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DETERMINATION OF TASK AUTOMATION USING AN ARTIFICIAL INTELLIGENCE
MODEL
BACKGROUND

[0001] Automation can include the use of various control systems for operating
equipment, performing tasks, operating vehicles, and/or the like, with minimal or no
human intervention. Automation is achieved by various devices, such as mechanical
devices, hydraulic devices, pneumatic devices, electrical devices, electronic devices,
computing devices, and/or the like. Complicated systems, such as modern factories,
airplanes, ships, and/or the like, typically use such devices. Automation conserves labor,
energy, materials, and/or the like, and improves quality, accuracy, precision, and/or the

like.

SUMMARY
[0002] According to some implementations, a method may include receiving, by a
device, entity role data that is associated with a role of an entity; processing, by the
device and using a first model, the entity role data to identify a task associated with the
role, wherein the first model is configured to identify the task based on an entity-specific
task description that is included in the entity role data and that is associated with the role;
determining, by the device and using a second model, a task automation score associated
with the task, wherein the second model is configured to determine the task automation
score based on the entity-specific task description and standardized task descriptions of
automation-capable tasks; determining, by the device and using a third model, a set of
automation category scores for the task, wherein the third model is configured to

determine the set of automation category scores based on a characteristic of the task and
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standardized characteristics that are mapped to a plurality of automation categories;
classifying, by the device and based on the set of automation category scores, the task as
being associated with an automation category of the plurality of automation categories;
and performing, by the device, an action associated with the task automation score and
the automation category.

[0003] Preferably, the first model is trained based on standardized role descriptions
associated with a plurality of standardized roles and sets of standardized tasks that are
associated with the plurality of standardized roles.

[0004] Preferably, the second model is trained based on standardized task descriptions
associated with a plurality of automation-capable tasks.

[0005] Preferably, the third model is trained based on standardized automation category
descriptions associated with the automation-capable tasks, and wherein the set of
automation category scores correspond to individual probabilities that the task is
associated with the plurality of automation categories.

[0006] Preferably, the method further comprises obtaining entity resource information
associated with the entity; identifying, from the entity resource information, a plurality of
workforce types that are available to the entity to perform the task; determining, based on
the entity resource information and the entity-specific task description, probabilities that
the plurality of workforce types are configured to perform the task; and identifying, based
on the probabilities, that a first workforce type, of the plurality of workforce types, is
likely configured to perform the task, wherein performing the action comprises
performing a cost-benefit analysis of performing the task using the first workforce type or

a second workforce type that is not associated with a resource of the entity.
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[0007] Preferably, the method further comprises determining a skill profile associated
with the role, wherein performing the action comprises determining a skill
recommendation for the skill profile; and providing, to a management device, the skill
recommendation.

[0008] Preferably, performing the action comprises at least one of providing, to a
management device, the task automation score and the automation category; or causing a
display of a user interface to present the task automation score and the automation
category.

[0009] According to some implementations, a device may include one or more memories
and one or more processors. In some implementations, the one or more processors are
communicatively coupled to the one or more memories. The one or more processors may
be configured to: process, using a machine learning model, entity role data to identify a
task associated with a role of an entity, wherein the entity role data is specific to the
entity; determine, using the machine learning model, a task automation score associated
with the task, wherein the task automation score is associated with a probability that the
task is capable of being automated; determine, using the machine learning model, a set of
automation category scores for the task, wherein the machine learning model is trained
based on standardized data that is associated with standardized role descriptions of
standardized roles, standardized task descriptions of standardized tasks, and standardized
automation category descriptions of standardized automation-capable tasks; classify,
based on the set of automation category scores, the task as being associated with an

automation category of a plurality of automation categories that are associated with the
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standardized automation-capable tasks; and perform an action associated with the task
automation score and the automation category.

[0010] Preferably, the machine learning model comprises a plurality of models that are
independently trained based on the standardized role descriptions, the standardized task
descriptions, and the standardized automation category descriptions.

[0011] In such form, the one or more processors are further configured to determine that
the task automation score satisfies a threshold that indicates that the task is an
automation-capable task that is associated with the automation category, wherein the one
or more processors, when performing the action, are configured to provide a notification
that the task is an automation-capable task that is associated with the automation
category.

[0012] Preferably, the one or more processors are further configured to determine that the
task automation score is one of a set of task automation scores that are associated with a
plurality of tasks of the role and that satisfy the threshold, wherein the one or more
processors, when performing the action, are configured to determine, based on a quantity
of the set of task automation scores and a quantity of the plurality of tasks, a probability
that the role is automatable; and provide, to a management device, the probability that the
role is automatable in association with the set of task automation scores.

[0013] Preferably, the one or more processors are further configured to determine that the
task automation score satisfies a threshold that indicates that the task is an automation-
capable task that is associated with the automation category obtain, based on the task
automation score satisfying the threshold, entity resource information associated with the

entity identify, from the entity resource information, a plurality of workforce types that
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are available to the entity to perform the task determine, based on the entity resource
information and an entity-specific task description of the task, probabilities that the
plurality of workforce types are configured to perform the task; and identifying, based on
the probabilities, that a first workforce type, of the plurality of workforce types, is likely
configured to perform the task, wherein the one or more processors, when performing the
action, are configured to perform a cost-benefit analysis of performing the task using the
first workforce type or a second workforce type that is associated with the automation-
capable task.

[0014] Preferably, the one or more processors are further configured to determine a skill
profile associated with the role, wherein the one or more processors, when performing the
action, are configured to determine a skill recommendation for the skill profile; and
provide, to a management device, the skill recommendation to cause an adjustment
associated with performance of the task.

[0015] Preferably, the one or more processors, when performing the action, are
configured to at least one of provide, to a management device, the task automation score
and the automation category; or cause a display of a user interface to present the task
automation score and the automation category.

[0016] According to some implementations, a non-transitory computer-readable medium
may store one or more instructions. The one or more instructions, when executed by one
or more processors of a device, may cause the one or more processors to: receive entity
data that is associated with a role of an entity; process, using an automation analysis
model, the entity data to determine task automation information that is associated with

tasks of the role, wherein the automation analysis model is configured to determine the
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task automation information based on an entity-specific task description of the role in the
entity data, standardized role descriptions that are associated with standardized roles, and
standardized task automation descriptions that are associated with standardized
automation-capable tasks; process, using an adaptive workforce model, the entity data to
determine adaptive workforce information that is associated with resources of the entity,
wherein the adaptive workforce model is configured to determine the adaptive workforce
information based on entity resource information in the entity data, the task automation
information, and standardized workforce descriptions associated with standardized
workforce types; process, using a skills analysis model, the entity data to determine a
skills recommendation associated with one or more of the tasks, wherein the skills
analysis model is configured to determine the skills recommendations based on entity
skills information in the entity data, the task automation information, and standardized
skill descriptions associated with the standardized role descriptions; and perform an
action associated with the task automation information, the adaptive workforce
information, or the skills recommendation.

[0017] Preferably, the task automation information identifies at least one of probabilities
that the tasks are automation-capable tasks, a probability that the role can be automated,
or automation categories associated with the tasks, wherein the one or more instructions,
that cause the one or more processors to perform the action, cause the one or more
processors to provide the task automation information to a management device.

[0018] Preferably, the adaptive workforce information identifies at least one of
probabilities that the tasks are being performed by one of the standardized workforce

types, or a cost/benefit outcome associated with adapting one or more of the tasks to be
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automated or performed by an external party, wherein the one or more instructions, that
cause the one or more processors to perform the action, cause the one or more processors
to provide the adaptive workforce information to a management device.

[0019] Preferably, the skills recommendation identifies at least one of a recommendation
that a skill set should be adapted, a recommendation that a skill set should be adjusted, or
a recommendation that a skill set should be performed by another role that is different
than the role, wherein the one or more instructions, that cause the one or more processors
to perform the action, cause the one or more processors to provide the skills
recommendation to a management device.

