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DATA DRIVEN SYSTEMS AND METHODS FOR
OPTIMIZATION OF A TARGET BUSINESS

Cross-Reference to Related Applications

[0001] This application claims priority to U.S. Provisional Application No.
62/894,400, filed August 30, 2019, the entire text of which is hereby incorporated by

reference into this patent application.

Field of the Disclosure

[0002] The present disclosure relates generally to a system and associated
methods for assessing, evaluating a target business, and leveraging insights from the
assessment and evaluation to provide strategy recommendations to improve the

performance of the target business.

Background of the Disclosure

[0003] In order to maintain a competitive edge, improve efficiency, and gain
market share, businesses typically identify areas of improvement. For example,
identifying areas of improvement may include, but are not limited to, identifying
inefficiencies in the lifecycle of a process, identifying individuals that act as a
bottleneck to processes, identifying weak key performance indicators (KPIs), and the
like. Businesses may sometimes internally identify areas improvement and identify
possible solutions. Other times, businesses may hire costly third party firms to
identify areas of improvement and identify possible solutions. Both of these systems
(internal and external) are subject to human biases. Accordingly, a data driven
efficient system for identifying business problem areas and recommending a path

forward would be advantageous to businesses.

Summary of the Disclosure

[0004] The present disclosure is directed to a system and associated methods

for assessing, evaluating a target business, and leveraging insights from the
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assessment and evaluation to provide strategy recommendations to optimize the
performance of the target business. In some embodiments, the system may identify a
benchmark competitor and determine a performance score for the benchmark
competitor. In some embodiments, the system may determine a domain score of an
identified benchmark competitor. In some embodiments, the system determines an
updated performance score based on provided capability process data. In some
embodiments, the system recommends solutions and/or KPI to solve a provided
problem. In some embodiments, the system provides a platform to enable

stakeholders, (e.g., users) in the target business to perform a design thinking process.

Brief Description of the Drawings

[0005] FIG. 1 illustrates a system, according to embodiments of this
disclosure.

[0006] FIG. 2 illustrates a system, according to embodiments of this
disclosure.

[0007] FIG. 3 illustrates a flowchart of an exemplary operation of a system,

according to embodiments of this disclosure.

[0008] FIG. 4 illustrates a flowchart of an exemplary target business

assessment process, according to embodiments of this disclosure.

[0009] FIG. 5 illustrates a flowchart of an exemplary competitor assessment

process, according to embodiments of this disclosure.

[0010] FIG. 6 illustrates a flowchart of an exemplary competitor assessment

process, according to embodiments of this disclosure.

[0011] FIG. 7 illustrates an exemplary data, according to embodiments of this
disclosure.
[0012] FIG. 8 illustrates a flowchart of an exemplary factor analysis process,

according to embodiments of this disclosure.

[0013] FIG. 9 illustrates a graphical representation of an exemplary priority

vector, according to embodiments of this disclosure.
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[0014] FIG. 10 illustrates an exemplary user interface, according to

embodiments of this disclosure.

[0015] FIG. 11 illustrates a flowchart of an exemplary competitor assessment

process, according to embodiments of this disclosure.

[0016] FIG. 12 illustrates a flowchart of an exemplary competitor assessment

process, according to embodiments of this disclosure.

[0017] FIGs. 13A-13B illustrate exemplary data, according to embodiments of

this disclosure.

[0018] FIG. 14 illustrates exemplary data, according to embodiments of this
disclosure.

[0019] FIG. 15 illustrates an exemplary file, according to embodiments of this
disclosure.

[0020] FIG. 16 illustrates a flowchart of an exemplary competitor assessment

process, according to embodiments of this disclosure.

[0021] FIGs. 17A-17C illustrate exemplary data, according to embodiments of

this disclosure.

[0022] FIG. 18 illustrates a flowchart of an exemplary competitor assessment

process, according to embodiments of this disclosure.

[0023] FIG. 19 illustrates exemplary data, according to embodiments of this
disclosure.

[0024] FIG. 20 illustrates exemplary data, according to embodiments of this
disclosure.

[0025] FIG. 21 illustrates a flowchart for determining an updated performance

score of the target business, according to embodiments of this disclosure.

[0026] FIG. 22 illustrates a flowchart for determining an updated performance

score of the target business, according to embodiments of this disclosure.

[0027] FIG. 23 illustrates an exemplary data, according to embodiments of

this disclosure.
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[0028] FIG. 24 illustrates an exemplary data, according to embodiments of
this disclosure.

[0029] FIG. 25 illustrates a flowchart for determining the occurrences of
performance drivers in the capability process data, according to embodiments of this

disclosure.

