e.g., 2 vears). In one implementation, a neural network
module may be employed o derive insighls aboul the
corresponding employee. The insight may  include next
skills, next roles, and next companies. The nevral network
module may be trained vsing the emploviment histories of
current employees or previous employees in this organiza-

tion or other organizations. In one implementation, the s

neural nelwork module may include a recurrent neural
networke (RNN) module that is trained by adjusting the
parameters of the RNN module based on the emplovment
histories. 13y applying (he trained RNN module o an

employee, the RNN module may generale predicted skills ol s

the emplovee. These predicted skills may be combined with
the already possessed skills to for the one or more skills
associated with the talent profile of the emplovee.

AL 124, processing devices 102 may lurther caleulate.
hased on the one or more skills assoclated with cach of the
identified of talent profiles, an iventory of skills. The
ventory of skills is a catalogue of all skills that have
appeared al least onee in the set of talent profiles retrieved
hased on the one or more job identifiers. The inventory ol
skills can be caleulated by performing a union operation on
skills in the set of talent profiles retrieved based on the one
or more job identifiers. The inventory of skills may provide
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a context of skills existing in the orpanization with which
cach job lisling may be compared.

I'or cach skill in (he inventory ol skills, al 126. processing
devices 102 may caleulate a trend value based on time-
stamps associated with the set of identified talent profiles
and the skills in the set of talent profiles. The trend value for
a particular skill may represent a change of count of the skill
over a period ol time {e.g., 10 years). The count ol skill may
be the number of talent profiles including the skill. lior
cxample, processing devices 102 may determine the count
of the skdll at consecutive time points (e.g., vears or months)
based on the talent profiles having the sldll and their
timestamps. Further, processing devices 102 may calculate
the trend value at cach lime point as the dilference value
between the count ol the skill at the current ime point and
the count of skill at a previous lime polnl. A positive value
of the trend value may indicate that the skill becomes more
popular among the employees; a negative value of the trend

2n valve may indicate that the skill becomes less popular

among the employees. In another implementation. the trend
value may be an average ol the diflference values [or all time
poinis over a period ol time {e.g.. over 10 years for the
difference values at each vear).

Processing devices 102 may further identify a user and
relricve a lalent prolile associated with the user from inlor-
mation system 110, The talent profile associaled with the
user may have been crealed by the user in advance. lor
example, the user may create a resume and store the resume
as the malent profile in information system 110. The talent
profile may include the skills possessed by the user. Pro-
cessing devices 102 may [urther identifly a job {c.g.. sclecled
by the user through GGUI 118). Responsive to identilying the
user’s Lalent prolile and the selected job. al 128, processing
devices 102 may further generate a first skill cloud com-
prising svmbols representing skills contained in the inven-
tory of skills arranged in an order determined based on the
trend value associated with cach skill in the inventory ol
skills.

In one implementation. the symbols may represent the
inventory of skills. The first skill cloud may arrange the
svinbols representing the skills in the inventory of sldlls in
an order according 1o the trend values. For example, sym-
bols may be arranged in an order lrom high o low trend
values. These symbols covering the Tull inventory ol skills
may provide a context to a job and a vser’s talent profile. The
sldll represented by each svmbol may or may not be required
by a particular job or possessed by the wser. Thus, in one
implementation, with respeel o the particular job, cach
symbol in a skill cloud may lurther include a st indicator
indicating whether the skill represented by the svmbol is
required by the particular job. In one implementation, the
first indicator can be a shading paliern on the graphic
representation ol the symbol. lor example, a shaded symbol
may indicate that the skill presented by the svmmbol is
required by the particular job; an vnshaded svmbol may
indicate that the skill is not required.

Wilh respeet o a user, the symbol may include a second
indicator (c.g.. a check sign) indicating whether the skill
represented by the svmbol is possessed by the uvser or
included in the talent profile of the vser. In one implemen-
lation, the second indicator can be the prescnce ol a check
sign In the symbol signaling that the user possesses (he skill
in the skill cloud.

At 130, processing devices 102 may present, GUI 118, the
first skill cloud to the user. The graphical representation of
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the skill cloud may provide a personalized visualization of
the required skills lor (he job in the context of the invenlor
of skills.