[0020] Preferably, the automation category prediction model, the adaptive workforce
model, and the skills analysis model are associated with a same type of model and are
trained based on different sets of standardized data.

[0021] Preferably, the one or more instructions, that cause the one or more processors to
perform the action, cause the one or more processors to provide, to a management device,
the task automation information, the adaptive workforce information, and the skill
recommendation; or cause a display of a user interface to present the task automation

information, the adaptive workforce information, and the skill recommendation.

BRIEF DESCRIPTION OF THE DRAWINGS
[0022] Figs. 1A-1B are diagrams of an example implementation described herein.
[0023] Figs. 2A-2B are diagrams of an example implementation related to utilizing an

adaptive workforce module of a workforce analysis system described herein.
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[0024] Fig. 3 is a diagram of an example implementation related to utilizing a skills
analysis module of a workforce analysis system described herein.

[0025] Fig. 4 is a diagram of an example environment in which systems and/or methods
described herein may be implemented.

[0026] Fig. 5 is a flow chart of example processes relating to determining task

automation using an artificial intelligence model.

DETAILED DESCRIPTION
[0027] The following detailed description of example implementations refers to the
accompanying drawings. The same reference numbers in different drawings may identify
the same or similar elements.
[0028] An entity (e.g., a business, an organization, and/or the like) is usually associated
with a set of roles and personnel that perform tasks associated with the set of roles. For
example, a business might have senior leadership officers, managers, directors, engineers,
developers, marketing specialists, and/or the like. Different roles might be associated
with different tasks. As an example, a chief legal officer might be responsible for
performing particular tasks, whereas an engineer might be responsible for performing
other tasks. In many cases, one or more tasks associated with a role may be suitable for
automation, but the entity and/or personnel do not have the resources and/or expertise to
identify and implement automation of the one or more tasks. This can lead to a waste of
computing resources (e.g., processing resources, memaory resources, pOWer resources,
and/or the like) of computing devices that are used by personnel to perform the one or

more tasks.
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[0029] Some implementations described herein provide a workforce analysis system that
uses one or more models (e.g., one or more artificial intelligence models) to identify a
task associated with a role, a task automation score associated with the task (e.g., that
indicates a probability that the task is an automation-capable task ), and an automation
category associated with the task (e.g., that indicates a type of automation activity
associated with the task) to create task automation information. The workforce analysis
system may perform one or more actions based on the task automation information, such
as provide a notification (e.g., to a management device) indicating that the task is an
automation-capable task, to allow the task to be automated.

[0030] In this way, the workforce analysis system may facilitate determination of task
automation information. Moreover, the workforce analysis system may enable (e.g.,
based on the task automation information) a task to be automated, which prevents a waste
of computing resources (e.g., processing resources, memory resources, power resources,
and/or the like) associated with computing devices that would otherwise be used by
personnel to perform the task.

[0031] Figs. 1A-1B are diagrams of an example 100 associated with determining task
automation using an artificial intelligence model. As shown in Figs. 1A-1B, example 100
includes one or more entity role data sources, one or more standardized role data sources,
and a workforce analysis system. In example 100, an operator associated with an entity
requests identification of particular roles associated with the entity that might benefit
from the usage of automation technology, such as hardware, firmware, software, and/or a

combination thereof that permits automation of particular tasks.
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[0032] As shown in Fig. 1A, and by reference number 110, the workforce analysis
system may receive role data. For example, the workforce analysis system may receive
entity role data from the one or more entity role data sources. The entity role data may be
associated with a role of an entity. In some implementations, the entity role data may
include one or more entity-specific task descriptions (e.g., text descriptions) that are
associated with the role. As used herein, a task description that is specific to the role at
the entity may be referred to as an entity-specific task description. For example, the
entity role data may be associated with a financial manager role of a particular business
and the entity role data may include one or more task descriptions associated with the
financial manager role at the particular business.

[0033] As another example, the workforce analysis system may receive standardized role
data from the one or more standardized role data sources. The standardized role data may
be associated with standardized roles (e.g., standardized roles that are associated with any
number of entities). In some implementations, the standardized role data may include
standardized role descriptions of the standardized roles; a set of standardized task
descriptions of standardized tasks associated with each standardized role; a standardized
automation category description associated with each standardized task; and/or the like.
In some implementations, a standardized task included in the standardized role data may
be designated as an automation-capable task. As used herein, a task that is capable of
being performed using automation technology, capable of being assisted using
automation technology, and/or the like, may be referred to as an automation-capable task.
[0034] As further shown in Fig. 1A, and by reference number 120, the workforce

analysis system may process the entity role data to identify one or more tasks associated
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with the role. For example, as shown in Fig. 1A, the workforce analysis system may
process the entity role data associated with a Role A to identify one or more tasks (shown
as Task 1 through Task 5) associated with the role. In some implementations, the
workforce analysis system may identify the one or more tasks by processing the one or
more entity-specific task descriptions (e.g., that are associated with the role) that are
included in the entity role data. For example, the workforce analysis system may process
the one or more entity-specific task descriptions using a natural language processing
(NLP) technique to identify a task associated with an entity-specific task description.
[0035] In some implementations (e.g., when the entity role data does not include one or
more entity-specific task descriptions), the workforce analysis system may identify the
one or more tasks associated with the role using a role matching model. For example, the
workforce analysis system may process the entity role data to identify the role and may
use a role matching model to match the role to a standardized role included in the
standardized role data. Accordingly, the workforce analysis system may process the
standardized role data to identify one or more tasks associated with the standardized role.
In some implementations, the workforce analysis system may identify the one or more
tasks by processing the set of standardized task descriptions of standardized tasks
associated with the standardized role that is included in the standardized role data. For
example, the workforce analysis system may process the set of standardized task
descriptions using a natural language processing (NLP) technique to identify a task
associated with a standardized task description.

[0036] In some implementations, the role matching model may comprise a machine

learning model (e.g., an NLP machine learning model, a neural network machine learning
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model, and/or the like) that has been trained based on the standardized role data. For
example, the role matching model may be trained based on the standardized role data that
includes standardized role descriptions associated with a plurality of standardized roles.
Using the standardized role data as input to the machine learning model, the machine
learning model may be trained to identify one or more relationships for identifying role
descriptions associated with a role.

[0037] As further shown in Fig. 1A, and by reference number 130, the workforce
analysis system may determine a task automation score associated with each task of the
one or more tasks associated with the role. For example, as shown in Fig. 1A, the
workforce analysis system may determine a task automation score associated with each
task (shown as 0.36 for Task 1, 0.67 for Task 2, and so on) associated with Role A. The
task automation score may be associated with a probability that the task is an automation-
capable task. For example, the 0.36 task automation score for Task 1 may be associated
with a 36% probability that Task 1 is an automation-capable task, the 0.67 task
automation score for Task 2 may be associated with a 67% probability that Task 2 is an
automation-capable task, and/or the like.

[0038] In some implementations, the workforce analysis system may determine a task
automation score associated with a task using an automation prediction model. In some
implementations, the workforce analysis system may process, using the automation
prediction model, the entity-specific task description (e.g., that is associated with the task
and the role) that is included in the entity role data to determine a task automation score
associated with the task. Alternatively (e.g., when the entity role data does not include an

entity-specific task description), the workforce analysis system may process, using the
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automation prediction model, the standardized task description (e.g., that is associated
with the task and the role) that is included in the standardized role data to determine a
task automation score associated with the task.

[0039] In some implementations, the automation prediction model may comprise a
machine learning model (e.g., an NLP machine learning model, a neural network
machine learning model, and/or the like) that has been trained based on the standardized
role data. For example, the automation prediction model may be trained based on the
standardized role data that includes standardized task descriptions of standardized tasks
(e.g., that are automation-capable standardized tasks). Using the standardized role data as
input to the machine learning model, the machine learning model may be trained to
identify one or more relationships for determining the task automation score associated
with the task.