[0030] FIG. 26 illustrates an exemplary data, according to embodiments of

this disclosure.

[0031] FIG. 27 illustrates an exemplary data, according to embodiments of

this disclosure.

[0032] FIG. 28 illustrates an exemplary data, according to embodiments of

this disclosure.

[0033] FIG. 29 illustrates a flowchart for measuring a performance of the

target business, according to embodiments of this disclosure.

[0034] FIG. 30 illustrates a flowchart for determining an updated performance

score of the target business, according to embodiments of this disclosure.

[0035] FIG. 31 illustrates an exemplary data, according to embodiments of

this disclosure.

[0036] FIG. 32 illustrates an exemplary data, according to embodiments of

this disclosure.

[0037] FIG. 33 illustrates an exemplary KPI, according to embodiments of

this disclosure.

[0038] FIG. 34 illustrates an exemplary KPI, according to embodiments of

this disclosure.

[0039] FIG. 35 illustrates an exemplary recommendation file, according to

embodiments of this disclosure.

[0040] FIG. 36 illustrates an exemplary user interface, according to

embodiments of this disclosure.

[0041] FIG. 37 illustrates a flowchart of an exemplary design thinking

process, according to embodiments of this disclosure.

4.



WO 2021/042006 PCT/US2020/048656
[0042] FIG. 38 illustrates a flowchart of an exemplary design thinking
process, according to embodiments of this disclosure.

[0043] FIG. 39 illustrates an exemplary user interface, according to

embodiments of this disclosure.

[0044] FIG. 40 illustrates a flowchart of an exemplary design thinking

process, according to embodiments of this disclosure.

[0045] FIG. 41 illustrates an exemplary user interface, according to

embodiments of this disclosure.

[0046] FIG. 42 illustrates an exemplary user interface, according to

embodiments of this disclosure.

[0047] FIG. 43 illustrates an exemplary map, according to embodiments of

this disclosure.

[0048] FIG. 44 illustrates an exemplary map, according to embodiments of

this disclosure.

[0049] FIG. 45 illustrates an exemplary map, according to embodiments of
this disclosure.
[0050] FIGs. 46A-46C illustrate an exemplary user interface, according to

embodiments of this disclosure.

[0051] FIG. 47 illustrates a flowchart of an exemplary design thinking

process, according to embodiments of this disclosure.

[0052] FIG. 48 illustrates a flowchart of an exemplary design thinking

process, according to embodiments of this disclosure.

[0053] FIG. 49 illustrates an exemplary collaboration environment, according

to embodiments of this disclosure.

[0054] FIG. 50 illustrates an exemplary collaboration environment, according

to embodiments of this disclosure.

[0055] FIG. 51 illustrates an exemplary collaboration environment, according

to embodiments of this disclosure.
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[0056] FIG. 52 illustrates a flowchart of an exemplary design thinking

process, according to embodiments of this disclosure.

[0057] FIG. 53 illustrates an exemplary prototyping environment, according to

embodiments of this disclosure.

[0058] FIG. 54 illustrates a flowchart of an exemplary design thinking

process, according to embodiments of this disclosure.

[0059] FIG. 55 illustrates an exemplary map, according to embodiments of

this disclosure.

[0060] FIG. 56 illustrates a flowchart of an exemplary design thinking

process, according to embodiments of this disclosure.

[0061] FIG. 57 illustrates a flowchart of an exemplary design thinking

process, according to embodiments of this disclosure.

[0062] FIG. 58 illustrates a flowchart of an exemplary design thinking

process, according to embodiments of this disclosure.

[0063] FIG. 59 illustrates a flowchart of an exemplary design thinking

process, according to embodiments of this disclosure.

Detailed Description

[0064] In the following description of examples, reference is made to the
accompanying drawings which form a part hereof, and in which it is shown by way of
illustration specific examples that can be practiced. It is to be understood that other
examples can be used and structural changes can be made without departing from the

scope of the disclosed examples.

[0065] Embodiments of this disclosure relate to a system for improving
multiple areas, such as strategy, operations, risk management, and regulation
compliance, of a target business. FIG. 1 illustrates a block diagram of a system 100,
according to embodiments of this disclosure. The system 100 may provide different
functionalities to achieve these improvements. For example, the system 100 may
include functionality to provide one or more initial scores of a target business, assess
one or more process capabilities of the target business, set one or more KPIs, set one

or more business goals, provide a collaboration platform for stakeholders in the target
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business, and provide a roadmap for achieving one or more business goals. These

functionalities may be performed by one or more of the processes discussed below.