Thus, cach skill cloud may encode the job skills required
by a job listing personalized 1o the nser in the context of the
ventory of skills, This visnal presentation of skall cloud is
particularly useful when comparing more than one job
listings side by side. FIG. 2 illustrates a side-by-side com-
parison 200 ol two skill clouds 202, 204 according 0 an
implementation ol the disclosure. Relerring o FIG. 2.
processing devices 102 may generate a first skill clound 202
for a first job listing personalized 10 a vser and a second sldll
cloud 204 for a second job listing personalized 1o the same
user. Iere, the (irst job listing and the sceond job lisling can
he posted by a same company or diflferent companies. The
user may scleet the first job listing and the second job listing
10 determine which job is a better match to the user's skill
set.

Ag shown in FIG. 2, the job listings may have been
identified based on a job title ("SBollware lingincer 117).
Based on the job Gile. job compare application 108 may
retrieve a set of job listings and present the set of job listings
{e.2., hyperlinks of the job listings) on GUT 118 for the nser
1o choose, The vser may choose two job listings (e.g., by
clicking the corresponding hyperlinks) rom the set ol job
listings to compare these two jobs with respect o the user’s
qualifications (e.g., the possessed skill set). Each of the two
job listings may include visval presetations in the form of
skill clouds 202, 204 relating o skills requirements in the
context of the inventory ol skills derived from the sct of job
listings.

Each of sldll clouds 202, 204 may include an ordered list
of symbols (e.g., algorithms, Python, Ruby on Rails . . . )

representing the skills in the inventory ol skills. These skills 3

in the skill clouds 202, 204 are arranged in an order
according o the corresponding trend value associated with
each sldll. For example, the skills in skill clouds 202, 204
may include all skills in the inventory of skills in an order
lorm high 1o low rend values. Thus. as the cxamples
presented in UIG. 2, the trend value associaled with “Algo-
rithm™ ig higher than that for “Tython,™ and the trend valve
associated with “Tython™ is higher than that for “Ruby on
Rails” etc.

‘The ordered list ol skills in the invenlory may provide a
context lor the skills required by the job listings. For the first
job listing of a “Software Engineer II"” presented in sldll
cloud 202, the first job listing may require a first subset of
skills {e.g., “Algorithm,” “Python,” “Java,” “Dala Struc-

ture,” “Math Modeling.” “R,” “8Q1.7 “Statistics,” “Analyl- s

ics,” and “Machine Leaming.” The job compare application
may provide a first indicator (e.g2., shading the box surround-
ing the symbol) to indicate that these skills are required by
the first job listing in the context of the invenlory ol skills.

l'urther. based the user in the user’s talent proiile, the job s

compare application may optionally provide a second indi-
cator (e.g., a check mark) indicating the skills possessed by
the vser. The example of skill ¢loud 202 includes the second
indicator 0 show thalt the user posscsses he skills ol
“Algorithm.” “Python,” “Ruby on Rails,™ “Java,” “S0Q1.,”
and “Analytics.” Further, the job compare application may
optionally provide a third indicator 1o indicate whether a
particular skill in currently popular among the set of talent
profiles retricved based on the job (e, In one implemen-
Lation. the popularity may be delermined based on whether
the number of talent profiles including the skill is above a
threshold valuve (e.g., more than 60% of talent profiles).

[
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To make an intnitive and meaningful comparison between
two or more jobs, the job listings can be presented side by
side im a graphical user interlace. As shown in 111G, 2, skill
cloud 204 may represent a sceomd job listing. 8kill cloud 204
may include symbols of all of the skills in the inventory of
skills also listed in the order according to the trend values as
skill cloud 202, Similarly. the skills required by the second
job listing of “Soltware Ingincer 1™ may include the first
indicators (e.g., the shaded surrounding boxes) indicating
the skills required by the second job listing. These required
slkills may include certain skills (ep., “Algorithm,”
“Python,™ Java,” “1ata Structure.” “Math Modeling,™ “Ana-
Iyties,” and “Machine | .carning’™) similarly required by the
first job listing and certain skills that are different from the
skills {e.g., “Ruby on Rails,” “Shell Secript,” “Linux,”
“(bject-Oriented  Programming.”™ “Project Management.™
“Koltlin™) required by the first job listing. lurther, skill cloud
204 may also include the sccond indicalor (o indicate the
skills possessed by the vser and/or a third indicator 1o

20 indicate the popularity of a skill. In this way, the user can

casily compare the [irst and sccond job listings in a common
conlexl (i.c.. the ordered inventory ol skills) personalived 1o
the user's talent profile. The user does not need to make
extra efforts to compare histher skills with the different skill
requirements by difterent job listings. Thus, inplementa-
lions ol the disclosure provide technical solution (thal may
reduce the time lor the user o make a comparison between
two or more job listings.