[0040] In an example, using an automation prediction model that comprises a neural
network machine learning model, the workforce analysis system may process an entity-
specific task description associated with a task to generate (e.g., using a word embedding
technique) one or more vectors associated with the task (e.g., where each word of the
entity-specific task description is represented by a numeric vector representing the
meaning of the word). The workforce analysis system may reduce a dimensionality of
the one or more vectors (e.g., using a principal component analysis) and may combine the
one or more vectors (e.g., using element-wise summation) to produce a representative
vector associated with the task. The workforce analysis system may process the
representative vector using one or more layers (e.g., one or more dense layers, one or

more convolutional layers, and/or the like) to generate a result, and may classify the
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result (e.g., using a sigmoid classification function) to determine the task automation
score associated with the task.

[0041] In some implementations, as shown in Fig. 1A, the workforce analysis system
may determine a role automation score associated with a role based on the task
automation scores of the one or more tasks that are associated with the role. For
example, as shown in Fig. 1A, the workforce analysis system may determine a role
automation score associated with Role A based on the task automation scores of Tasks 1
through 5. In some implementations, the role automation score may be an average (e.g.,
a mean, a median, a weighted average, and/or the like) of the task automation scores of
the one or more tasks that are associated with the role.

[0042] As further shown in Fig. 1A, and by reference number 140, the workforce
analysis system may determine a set of automation categories and a set of automation
category scores associated with each task of the one or more tasks associated with the
role. For example, as shown in Fig. 1A, the workforce analysis system may classify each
task into three categories: augmented human intelligence (shown as Auglntel) for
activities relating to perceiving, sensing, acting, and/or the like; intelligent process
automation (shown as Proclintel) for activities relating to knowing, learning, reasoning,
planning, and/or the like; and conversational intelligence (shown as Convintel) for
activities relating to communicating. The workforce analysis system may determine an
automation category score for each automation category associated with a task (e.g.,
shown for Task 1 of Role A as 0.82 for Auglintel, 0.70 for Proclintel, and 0.20 for
Convintel). The automation category score may be associated with a probability that the

task is correctly associated with an automation category. For example, the 0.82
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automation category score that is associated with the Auglintel automation category for
Task 1 may indicate an 82% probability that Task 1 is correctly associated with the
Auglntel automation category.

[0043] In some implementations, the workforce analysis system may determine a set of
automation categories and a set of automation category scores associated with a task
using an automation category prediction model. In some implementations, the workforce
analysis system may process, using the automation category prediction model, an entity-
specific task description (e.g., that is associated with a task and a role) that is included in
the entity role data to determine a set of automation categories and a set of automation
category scores associated with a task.

[0044] In some implementations, the automation category prediction model may
comprise a machine learning model (e.g., an NLP machine learning model, a neural
network machine learning model, and/or the like). The machine learning model may be
trained based on sets of keywords associated with one or more automation categories
(e.g., descriptive keywords associated with each automation category). In some
implementations, the machine learning model may be trained based on standardized role
data that includes standardized role descriptions of standardized roles, standardized task
descriptions of standardized tasks (e.g., that are automation-capable standardized tasks),
and/or standardized automation category descriptions of the standardized tasks.
Accordingly, the machine learning model may be trained to identify one or more
relationships for determining the set of automation categories and the set of automation

category scores associated with the task.
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[0045] In an example, using an automation category prediction model that comprises an
unsupervised text classification machine learning model, the workforce analysis system
may process an entity-specific task description associated with a task to generate (e.g.,
using a word embedding technique) one or more vectors associated with the task (e.qg.,
where each word of the entity-specific task description is represented by a numeric vector
representing the meaning of the word). The workforce analysis system may compare the
one or more vectors and one or more automation category vectors (e.g., generated by
processing standardized role data that includes standardized task descriptions of
standardized tasks and/or standardized automation category descriptions of the
standardized tasks) to determine a similarity score (e.g., based on a vector similarity)
associated with an automation category. The workforce analysis system may determine,
based on the similarity score, the automation category score associated with the
automation category for the task.

[0046] As shown in Fig. 1B, and by reference number 150, the workforce analysis
system may aggregate the role, the one or more tasks associated with the role, the task
automation score associated with each task of the one or more tasks, and/or the set of
automation categories and the set of automation category scores associated with each task
of the one or more tasks to form task automation information. The task automation
information may indicate, for a role, one or more tasks respectively associated with an
automation category and a task automation score. For example, as shown in Fig. 1B, the
task automation information may indicate, for Role A, Tasks 1 through 5, where Task 1 is

associated with the Auglintel automation category and a task automation score of 0.36,
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Task 2 is associated with the ProclIntel automation category and task automation score
0.67, and so on.

[0047] In some implementations, the workforce analysis system may select, for a
particular task of the one or more tasks associated with the role, an automation category
that is associated with the highest automation category score for the particular task (e.g.,
that indicates that the particular task is most similar to the selected automation category
of the set of automation categories). Accordingly, the workforce analysis system may
cause, as part of the aggregation process to form the task automation information, the
selected automation category to be included in the task automation information for the
particular task (and no other automation category for the particular task). For example,
the workforce analysis system may cause the task automation information to indicate, for
a role associated with the particular task, the role, the particular task, the task automation
score associated with the particular task, and the selected automation category.

[0048] As further shown in Fig. 1B, and by reference number 160, the workforce analysis
system may perform one or more actions associated with the task automation
information. In some implementations, the one or more actions may include providing
some or all of the task automation information to another device, such as a management
device (e.g., a user device of a manager of the workforce analysis system). For example,
the workforce analysis system may provide the task automation score and the automation
category associated with a particular task and a particular role to the other device. In
some implementations, the workforce analysis system may cause a display of a user

interface (e.g., on a display of the other device) to present some or all of the task
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automation information (e.g., the task automation score and the automation category
associated with the particular task and the particular role).

[0049] In some implementations, performing the one or more actions includes
determining that the task automation score satisfies (e.g., is greater than or equal to) a
threshold that indicates that the particular task is an automation-capable task.
Accordingly, the workforce analysis system may provide a notification (e.g., to the other
device) indicating that the particular task is an automation-capable task that is associated
with the automation category.

[0050] In this way, the workforce analysis system may facilitate identification of
automation-capable tasks. This may allow the automation-capable tasks to be automated,
which may conserve computing resources (e.g., processing resources, memaory resources,
power resources, and/or the like) of computing devices of personnel that would otherwise
be used to assist the personnel in performing the automation-capable tasks.

[0051] In some implementations, the one or more actions include determining that the
task automation score is one of a set of task automation scores that are associated with a
plurality of tasks of the role and that satisfy the threshold. The workforce analysis system
may determine, based on a quantity of the set of task automation scores and a quantity of
the plurality of tasks, a probability that the role is automatable and provide, to the other
device, the probability that the role is automatable in association with the set of task
automation scores. For example, the workforce analysis system may determine that the
probability that the role is automatable based on a ratio of the quantity of the set of task
automation scores and the quantity of the plurality of tasks. Additionally, or

alternatively, the workforce analysis system may determine that the probability that the
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role is automatable based on respective weight values associated with the plurality of
tasks (e.g., where a weight value associated with a task indicates a representative amount
of time needed to perform the task for the role).

[0052] In this way, the workforce analysis system may facilitate identification of
automation-capable roles. This may allow for entire roles to be automated, which may
conserve computing resources (e.g., processing resources, memaory resources, power
resources, and/or the like) of computing devices of personnel that would otherwise be
used to assist the personnel in performing the roles.

[0053] In some implementations, the one or more actions include utilizing an adaptive
workforce module, as described below with respect to Figs. 2A-2B, and/or a skills
analysis module, as described below with respect to Fig. 3, of the workforce analysis
system.