[0066] The functionality of the system 100 may be grouped into different
high-level functions, such as assessment 1, process decomposition 2, KPI setting 3,
design thinking 4, and roadmap 5. The high-level functions can be presented to a user

using a user interface (UI), for example.
Exemplary Process for Providing One or More Initial Scores

[0067] The system 100 may be configured to provide an assessment of
business practices and processes for a target business. In some embodiments, the
assessment may be based on a comparison between the target business against a
benchmark competitor. The assessment may be used by a user, such as a business
leader of the target business, for example. The user may use the assessment

information to determine areas of growth and improvement for the target business.

[0068] As discussed in more detail below, the system 100 may perform one or
more of: determining an initial performance score of the target business, identifying a
benchmark competitor (e.g., the industry leader), and determining a benchmark

performance score of the benchmark competitor.

[0069] FIG. 2 illustrates a block diagram of a portion of an exemplary system
100, according to embodiments of this disclosure. The system 100 may include a
website 201, an application programming interface (API) 203, a first database 205, a
second database 207, a network 213, first data 215, and second data 209.

[0070] The website 201 may an interface between a user 211 and the system
100, as shown in the figure. The website 201 may include a user interface (UI) that
may be accessed by various employees (e.g., users 211) of the target business, for
example. The website 201 may be integrated with the application programming
interface (API) 203. The API 203 may serve as an intermediary between the website

201 and one or more databases, such as the first database 205.

[0071] The first database 205 may be any type of database, such as a cloud
database (e.g., Azure SQL, Amazon Web Services, etc.). In some embodiments, the
first database 205 may be in communication with a remote server that maintains a

second database 207.
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[0072] The second database 207 may store data received from one or more
sources, such as from a user 211 accessing the website 201, the internet 213, first data
215, etc. The first data 215 may be from a third party source, for example. The
second database 207 may store second data 209, which may be data determined by the
system 100. In some embodiments, second data 209 may include one or more scores,
such as an initial performance score of the target business and a benchmark

performance score of a benchmark competitor, or a combination thereof.

[0073] As discussed above, the system 100 may determine one or more scores
included in second data 209. An exemplary score may be an initial performance score
of a target business. The initial performance score of the target business may be
based on one or more target business domain scores, where each target business
domain score may be representative of the target business’ performance in the
respective domain. For example, each of the target business domain scores may be
evaluated against a target business domain weight to determine the target business

domain score.

[0074] FIG. 3 illustrates a flow chart of an exemplary operation 300 of a
system 100, according to embodiments of this disclosure. Although the process 300
is illustrated as including the described elements, it is understood that different order
of elements, additional elements, or fewer elements may be included without

departing from the scope of the disclosure.

[0075] The system 100 can perform a target business assessment process 310
and a benchmark competitor assessment process 320. The target business assessment
process 310 can determine the initial performance score of a target business. The
benchmark competitor assessment process 320 can identify a benchmark competitor
and determine a benchmark performance score of the benchmark competitor. Both

processes are discussed in more detail in turn below.

[0076] FIG. 4 illustrates a flow chart of an exemplary target business
assessment process 310 for determining an initial performance score of a target
business, according to embodiments of this disclosure. Although the process 310 is
illustrated as including the described elements, it is understood that different order of
elements, additional elements, or fewer elements may be included without departing

from the scope of the disclosure.
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[0077] Process 310 may begin with receiving information from a self-
assessment, in step 311. For example, a user (e.g., a business leader) within the target
business may access the system 100. A business leader may include a chief executive
officer (CEO), chief operations officer (COO), or other highly ranked individual
employed by the target business. The system 100 can give the user login credentials
or can prompt the user to create a log-in when accessing a website 201 via the

internet. On the website 201, the user may select the function related to assessment 1.

[0078] In some embodiments, the system 100 may provide the user with
introductory questions. The system 100 may receive introductory information
regarding the target business as the user answers the introductory questions.
Exemplary introductory information may include to, but are not limited to, the type of
industry, the number of employees, location, revenue, business volume, etc. In some
embodiments, the system 100 may build a target business profile using the

introductory questions and/or introductory answers.

[0079] Additionally or alternatively, in step 313, the system 100 can provide a
self-assessment questionnaire to the user. The questionnaire may include questions
about the target business and the target business’ performance. In some
embodiments, the system 100 can dynamically select the questions in the
questionnaire as the user completes it. For example, the system 100 can select
questions based on the completed answers to the introductory questions (provided in
step 311) or to the questionnaire (provided in step 313). The questionnaire may
include a series of questions related to the culture, technology, knowledge curation,
data strategy, compliance, partner enablement, performance measurement, business

processes, and other areas of business strategy.