In addition to the skill ¢louds, the job compare application
may provide the comparison ol other [eatures relating to the
job listings such as employer organivation, seniority level,
average lime lor next promotion, average salary, relevant
experience, job trend in a personal career site. FIG. 3
illustrates a personal career site 300 according to an imple-
mentation of the disclosure. As shown in IG. 3, personal
carcer sile 300 may nclude a first job listing 302 and a
second job listing 304, Fach ol the job listings 302, 304 may
include valves for a list of features including, for example,
job titles 306, emplover organization 308, senjority level
310 average Ume o next promotiom 312, average salary
314. relevant experience (or related job experience) 316. job
trend 318 (ie., the number of people in this role in the
employer organization), and skill cloud 320, All these
aspects may colstitute a full picture of the comparison
between job listing 302 and job listing 304. Personal carcer
gite 300 may also show other inlommalion such as the
nuber of applicants for each job listing 1o indicate the
popularity of the job listing, and a ranking for potential
promoltion in the [ulure (e.g., a list ol luture job titles with
expected times Tor promotion). To lurther increase the
convenience [or a user. the personal carcer site 3000 may
provide a filter that may selectively display skills based on
certain criteria. For example, the filter may be activated 1o
selectively provide the set of skills (hat are needed for a job
or the set ol gkills possessed by a user or the set ol skills that
are trending in a direction {(e.2., upwards or downwards).

FIG. 4 illustrates a tlowchart of a method 400 for pro-
viding personalized presentation of job skills in one or more
organizations according 1o an iImplementation of the disclo-
sure. Method 400 may be perlormed by processing devices
that may comprise hardware (e.g. circuitry, dedicated
logic), computer readable instructions (e.g., run on g general
purpose compuler sysiem or a dedicated machine). or a
combination of both. Method 400 and cach of its individual
lunctions, roulines. subroulines, or operations may be per-
formed by one or more processors of the computer device
executing the method. In certain implementations, method
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400 mav be performed by a single processing, thread. Alter-
natively, method 400 may be perlormed by two or more
processing threads, cach thread execuling one or more
individual lunctions, roulines, subroutines. or operalions ol
the method.

For simplicity of explanation, the methods of this disclo-
sure are depicled and deseribed as a serics of acts. owever.
acls in accordance with this disclosure can oceur in various
orders and/or concurrently, and with other acts not presented
and described herein. Furthermore, not all illustrated acts
may be needed 1o inmplement the methods in accordance
with (he disclosed subject matter. In addition, those skilled
in the art will understand and appreciale that the methods
could alternatively be represented as a series of interrelated
states via a state diagram or events. Additionally, it should
he appreciated that the methods disclosed in this specilica-
Lion are capable ol being stored on an article ol manulacture
o lacilitale transporling and transferring such methods (o
computing devices. The term “article of manufacture,” as
used herein, is intended to encompass a computer program
accessible from any computer-readable device or slorage
media. In one implementation, method 4000 may be per-
formed by a processing device 102 executing job compare
application 108 as shown in FIG. 1.

Ag shown in FIG. 4, processing devices 102 may, at 402,
relricve, based on selecled one or more identiliers. a sel ol
talent profiles stored in 2 human resource (1IRY information
system, where each of the set of talent profiles comprises
one or more skills, and each of the set of talent profiles is
associaled with a corresponding limestamp.

AL did, processing devices 102 may caleulate. based on
the one or more skills in cach ol the set of talent profiles, an
ventory of skills.

At 406, processing devices 102 may tor each skill in the

inventor ol skills. calculaile a trend value based on lime- 3

stamps and one or more skills associated with the set of
talent profiles.

Responsive 1o identifving a first job profile, at 408,
processing devices 102 may penerate a first skill ¢loud, the
first skill cloud including symbols representing skills con-
lained in the inventory ol skills arranged in an order deter-
mined based on the trend value associated with each skill in
the inventory of skills, where each svimbol comprises a first
indicator indicating whether the skill represented by the
symbaol 1s requested by the first job profile.

AL408. processing devices 102 may present, in a graphi-
cal user intertace implemented on the intertace device, the
first skill cloud.