[0054] As indicated above, Figs. 1A-1B are provided as an example. Other examples
may differ from what is described with regard to Figs. 1A-1B. The number and
arrangement of devices shown in Figs. 1A-1B are provided as an example. In practice,
there may be additional devices, fewer devices, different devices, or differently arranged
devices than those shown in Figs. 1A-1B. Furthermore, two or more devices shown in
Figs. 1A-1B may be implemented within a single device, or a single device shown in
Figs. 1A-1B may be implemented as multiple, distributed devices. Additionally, or
alternatively, a set of devices (e.g., one or more devices) shown in Figs. 1A-1B may
perform one or more functions described as being performed by another set of devices

shown in Figs. 1A-1B.
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[0055] Figs. 2A-2B are diagrams of an example 200 associated with utilizing an adaptive
workforce module of the workforce analysis system described herein. The workforce
analysis system may use the adaptive workforce module to identify opportunities for
using internal talent pools and external talent pools for performing tasks associated with a
role. The workforce analysis system may use the adaptive workforce module to perform
any or all of the processing steps described herein in association with Figs. 2A-2B. As
shown in Figs. 2A-2B, example 200 includes the one or more entity role data sources, the
one or more standardized role data sources, and the workforce analysis system.

[0056] In some implementations, the workforce analysis system may obtain entity
resource information associated with an entity (e.qg., the entity described above in relation
to Figs. 1A-1B). For example, the workforce analysis system may receive the entity
resource information from the one or more entity role data sources. In some
implementations, the entity resource information may be included in the entity role data
received by the workforce analysis system (e.g., as described above in relation to Fig.
1A).

[0057] In some implementations, the entity resource information may be associated with
talent pools of the entity (e.g., to perform specific tasks). For example, the entity
resource information may identify one or more workforce types that are available to the
entity to perform an associated task (e.g., a task identified in the task automation
information that is formed by the workforce analysis system as described above in
relation to Figs. 1A-1B). A workforce type may indicate whether the associated task can
be performed by an internal workforce and/or an external workforce. For example, as

shown in Fig. 2A, a workforce type of Adaptive_External_Unmanaged may indicate that
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the associated task can be performed by an unmanaged external workforce (e.g., a
publicly available external workforce with or without professional qualifications or
specific experience relating to the associated task, such as freelancers, crowd workers,
and/or the like), a workforce type of Adaptive_ External _Managed may indicate that the
associated task can be performed by a managed external workforce (e.g., secured and
qualified external talent, such as independent contractors), a workforce type of
Adaptive_Internal may indicate that the associated task can be performed by an internal
workforce (e.g., internal employees that act as an on-demand workforce and may
additionally fill a continuous role, such as expert pools, personnel currently between
projects, and/or the like), a workforce type of Core may indicate that the associated task
can be performed by a core internal workforce (e.g., internal employees who work
permanently within a specific role and assume no additional responsibilities), and/or the
like.

[0058] As shown in Fig. 2A, and by reference number 210, the workforce analysis
system may determine a workforce type score associated with each workforce type
available to a task associated with a role. For example, as shown in Fig. 2A, the
workforce analysis system may determine a workforce type score associated with each
workforce type (shown as 0.00 for Adaptive_External_Unmanaged, 0.70 for
Adaptive_External _Managed, and so on) associated with Task 1 of Role A. The
workforce type score may be associated with a probability that the task can be fulfilled by
an associated workforce type (e.g., in particular, an adaptive workforce type). For
example, the 0.00 workforce type score for Adaptive_External_Unmanaged may be

associated with a 0% probability that Task 1 may be fulfilled by the
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Adaptive_External_Unmanaged workforce type, the 0.70 workforce type score for
Adaptive_External_Managed may be associated with a 70% probability that Task 1 may
be fulfilled by the Adaptive External _Unmanaged workforce type, and/or the like.
[0059] In some implementations, the workforce analysis system may determine a
workforce type score associated with a workforce type of a task using an adaptive
workforce model. In some implementations, the workforce analysis system may process,
using the adaptive workforce model, the task automation information and the entity
resource information to determine a workforce type score associated with the workforce
type of the task.

[0060] In some implementations, the adaptive workforce model may comprise a machine
learning model (e.g., an NLP machine learning model, a neural network machine learning
model, and/or the like) that has been trained based on the standardized role data. For
example, the adaptive workforce model may be trained based on the standardized role
data that includes standardized workforce type descriptions of standardized workforce
types that are associated with standardized tasks. Using the standardized role data as
input to the machine learning model, the machine learning model may be trained to
identify one or more relationships for determining the workforce type score associated
with the workforce type of the task.

[0061] In an example, using an adaptive workforce model that comprises a neural
network machine learning model, the workforce analysis system may process an entity-
specific task description associated with a task to generate (e.g., using a word embedding
technique) one or more vectors associated with the task (e.g., where each word of the

entity-specific task description is represented by a numeric vector representing the
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meaning of the word). The workforce analysis system may reduce a dimensionality of
the one or more vectors (e.g., using a principal component analysis). The workforce
analysis system may process the one or more vectors using one or more layers (e.g., one
or more dense layers, one or more convolutional layers, one or more recurrent layers, one
or more fully connected layers, and/or the like) to produce a workforce type score
associated with a workforce type of the task.

[0062] In some implementations, the workforce analysis system, for a particular task of
the one or more tasks associated with the role, may select a workforce type that is
associated with the highest workforce type score for the particular task (e.g., that
indicates that the particular task is most likely to be associated with the selected
workforce type of the one or more workforce types). Accordingly, the workforce
analysis system may cause the selected workforce type to be included in the task
automation information for the particular task (and no other workforce type for the
particular task). For example, the workforce analysis system may cause the task
automation information to indicate, for a role associated with the particular task, the role,
the particular task, a task automation score associated with the particular task, an
automation category associated with the particular task, and the selected workforce type.
[0063] In some implementations, workforce analysis system, when the selected
workforce type is Adaptive_External_Unmanaged, may identify a workforce subtype. A
workforce subtype may indicate what type of unmanaged external workforce can perform
the associated task. For example, the workforce subtype may indicate whether a task can
be performed by a public crowd, creative freelancers, technical freelancers, participants

in an innovation challenge, and/or the like. In some implementations, the workforce
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analysis system may use an unsupervised text classification model to determine the
workforce subtype. For example, the workforce analysis system may identify a set of
words associated with the task and a set of words associated with each potential
workforce subtype. The workforce analysis system may convert each set of words to
respective word embedding vectors, and may determine a word embedding vector
associated with a particular workforce subtype that is most similar to the word
embedding vector associated with the task. The workforce analysis system may select
the particular workforce subtype as the workforce subtype associated with the task.
[0064] As shown in Fig. 2B, and by reference number 220, the workforce analysis
system may perform a cost/benefit analysis of adapting a workforce for performing tasks
using automation and/or the one or more workforce types. In some implementations, the
workforce analysis system may process the task automation information (e.g., after
updating the task automation information to indicate a workforce type for a task) to
identify expected savings associated with automating and/or using particular workforce
types for a task associated with a role. For example, as shown in Fig. 2B, for Task 1 of
Role A, the expected savings associated with using an Adaptive Internal workforce type
is 8 (e.g., $8 expected savings every time Task 1 of Role A is performed) and the
expected savings associated with an Adaptive External Managed workforce type is 12
(e.g., $12 expected savings); for Task 2 of Role A, the expected savings associated with
using automation is 40 (e.g., $40 expected savings), the expected savings associated with
using an Adaptive Internal workforce type is 6 (e.g., $6 expected savings), and the
expected savings associated with an Adaptive External Managed workforce type is 11

(e.g., $11 expected savings); and so on. The workforce analysis system may use an
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algorithm (e.g., based on one or more weightings) to determine the expected savings
values.

[0065] Accordingly, the workforce analysis system may provide the cost/benefit analysis
to another device, such as a management device (e.g., a user device of a manager of the
workforce analysis system). Additionally, or alternatively, the workforce analysis system
may generate, based on the cost/benefit analysis, a recommended workforce mix
associated with a role. The optimal workforce mix may indicate how many and/or how
much of the tasks of the role should be automated and/or performed by a particular
workforce type. The workforce analysis system may provide the recommended
workforce mix to the other device, which may allow one or more tasks associated with a
role to be automated.

[0066] As indicated above, Figs. 2A-2B are provided as an example. Other examples
may differ from what is described with regard to Figs. 2A-2B. The number and
arrangement of devices shown in Figs. 2A-2B are provided as an example. In practice,
there may be additional devices, fewer devices, different devices, or differently arranged
devices than those shown in Figs. 2A-2B. Furthermore, two or more devices shown in
Figs. 2A-2B may be implemented within a single device, or a single device shown in
Figs. 2A-2B may be implemented as multiple, distributed devices. Additionally, or
alternatively, a set of devices (e.g., one or more devices) shown in Figs. 2A-2B may
perform one or more functions described as being performed by another set of devices
shown in Figs. 2A-2B.

[0067] Fig. 3 is a diagram of an example 300 associated with utilizing a skills analysis

module of the workforce analysis system described herein. The workforce analysis
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system may use the skills analysis module to identify skill recommendations for a role.
The workforce analysis system may use the skills analysis module to perform any or all
of the processing steps described herein in association with Fig. 3. As shown in Fig. 3,
example 300 includes the one or more entity role data sources, one or more standardized
skill data sources, and the workforce analysis system.

[0068] As shown in Fig. 3, the workforce analysis system may obtain skill information
that is associated with a role (e.g., the role described above in relation to Figs. 1A-1B).
For example, the workforce analysis system may receive the skill information from the
one or more standardized skill data sources. The skill information may indicate skills
that are available to the entity, well-known skills that are in demand (e.g., internally and
externally), skill trends (e.g., changes in demand for particular skills), and/or the like.
[0069] As shown in Fig. 3, and by reference number 310, the workforce analysis system
may determine a skill profile for a role (e.g., the role described above in relation to Figs.
1A-1B). For example, as shown in Fig. 3, the workforce analysis system may determine
a skill profile (shown as SkillSet_1, SkillSet_2, and so on) associated with Role A. A
skill profile may indicate one or more particular skills needed to perform the role. A skill
may be an individual activity that is performed to complete a task associated with the
role. A skill level associated with the skill may indicate an amount of time and/or
experience associated with the skill.

[0070] In some implementations, the workforce analysis system may process the task
automation information, the entity role data, and/or the standardized role data (e.g., that is
described above in relation to Figs. 1A-1B) to determine one or more skill profiles for a

role. In some implementations, the workforce analysis system may identify the one or
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more skill profiles associated with the role using a skill matching model. For example,
the workforce analysis system may process the entity role data to identify the role and
may use a skill matching model to match the role to a standardized role included in the
standardized role data. Accordingly, the workforce analysis system may process the
standardized role data to identify one or more standardized skill profiles associated with
the standardized role.

[0071] As further shown in Fig. 3, and by reference number 320, the workforce analysis
system may determine a skill recommendation for each skill profile associated with a
role. For example, as shown in Fig. 3, the workforce analysis system may determine a
skill recommendation (shown as Level Up, Level Down, and so on) for each skill profile
(shown as SkillSet_1, SkillSet_2, and so on) of Role A. The skill recommendation may
indicate whether a skill set profile should be modified. For example, the Level Up skill
recommendation may indicate that a skill set profile should be increased (e.g., by
requiring additional skills, a higher skill level for some skills associated with the skill set
profile, and/or the like); the Level Down skill recommendation may indicate that the skill
set profile should be decreased (e.g., by requiring some skills associated with the skill set
profile to be removed, a lower skill level for some skills associated with the skill set
profile, and/or the like); an Adapt skill recommendation may indicate that some skills
associated with the skill set profile should be adapted or modified (e.g., adapt a typing
skill to a dictating skill); a Transition skill recommendation may indicate that some skills
associated with the skill set profile should be moved to another task and/or another role

(e.g., arole subordinate to the role); and/or the like.
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[0072] In some implementations, the workforce analysis system may determine a skill
recommendation using a skills analysis model. In some implementations, the workforce
analysis system may process, using the skills analysis model, the skill information and a
skill profile associated to determine the skill recommendation for the task.

[0073] In some implementations, the skills analysis model may comprise a machine
learning model (e.g., an NLP machine learning model, a neural network machine learning
model, and/or the like) that has been trained based on standardized skill data (e.g., that
may be included in the skill information). For example, the skills analysis model may be
trained based on standardized skill data that includes standardized skill descriptions of
standardized skills that are associated with standardized tasks. Using the standardized
skill data as input to the machine learning model, the machine learning model may be
trained to identify one or more relationships for determining the skill recommendation for
the task.

[0074] In some implementations, the workforce analysis system may provide the skill
recommendation to another device, such as a management device (e.g., a user device of a
manager of the workforce analysis system). This may allow an adjustment to be made
associated with performance of a task.

[0075] As indicated above, Fig. 3 is provided as an example. Other examples may differ
from what is described with regard to Fig. 3. The number and arrangement of devices
shown in Fig. 3 are provided as an example. In practice, there may be additional devices,
fewer devices, different devices, or differently arranged devices than those shown in Fig.
3. Furthermore, two or more devices shown in Fig. 3 may be implemented within a

single device, or a single device shown in Fig. 3 may be implemented as multiple,
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distributed devices. Additionally, or alternatively, a set of devices (e.g., one or more
devices) shown in Fig. 3 may perform one or more functions described as being
performed by another set of devices shown in Fig. 3.

[0076] Fig. 4 is a diagram of an example environment 400 in which systems and/or
methods described herein may be implemented. As shown in Fig. 4, environment 400
may include a workforce analysis system 401, which may include one or more elements
of and/or may execute within a cloud computing system 402. The cloud computing
system 402 may include one or more elements 403-413, as described in more detail
below. As further shown in Fig. 4, environment 400 may include a network 420, and/or a
user device 430. Devices and/or elements of environment 400 may interconnect via
wired connections and/or wireless connections.

[0077] The cloud computing system 402 includes computing hardware 403, a resource
management component 404, a host operating system (OS) 405, and/or one or more
virtual computing systems 406. The resource management component 404 may perform
virtualization (e.g., abstraction) of computing hardware 403 to create the one or more
virtual computing systems 406. Using virtualization, the resource management
component 404 enables a single computing device (e.g., a computer, a server, and/or the
like) to operate like multiple computing devices, such as by creating multiple isolated
virtual computing systems 406 from computing hardware 403 of the single computing
device. In this way, computing hardware 403 can operate more efficiently, with lower
power consumption, higher reliability, higher availability, higher utilization, greater

flexibility, and lower cost than using separate computing devices.
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[0078] Computing hardware 403 includes hardware and corresponding resources from
one or more computing devices. For example, computing hardware 403 may include
hardware from a single computing device (e.g., a single server) or from multiple
computing devices (e.g., multiple servers), such as multiple computing devices in one or
more data centers. As shown, computing hardware 403 may include one or more
processors 407, one or more memories 408, one or more storage components 409, and/or
one or more networking components 410. Computing hardware 403 may be
interconnected via one or more wired and/or wireless buses, which may interconnect
computing hardware 403 within a single computing device and/or across multiple
computing devices.