Although examples are discussed in light ol the skills and

skill cloud, implementations ol the disclosure can be simi- 5

larly expanded to other aspects of the job listing such as, lor
example, non-technical skills and job-related certifications.
Clouds for these aspects can be constructed 10 a manner
similar 10 the skill cloud.

IG5 illustrales a compuling sysicm 300 implementing s:

a job compare application 508 for providing aspects of job
skills according to an implementation of the disclosure.
Computing system 500 may include components similar to
computing system 1000 as shown in IG. 1. Processing
devices 102 may execule job compare application 508 (o
perform operations 520,

At 522, processing devices 102 may retrieve, based on
scleeted identifiers. a plurality of talent profiles stored in an
information syslem.

AL 524, processing devices 102 may caleulate. based on
the plurality of talent profiles, a catalogue of aspect values
for an aspect associated with the plurality of talent profiles.

[
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At 526, responsive to idemtifving a first job profile,
processing devices 102 may generate a cloud [or the aspect,
the cloud comprising symbols representing the aspect values
in the catalogue, where cach ol the symbols comprises a [irst
indicator indicating whether the corresponding aspect value
is requested by the first job profile.

ALl 528, processing devices may receive a first talent
profile associaled with a user. where cach of the symbols
comprises a second indicator indicating whether the corre-
sponding, aspect value is possessed by the user.

FIG. 6 depicts a block diagram of a computer system
operating in accordance with one or more aspeels of the
present disclosure. In various illustrative examples, com-
puter system 600 may correspond to the processing device
102 of FIG. 1.

In cerlain implementations, compuler system 600 may be
commeeled (e.g. via a network, such as a Local Area Net-
work ([LAN), an Intrancl. an extranct, or the Intemetl) o
other computer systems. Computer svstem 600 may operate

20 in the capacity of a server or a client computer in a

client-server environment. or as 4 peer compuler in a peer-
lo-peer or distributed network environment. Compuler sys-
tem 600 may be provided by a personal computer (I'C), a
tablet PC, a set-top box (STB), a Personal Digital Assistant
(PDA), a cellular telephone, a web appliance, a server, a
network router, swilch or bridge. or any device capable of
executing a sl of instructions (sequential or otherwise) that
specify actions 1o be taken by that device. Further, the term
“computer” shall include any collection of computers that
individually or jointly exceule a sel (or multiple sets) ol
instructions o perform any one or more ol the methods
described herein.

In a further aspect, the computer system 600 may include
a processing device 602, a volatile memory 604 (eg.,
random aceess memory (RAM)). a non-volatile memory 606
{eg.. read-omly memory (ROM) or clectrically-crasable
programmable ROM (1IEPROMY), and a data storage device
616, which may communicate with each other via a bus 608,

Processing device 602 may be provided by one or more
processors such as a general purpose processor (such as. [or
cxample, a complex instruction scl computing  (CISCT
microprocessor, a reduced instruetion set computing (RISC)
microprocessor, a very long instruction word (VLIW)
microprocessor, a microprocessor inplementing other tvpes
ol instruction sels, or a microprocessor Implementing a
combination of types of nstruclion scls) or a speclalized
processor (such as, tor example, an application specific
integrated circuit (ASIC), a field programmable gate array
(IIPGAY, a digital signal processor (DSP). or a nelwork
Processor).

Computer system 600 may lurther include a network
interface device 622, Computer system 600 also may
include a video display unit €10 (e.g.. an LCD), an alpha-
numeric inpul deviee 612 (e.g., a keyboard). a cursor control
device 614 (c.g.. a2 mouse). and a signal generation device
620,

Data storage device 616 mayv include a non-transitory
computer-readable storage medium 624 on which may store
instructions 626 encoding any one or more ol the methods
or lunctions described herein, including instructions ol the
job compare application 108 of FIG. 1 for implementing
method 400.

Instructions 626 may also reside, complelely or partially,
within volatile memory 604 and/or within processing device
602 during exceution therecal by compuler syslem 600,
hence, volatile memory 604 and processing device 602 may
also constitute machine-readable storage media.
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While computer-readable storage medium 624 is shown
in (he illustrative examples as a single medium, (he term
“compuler-readable storage medium™ shall include a single
medium or muliple media {e.g.. a centralized or distributed
database, and/or associated caches and servers) that store the
one or more sets of executable instructions. The term
“compuler-readable storage medium™ shall also include any
Ltangible medium thal is capable ol storing or encoding a set
of instructions for execution by a computer that cavse the
computer 1o perform any one or more of the methods
described lherein. The term “‘computer-readable storage
medium™ shall include. bul not be limiled o, solid-stale
memorics, oplical media. and magnelic media.

The methods, components, and teatures described herein
may be inplemented by discrete hardware components or
may be integraled in the functiomality ol other hardware
components such as ASICS, IPGAs. DSPs or similar
devices. In addition. the methods. components. and leatures
may be implemented by firmware modules or tunctional
circuitry within hardware devices. Further, the methods,
components. and [eatures may be implemented in any com-
bination of hardware devices and computer program com-
ponents, or il computer programs.

Unless specifically stated otherwise, terms such as
“receiving,” “associating,” “determining,” “wpdating” or the
like, refer o actions and processes performed or imple-
menied by computer systems thal manipulates and trang-
forms data represented as physical (electronic) quantities
within the computer system registers and memories into

other data similarly represented as physical quantitics within 2

the compuler syslem memories or registers or other such
information storage, transmission or display devices. Also.
the terms “first,” “second,” “third,” “fourth,” etc. as used
herein are meant as labels to distingnish among, ditferent

clements and may not have an ordinal meaning according Lo 3

their numerical designation.

I'xamples deseribed herein also relate Lo an apparatus for
performing the methods described herein. This apparatus
may be specially constructed for performing the methods
deseribed herein, or il may comprise a general purpose
computer syslem sclectively programmed by a compuler
program stored in the computer system. Such a computer
program may be stored in a computer-readable tangible
storage medivm.

The methods and illustrative examples deseribed herein
are nol inherently related (o any particular computer or other
apparatus. Various general purpose systems may be used in
accordance with the teachings described herein, or it may
prove convenienl (o construct more specialived apparatus (o
perlorm method 300 andfor cach of its individual [unctions.
routines. subroutines, or operations. xamples ol the struc-
mre for a vardety of these svstems are set forth in the
deseription above.

‘The above description 1s intended o be illustrative, and

not restrictive. Although the present disclosure has been s

described with reterences to specific illustrative examples
and implementations, it will be recognized that the present
disclosure is not limited to the examples and implementa-
tions deseribed. The scope ol the disclosure should be
determined with reference o the lollowing claims, along
with the full scope of equivalents 1o which the claims are
entitled.

What is claimed is:

1. A compuling syslem [or providing personalized pre-
sentation of job skills in one or more organizations, the
COmMpUTING, system comprising:

an interface device; and
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a processing device, communicatively connected to the
interlace device, to:

retrieve. based on one or more identifiers, a plurality of

talent proliles stored in a human resource (111) inlor-
mation system, caleulate, nsing a neural network mod-
ule, predicted skills associated with each of the plural-
ity of talent proliles, and combine the predicted skills
wilh possessed skills in cach of the plurality of talent
profiles to form one or more skills associated with each
of the plurality of talent profiles, wherein parameters of
the neural network module are trained iteratively based
on historical employee talent proliles, and the lleralive
training of the neural network module includes receiv-
g previous emplovee talenr profiles at a first time
point, calculating one or more predicted skills nsing the
neural network module. and adjusting the paramelers of
the neural network module based on a comparison of
the caleulated one or more predicled skills with skills of
the previous emplovee talent profiles at a second time
point, and wherein each of the plumlity of talent
profiles is associated with a corresponding limestamp;
caleulate. based on the one or more skills in cach of the
plurality of talent profiles, an inventory of skdlls;
for each skill in the inventory of skills, calculate a trend
value based on timestamps and one or more skills
assoclaled with the plurality of talent profiles:

responsive o identilying a (irst job prolile. generate a first
sldll cloud, the first skill clound comprising symbols
representing skills contained in the inventory of skills
arranged in an order determined based on the trend
value associaled with cach skill in the inventory of
skills. wherein the invenlory of skills are arranged in
one of a descending order or an ascending order of the
trend value, and wherein each symbol comprises a first
indicator indicating whether the skill represenied by the
symbaol is requested by the first job profile:

responsive Lo identifying a second job, gencrale a second
sldll cloud, the second skill cloud comprising the same
svmbols as the first skill clond arranged in the same
order; and

present, in a graphical user interlace implemented on the

interface device, the first skill ¢loud and the second
sldll ¢lovd 10 present a personalized comparison
between the first job and the second job with respect 10
qualification ol the user.