[0079] The resource management component 404 includes a virtualization application
(e.g., executing on hardware, such as computing hardware 403) capable of virtualizing
computing hardware 403 to start, stop, and/or manage one or more virtual computing
systems 406. For example, the resource management component 404 may include a
hypervisor (e.g., a bare-metal or Type 1 hypervisor, a hosted or Type 2 hypervisor, and/or
the like) or a virtual machine monitor, such as when the virtual computing systems 406
are virtual machines 411. Additionally, or alternatively, the resource management
component 404 may include a container manager, such as when the virtual computing
systems 406 are containers 412. In some implementations, the resource management
component 404 executes within and/or in coordination with a host operating system 405.
[0080] A virtual computing system 406 includes a virtual environment that enables
cloud-based execution of operations and/or processes described herein using computing

hardware 403. As shown, a virtual computing system 406 may include a virtual machine
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411, a container 412, a hybrid environment 413 that includes a virtual machine and a
container, and/or the like. A virtual computing system 406 may execute one or more
applications using a file system that includes binary files, software libraries, and/or other
resources required to execute applications on a guest operating system (e.g., within the
virtual computing system 406) or the host operating system 405.

[0081] A processor 407 includes a central processing unit, a graphics processing unit,
and/or the like. A memory 408 includes random-access memory, read-only memory,
and/or the like. The memory 408 may store a set of instructions (e.g., one or more
instructions) for execution by the processor 407. The processor 407 may execute the set
of instructions to perform one or more operations or processes described herein. In some
implementations, execution of the set of instructions, by one or more processors 407,
causes the one or more processors 407 and/or the workforce analysis system 401 to
perform one or more operations or processes described herein. A storage component 409
includes a hard disk or another type of storage device that stores information, data, and/or
software (e.g., code, instructions, and/or the like) related to the operation and use of the
workforce analysis system 401. In some implementations, memory 408 and/or storage
component 409 is/are implemented as a non-transitory computer readable medium. A
networking component 410 includes a network interface and corresponding hardware that
enables the workforce analysis system 401 to communicate with other devices of
environment 400 via a wired connection and/or a wireless connection, such as via
network 420.

[0082] Although the workforce analysis system 401 may include one or more elements

403-413 of the cloud computing system 402, may execute within the cloud computing
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system 402, and/or may be hosted within the cloud computing system 403, in some
implementations, the workforce analysis system 401 may not be cloud-based (e.g., may
be implemented outside of a cloud computing system) or may be partially cloud-based.
For example, the workforce analysis system 401 may include one or more devices that
are not part of the cloud computing system 402, which may include a standalone server or
another type of computing device. The workforce analysis system 401 may perform one
or more operations and/or processes described in more detail elsewhere herein.

[0083] Network 420 includes one or more wired and/or wireless networks. For example,
network 420 may include a cellular network, a public land mobile network (PLMN), a
local area network (LAN), a wide area network (WAN), a private network, the Internet,
and/or the like, and/or a combination of these or other types of networks. The network
420 enables communication among the devices of environment 400.

[0084] User device 430 includes one or more devices capable of receiving, generating,
storing, processing, and/or providing information, as described elsewhere herein. User
device 430 may include a communication device and/or a computing device. For
example, user device 430 may include a wireless communication device, a user
equipment (UE), a mobile phone (e.g., a smart phone or a cell phone, among other
examples), a laptop computer, a tablet computer, a handheld computer, a desktop
computer, a gaming device, a wearable communication device (e.g., a smart wristwatch
or a pair of smart eyeglasses, among other examples), an Internet of Things (10T) device,
or a similar type of device. User device 430 may communicate with one or more other
devices of environment 400, as described elsewhere herein. User device 430 may include

one or more processors (e.g., similar to processor 407), one or more memories (e.g.,
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similar to memory 408), one or more storage components (e.g., similar to storage
component 409), one or more networking components (e.g., similar to networking
component 410), and/or the like.

[0085] The number and arrangement of devices and networks shown in Fig. 4 are
provided as an example. In practice, there may be additional devices and/or networks,
fewer devices and/or networks, different devices and/or networks, or differently arranged
devices and/or networks than those shown in Fig. 4. Furthermore, two or more devices
shown in Fig. 4 may be implemented within a single device, or a single device shown in
Fig. 4 may be implemented as multiple, distributed devices. Additionally, or
alternatively, a set of devices (e.g., one or more devices) of environment 400 may
perform one or more functions described as being performed by another set of devices of
environment 400.

[0086] Fig. 5 is a flow chart of an example process 500 associated with determining task
automation using an artificial intelligence model. In some implementations, one or more
process blocks of Fig. 5 may be performed by a device (e.g., workforce analysis system
401). In some implementations, one or more process blocks of Fig. 5 may be performed
by another device or a group of devices separate from or including the device, such as a
user device (e.g., user device 430), and/or the like. Additionally, or alternatively, one or
more process blocks of Fig. 5 may be performed by one or more components of a device,
such as processor 407, memory 408, storage component 409, networking component 410,

and/or the like.
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[0087] As shown in Fig. 5, process 500 may include receiving entity role data that is
associated with a role of an entity (block 510). For example, the device may receive
entity role data that is associated with a role of an entity, as described above.

[0088] As further shown in Fig. 5, process 500 may include processing, using a first
model, the entity role data to identify a task associated with the role, wherein the first
model is configured to identify the task based on an entity-specific task description that is
included in the entity role data and that is associated with the role (block 520). For
example, the device may process, using a first model, the entity role data to identify a
task associated with the role, as described above. In some implementations, the first
model is configured to identify the task based on an entity-specific task description that is
included in the entity role data and that is associated with the role.

[0089] As further shown in Fig. 5, process 500 may include determining, using a second
model, a task automation score associated with the task, wherein the second model is
configured to determine the task automation score based on the entity-specific task
description and standardized task descriptions of automation-capable tasks (block 530).
For example, the device may determine, using a second model, a task automation score
associated with the task, as described above. In some implementations, the second model
is configured to determine the task automation score based on the entity-specific task
description and standardized task descriptions of automation-capable tasks.

[0090] As further shown in Fig. 5, process 500 may include determining, using a third
model, a set of automation category scores for the task, wherein the third model is
configured to determine the set of automation category scores based on a characteristic of

the task and standardized characteristics that are mapped to a plurality of automation
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categories (block 540). For example, the device may determine, using a third model, a
set of automation category scores for the task, as described above. In some
implementations, the third model is configured to determine the set of automation
category scores based on a characteristic of the task and standardized characteristics that
are mapped to a plurality of automation categories.

[0091] As further shown in Fig. 5, process 500 may include classifying, based on the set
of automation category scores, the task as being associated with an automation category
of the plurality of automation categories (block 550). For example, the device may
classify, based on the set of automation category scores, the task as being associated with
an automation category of the plurality of automation categories, as described above.
[0092] As further shown in Fig. 5, process 500 may include performing an action
associated with the task automation score and the automation category (block 560). For
example, the device may perform an action associated with the task automation score and
the automation category, as described above.

[0093] In a first implementation, the first model is trained based on standardized role
descriptions associated with a plurality of standardized roles and sets of standardized
tasks that are associated with the plurality of standardized roles.

[0094] In a second implementation, alone or in combination with the first
implementation, the second model is trained based on standardized task descriptions
associated with a plurality of automation-capable tasks.

[0095] In a third implementation, alone or in combination with one or more of the first
and second implementations, the third model is trained based on standardized automation

category descriptions associated with the automation-capable tasks, and the set of

35



PATENT
Docket No. 0095-0624

automation category scores correspond to individual probabilities that the task is
associated with the plurality of automation categories.

[0096] In a fourth implementation, alone or in combination with one or more of the first
through third implementations, process 500 includes obtaining entity resource
information associated with the entity; identifying, from the entity resource information,
a plurality of workforce types that are available to the entity to perform the task;
determining, based on the entity resource information and the entity-specific task
description, probabilities that the plurality of workforce types are configured to perform
the task; and identifying, based on the probabilities, that a first workforce type, of the
plurality of workforce types, is likely configured to perform the task, wherein performing
the action comprises performing a cost-benefit analysis of performing the task using the
first workforce type or a second workforce type that is not associated with a resource of
the entity.

[0097] In a fifth implementation, alone or in combination with one or more of the first
through fourth implementations, process 500 includes determining, based on the entity-
specific task description, a skill profile associated with the role, wherein performing the
action comprises determining a skill recommendation for the skill profile; and providing,
to a management device, the skill recommendation.