2. The computing sysiem ol claim 1. wherein (he one or
more identifiers comprise job titles that are determined 1o be
sinilar among, the one or more organizations, and wherein
cach ol the plurality of talent profiles is assoclated with an
cmployee that holds at Teast one of the job titles.

3. "The computing system ol claim 2. wherein the lime-
stamp associated with each of the plurality of talent profiles
indicates a time point at which the corresponding talent
profile is created.

4. The compuling sysiem ol claim 3. wherein (he one or
more skills include at least one of possessed skills or next
skills, wherein for each skill in the inventory of skills, the
trend valve represents a change in a count of the skill over
a period of lime, and wherein a high trend value indicales a
more (requently present skill among the plurality ol talent
profiles.

5. The computing system of claim 1, wherein the pro-
cessing device 1s lurther o identify a [first talent prolile,
wherein the (irst talent profile is associaled with a user of the
IR inlormation system and compriscs skills posscssed by
the vser, and the first job profile comprises skills requested
for a candidate ot a first job.
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&. The computing system of claim 5, wherein each of the
symbols representing a corresponding skill comprises a

skill.

7. The computing system of claim 6, wherein each of the
symbols representing a corresponding, skill further com-
prises a third indicator indicating a popularity of the skill.

8. A method lor providing personalized presentation ol
job skills in one or more organivations. (he method com-
prising:

retrieving, by a processing device based on one or more

identifiers. a plurality of talent profiles stored in a
human resource (11R) inlormation system. caleulaling.
using a neural nelwork module, predicted skills asso-
ciated with eacl of the plurality of talent profiles, and
combining the predicted sldlls with possessed skills in
cach ol the plurality of talent profiles o lorm one or
more skills associaled with cach ol the plurality ol
talent profiles, wherein parameters of the neural net-
work module are trained iteratively based on historical
emplovee talent profiles, and the iterative training of
the neural network module includes receiving previous
cmployee talent profiles at a [irst lime point. caleulating
obe or more predicted skills nsing the neural network
module, and adjusting the parameters of the neural
network module based on a comparison ol the calcu-
lated one or more predicled skills with skills ol the
previous employee talent profiles al a second time
point, and wherein each of the plurality of talent

profiles is associated with a corresponding fimestamp; -

calculaling, based on the one or more skills in cach of the
plurality of talent proliles, an inventory ol skills:

lor cach skill in the inventory ol skills. calceulaling a (rend
value based on timestamps and one or more skills
associated with the plurality of talent profiles;

responsive 10 identilying a first job prolile. gencraling a
first gkill cloud. the first skill cloud comprising symbaols
representing skills contained in the inventory of sldlls
arranged in an order determined based on the trend
value associated with each skill in the inventory of
skills, wherein the inventory ol skills are arranged in

14

one of a descending order or an ascending order of the
trend value. and wherein cach symbol comprises a [irst
indicator indicating whether the skill represenied by the
svmbol is requested by the first job profile;

regponsive to identitving a second job, generating a

second skill cloud. the second skill cloud comprising
the same symbaols as the (irst skill cloud arranged in the
same order: and

presenting, in a graphical vser interface implemented on

an interface device, the first skill cloud and the second
skill cloud 1o present a personalized comparison
hetween the [irst job and the sceond job with respeet 1o
qualification of the vser.

9. The method of claim 8, wherein the one or more
identifiers comprise job titles that are determined to be
similar among the one or more organizations, and wherein
cach ol the plurality of talent profiles is assoclated with an
emplovee that holds at least one of the job titles.

10. The method of claim 9, wherein the timestamp asso-

=y claled with cach of the plurality of talent profiles indicates

a lime poinl al which the corresponding talent prolile is
created.

11. The method of claim 10, wherein the one or more
skills include at least one of possessed skills or next skills,
wherein lor cach skill in the inventory ol skills. the trend
value represents a change in a count of the skill over a period
of time, and wherein a high trend value indicates a more
frequently present skill among the plurality of talent profiles.

12. The method of claim 8, further comprising identifyving
a lirst talent prolile, wherein the first talent profile s asso-
cialed with a user of the TR information system and
comprises skills possessed by the user, and the first job
profile comprises skills requested for a candidate of a first

joh.

13. The method of ¢laim 12, wherein cach ol the symbols
representing a corresponding skill comprises a second indi-
cator indicates whether the user possesses the sldll.

14. The method of claim 13, wherein each of the svmbols
representing a corresponding skill Turther comprises a third
indicator indicating a popularity of the skill.
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