[0098] In a sixth implementation, alone or in combination with one or more of the first
through fifth implementations, performing the action comprises at least one of providing,
to a management device, the task automation score and the automation category, or
causing a display of a user interface to present the task automation score and the

automation category.
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[0099] In a seventh implementation, alone or in combination with one or more of the first
through sixth implementations, the machine learning model comprises a plurality of
models that are independently trained based on the standardized role descriptions, the
standardized task descriptions, and the standardized automation category descriptions.
[0100] In an eighth implementation, alone or in combination with one or more of the first
through seventh implementations, process 500 includes determining that the task
automation score satisfies a threshold that indicates that the task is an automation-capable
task that is associated with the automation category, and performing the action comprises
providing a notification that the task is an automation-capable task that is associated with
the automation category.

[0101] In a ninth implementation, alone or in combination with one or more of the first
through eighth implementations, process 500 includes determining that the task
automation score is one of a set of task automation scores that are associated with a
plurality of tasks of the role and that satisfy the threshold, and performing the action
comprises determining, based on a quantity of the set of task automation scores and a
quantity of the plurality of tasks, a probability that the role is automatable, and providing,
to a management device, the probability that the role is automatable in association with
the set of task automation scores.

[0102] In a tenth implementation, alone or in combination with one or more of the first
through ninth implementations, process 500 includes determining that the task
automation score satisfies a threshold that indicates that the task is an automation-capable
task that is associated with the automation category; obtaining, based on the task

automation score satisfying the threshold, entity resource information associated with the
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entity; identifying, from the entity resource information, a plurality of workforce types
that are available to the entity to perform the task; determining, based on the entity
resource information and an entity-specific task description of the task, probabilities that
the plurality of workforce types are configured to perform the task; and identifying, based
on the probabilities, that a first workforce type, of the plurality of workforce types, is
likely configured to perform the task, and performing the action includes performing a
cost-benefit analysis of performing the task using the first workforce type or a second
workforce type that is associated with the automation-capable task.

[0103] In an eleventh implementation, alone or in combination with one or more of the
first through tenth implementations, process 500 includes determining a skill profile
associated with the role, wherein performing the action includes determining a skill
recommendation for the skill profile; and providing, to a management device, the skill
recommendation to cause an adjustment associated with performance of the task.

[0104] In a twelfth implementation, alone or in combination with one or more of the first
through eleventh implementations, performing the action includes providing, to a
management device, the task automation score and the automation category, or causing a
display of a user interface to present the task automation score and the automation
category.

[0105] In a thirteenth implementation, alone or in combination with one or more of the
first through twelfth implementations, the task automation information identifies at least
one of: probabilities that the tasks are automation-capable tasks, a probability that the role
can be automated, or automation categories associated with the tasks, and performing the

action includes providing the task automation information to a management device.
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[0106] In a fourteenth implementation, alone or in combination with one or more of the
first through thirteenth implementations, the adaptive workforce information identifies at
least one of: probabilities that the tasks are being performed by one of the standardized
workforce types, or a cost/benefit outcome associated with adapting one or more of the
tasks to be automated or performed by an external party, and performing the action
includes providing the adaptive workforce information to a management device.

[0107] In a fifteenth implementation, alone or in combination with one or more of the
first through fourteenth implementations, the skills recommendation identifies, for a task
of the one or more tasks, at least one of: a recommendation that a skill set should be
adapted, a recommendation that a skill set should be adjusted, or a recommendation that a
skill set should be performed by another role that is different than the role, and
performing the action includes providing the skills recommendation to a management
device.

[0108] In a sixteenth implementation, alone or in combination with one or more of the
first through fifteenth implementations, the automation analysis model, the adaptive
workforce model, and the skills analysis model are associated with a same type of model
and are trained based on different sets of standardized data.

[0109] In a seventeenth implementation, alone or in combination with one or more of the
first through sixteenth implementations, performing the action includes providing, to a
management device, the task automation information, the adaptive workforce
information, and the skill recommendation, or causing a display of a user interface to
present the task automation information, the adaptive workforce information, and the

skill recommendation.
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[0110] Although Fig. 5 shows example blocks of process 500, in some implementations,
process 500 may include additional blocks, fewer blocks, different blocks, or differently
arranged blocks than those depicted in Fig. 5. Additionally, or alternatively, two or more
of the blocks of process 500 may be performed in parallel.

[0111] The foregoing disclosure provides illustration and description, but is not intended
to be exhaustive or to limit the implementations to the precise form disclosed.
Modifications may be made in light of the above disclosure or may be acquired from
practice of the implementations.

[0112] As used herein, the term “component” is intended to be broadly construed as
hardware, firmware, or a combination of hardware and software. It will be apparent that
systems and/or methods described herein may be implemented in different forms of
hardware, firmware, and/or a combination of hardware and software. The actual
specialized control hardware or software code used to implement these systems and/or
methods is not limiting of the implementations. Thus, the operation and behavior of the
systems and/or methods are described herein without reference to specific software code -
it being understood that software and hardware can be used to implement the systems
and/or methods based on the description herein.

[0113] As used herein, satisfying a threshold may, depending on the context, refer to a
value being greater than the threshold, greater than or equal to the threshold, less than the
threshold, less than or equal to the threshold, equal to the threshold, etc., depending on
the context.

[0114] Although particular combinations of features are recited in the claims and/or

disclosed in the specification, these combinations are not intended to limit the disclosure
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of various implementations. In fact, many of these features may be combined in ways
not specifically recited in the claims and/or disclosed in the specification. Although each
dependent claim listed below may directly depend on only one claim, the disclosure of
various implementations includes each dependent claim in combination with every other
claim in the claim set.

[0115] No element, act, or instruction used herein should be construed as critical or
essential unless explicitly described as such. Also, as used herein, the articles “a” and
“an” are intended to include one or more items, and may be used interchangeably with
“one or more.” Further, as used herein, the article “the” is intended to include one or
more items referenced in connection with the article “the” and may be used
interchangeably with “the one or more.” Furthermore, as used herein, the term “set” is
intended to include one or more items (e.g., related items, unrelated items, a combination
of related and unrelated items, etc.), and may be used interchangeably with “one or
more.” Where only one item is intended, the phrase “only one” or similar language is
used. Also, as used herein, the terms “has,” “have,” “having,” or the like are intended to
be open-ended terms. Further, the phrase “based on” is intended to mean “based, at least
in part, on” unless explicitly stated otherwise. Also, as used herein, the term “or” is
intended to be inclusive when used in a series and may be used interchangeably with
“and/or,” unless explicitly stated otherwise (e.g., if used in combination with “either” or

“only one of”).
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WHAT IS CLAIMED IS:

1. A method, comprising:
receiving, by a device, entity role data that is associated with a role of an entity;
processing, by the device and using a first model, the entity role data to identify a task associated
with the role,
wherein the first model is configured to identify the task based on an entity-specific task
description that is included in the entity role data and that is associated with the role;
determining, by the device and using a second model, a task automation score associated with the

task,
wherein the second model is configured to determine the task automation score based on
the entity-specific task description and standardized task descriptions of automation-capable
tasks;
determining, by the device and using a third model, a set of automation category scores for the
task,

wherein the third model is configured to determine the set of automation category scores
based on a characteristic of the task and standardized characteristics that are mapped to a plurality
of automation categories;
classifying, by the device and based on the set of automation category scores, the task as being
associated with an automation category of the plurality of automation categories;
performing, by the device, an action associated with the task automation score and the automation
category;
determining that the task automation score satisfies a threshold that indicates that the task is an
automation-capable task that is associated with the automation category,
wherein the one or more processors, when performing the action, are configured to:
provide a notification that the task is an automation-capable task that is
associated with the automation category;
determining that the task automation score is one of a set of task automation scores that are
associated with a plurality of tasks of the role and that satisfy the threshold,
wherein the one or more processors, when performing the action, are configured to:
determine, based on a quantity of the set of task automation scores and a quantity
of the plurality of tasks, a probability that the role is automatable; and
provide, to a management device, the probability that the role is automatable in
association with the set of task automation scores;
obtaining entity resource information associated with the entity;
identifying, from the entity resource information, a plurality of workforce types that are available
to the entity to perform the task;
determining, based on the entity resource information and the entity-specific task description,
probabilities that the plurality of workforce types are configured to perform the task; and
identifying, based on the probabilities, that a first workforce type, of the plurality of workforce
types, is likely configured to perform the task,
wherein performing the action comprises:
performing a cost-benefit analysis of performing the task using the first
workforce type or a second workforce type that is not associated with a resource of the
entity.
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2. The method of claim 1, wherein the first model is trained based on standardized role

descriptions associated with a plurality of standardized roles and sets of standardized

tasks that are associated with the plurality of standardized roles.

3. The method of claim 1, wherein the second model is trained based on standardized task

descriptions associated with a plurality of automation-capable tasks.

4. The method of claim 1, wherein the third model is trained based on standardized
automation category descriptions associated with the automation-capable tasks, and
wherein the set of automation category scores correspond to individual

probabilities that the task is associated with the plurality of automation categories.

5. The method of claim 1, further comprising:
determining a skill profile associated with the role,
wherein performing the action comprises:
determining a skill recommendation for the skill profile; and

providing, to a management device, the skill recommendation.

6. The method of claim 1, wherein performing the action comprises at least one of:
providing, to a management device, the task automation score and the automation
category; or
causing a display of a user interface to present the task automation score and the

automation category.

7. A device, comprising:
one or more memories; and
one or more processors communicatively coupled to the one or more memories,
configured to:
process, using a machine learning model, entity role data to identify a task

associated with a role of an entity,
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wherein the entity role data is specific to the entity;

determine, using the machine learning model, a task automation score associated with
the task,
wherein the task automation score is associated with a probability that the
task is capable of being automated,
determine, using the machine learning model, a set of automation category scores for
the task,
wherein the machine learning model is trained based on standardized data that
is associated with standardized role descriptions of standardized roles, standardized
task descriptions of standardized tasks, and standardized automation category
descriptions of standardized automation-capable tasks;
classify, based on the set of automation category scores, the task as being associated
with an automation category of a plurality of automation categories that are associated with
the standardized automation-capable tasks;
perform an action associated with the task automation score and the automation
category;
determine that the task automation score satisfies a threshold that indicates that the
task is an automation-capable task that is associated with the automation category,
wherein the one or more processors, when performing the action, are
configured to:
provide a notification that the task is an automation-capable task that
is associated with the automation category;
determine that the task automation score is one of a set of task automation scores that
are associated with a plurality of tasks of the role and that satisfy the threshold,
wherein the one or more processors, when performing the action, are
configured to:
determine, based on a quantity of the set of task automation scores
and a quantity of the plurality of tasks, a probability that the role is
automatable; and
provide, to a management device, the probability that the role is

automatable in association with the set of task automation scores;

44



10.

or

determine that the task automation score satisfies a threshold that indicates that the
task is an automation-capable task that is associated with the automation category;
obtain, based on the task automation score satisfying the threshold, entity resource
information associated with the entity;
identify, from the entity resource information, a plurality of workforce types that are
available to the entity to perform the task;
determine, based on the entity resource information and an entity-specific task
description of the task, probabilities that the plurality of workforce types are configured to
perform the task; and
identifying, based on the probabilities, that a first workforce type, of the plurality of
workforce types, is likely configured to perform the task,
wherein the one or more processors, when performing the action, are
configured to:
perform a cost-benefit analysis of performing the task using the first
workforce type or a second workforce type that is associated with the

automation-capable task.

The device of claim 7, wherein the machine learning model comprises a plurality of models
that are independently trained based on the standardized role descriptions, the standardized
task descriptions, and the standardized automation category descriptions.

The device of claim 7, wherein the one or more processors are further configured to:
determine a skill profile associated with the role,
wherein the one or more processors, when performing the action, are configured to:
determine a skill recommendation for the skill profile; and
provide, to a management device, the skill recommendation to cause an

adjustment associated with performance of the task.
The device of claim 7, wherein the one or more processors, when performing the action,

are configured to at least one of:

provide, to a management device, the task automation score and the automation category;

45



cause a display of a user interface to present the task automation score and the

automation category.

11. A non-transitory computer-readable medium storing instructions, the instructions
comprising:

one or more instructions that, when executed by one or more processors, cause the one or
more processors to:
receive entity data that is associated with a role of an entity;
process, using an automation category prediction model, the entity data to
determine task automation information that is associated with tasks of the role,
wherein the automation category prediction model is configured to
determine the task automation information based on an entity-specific task
description of the role in the entity data, standardized role descriptions that are
associated with standardized roles, and standardized task automation descriptions
that are associated with standardized automation-capable tasks;
process, using an adaptive workforce model, the entity data to determine adaptive
workforce information that is associated with resources of the entity,
wherein the adaptive workforce model is configured to determine the
adaptive workforce information based on entity resource information in the entity
data, the task automation information, and standardized workforce descriptions
associated with standardized workforce types;
process, using a skills analysis model, the entity data to determine a skills
recommendation associated with the role,
wherein the skills analysis model is configured to determine the skills
recommendations based on standardized skill descriptions associated with the
standardized role descriptions; and
perform an action associated with the task automation information, the adaptive
workforce information, or the skills recommendation;
determine that the task automation score satisfies a threshold that indicates that
the task is an automation-capable task that is associated with the automation category,
wherein the one or more processors, when performing the action, are
configured to:
provide a notification that the task is an automation-capable task
that is associated with the automation category,
determine that the task automation score is one of a set of task automation scores
that are associated with a plurality of tasks of the role and that satisfy the threshold,
wherein the one or more processors, when performing the action, are
configured to:
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determine, based on a quantity of the set of task automation scores
and a quantity of the plurality of tasks, a probability that the role is
automatable; and

provide, to a management device, the probability that the role is
automatable in association with the set of task automation scores.

12. The non-transitory computer-readable medium of claim 11, wherein the task automation
information identifies at least one of:
probabilities that the tasks are automation-capable tasks,
a probability that the role can be automated, or
automation categories associated with the tasks,
wherein the one or more instructions, that cause the one or more processors to perform
the action, cause the one or more processors to:

provide the task automation information to a management device.

13. The non-transitory computer-readable medium of claim 11, wherein the adaptive

workforce information identifies at least one of:

probabilities that the tasks are being performed by one of the standardized workforce
types, or

a cost/benefit outcome associated with adapting one or more of the tasks to be automated
or performed by an external party,

wherein the one or more instructions, that cause the one or more processors to perform
the action, cause the one or more processors to:

provide the adaptive workforce information to a management device.

14. The non-transitory computer-readable medium of claim 11, wherein the skills
recommendation identifies at least one of:
a recommendation that a skill set should be adapted,
a recommendation that a skill set should be adjusted, or

a recommendation that a skill set should be performed by another role that is different
than the role,
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wherein the one or more instructions, that cause the one or more processors to perform

the action, cause the one or more processors to:

provide the skills recommendation to a management device.

15. The non-transitory computer-readable medium of claim 11, wherein the automation
category prediction model, the adaptive workforce model, and the skills analysis model
are associated with a same type of model and are trained based on different sets of
standardized data.

16. The non-transitory computer-readable medium of claim 11, wherein the one or more
instructions, that cause the one or more processors to perform the action, cause the one or
more processors to:
provide, to a management device, the task automation information, the adaptive

workforce information, and the skill recommendation; or
cause a display of a user interface to present the task automation information, the

adaptive workforce information, and the skill recommendation.
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