[0080] In step 313, the questions may be categorized into different types of
questions, such as fact-gathering questions and domain-weighing questions. In some
examples, a user may not be able to distinguish between a fact-gathering question and
a domain-weighing question. For example, the fact-gathering questions and domain-
weighing questions may be phrased in a similar manner and formatted to receive
answers in a similar manner. The system 100 may associate each question with the

appropriate category and save this categorization into the second database 207.
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[0081] The fact-gathering questions may be asked to determine specific facts
and attributes of the target business. In some embodiments, the fact-gathering
questions may be specific to one or more domains. A domain may refer to an area of
a business that can impact a score of the business. The domains may be categorized
into industry domains (e.g., domains specific to a particular industry) and common
domains (e.g., domains common to many industries). An example of a common
domain fact-gathering question may be “to what extent are appropriate security
controls in place to ensure the integrity of explicit knowledge sources?” The domain-
weighing questions may be asked to determine the importance of one or more
domains for the target business. An example of a common domain, domain-weighing
question may be “to what extent do you consider your technology upgrade will impact

your top and bottom line financials?”

[0082] In some embodiments, the system 100 may allow the user to provide
answers to the fact-gathering and domain-weighing questions by selecting a numerical
value (e.g., on a scale of 1-5, on a scale of 1-10, on a scale of 1-100, etc.). For
example, in response to the fact-gathering question, the answer choices may be
selected from a scale of 1-5, where 1 corresponds to “no procedures in place” and 5
corresponds to “content retirement and review rules are consistently applied to
information and knowledge; enabling technologies are used to support efforts to
maintain knowledge currency.” As another example, in response to the common
domain, domain-weighing question, the answer choices may be selected from a scale
of 1-5, where 1 corresponds to “minimal impact: most of our processes are easily
performed manually with no significant productivity loss™ and 5 corresponds to
“significant impact: our organization may save a lot on operational losses if the
technology stack is digitized with automation.” In some examples, the system 100
may allow the user to enter in a written response, and natural language processing

(NLP) may be used to determine a corresponding numerical value.

[0083] In step 315, the system 100 may determine one or more target business
domain weights based on answers to the domain-weighing questions. In some
embodiments, the system 100 may use target business domain weights to determine
the relative importance of the one or more domains to the target business. For
example, answers to the domain-weighing questions may indicate which domains

have a greater impact on the initial performance score of the target business.
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[0084] In step 317, the system 100 may determine the initial performance
score of the target business. The initial performance score of the target business can
be based on answers to the fact-gathering questions. In some embodiments, the fact-
gathering questions may be specific to one or more domains for the target business.
The target business domain weights may be applied to the answers from the fact-
gathering questions in the corresponding domain of the target business to generate the

initial performance score of the target business.

[0085] Another exemplary score included in second data 209 may be a
benchmark performance score of a benchmark competitor. The benchmark
performance score of a benchmark competitor may be based on third-party data, e.g.,
a first data 215, related to the benchmark competitor. The system 100 can process the
third-party data to determine the benchmark performance score of the benchmark

competitor.

[0086] FIG. 5 illustrates a flowchart of an exemplary benchmark competitor
assessment process 320, according to embodiments of this disclosure. The
benchmark competitor assessment process 320 may comprise identifying a
benchmark competitor (e.g., industry leader) (sub-process 350) and determining a
benchmark score (e.g., a benchmark performance score (sub-process 600) and one or
more benchmark competitor domain scores (sub-process 1100)) of the benchmark
competitor. Although process 320 is illustrated as including the described elements, it
is understood that different order of elements, additional elements, or fewer elements

may be included without departing from the scope of the disclosure.

[0087] Process 320 may begin with step 321 where the system 100 may
determine information (e.g., including data) about one or more competitors in the
same industry as the target business. In some embodiments, the industry may be one
identified by the target company based on answers received from introductory
questions (in step 311) and/or from a self-assessment questionnaire (step 313). In
some examples, the system 100 may determine a business is a competitor based on
one or more attributes (e.g., size, demography, location, etc.) similar to the target
business. In some embodiments, the system 100 can include information about the
competitor(s) in first data 215. First data 215 may be data from a third party source.

In some examples, the system 100 can obtain first data 215 from a network 213.
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[0088] In step 323, the system 100 may perform pre-processing on the first
data 215. Pre-processing may include standardizing and cleaning the first data 215,
so that the system 100 can further process and analyze the first data 215. The system
100 can perform a factor analysis process to determine factor analysis weights (step
325) and multiple-criteria decision-analysis and analytic hierarchy process (MCDA-
AHP) to determine MCDA-AHP weights (step 327). In some embodiments, the
factor analysis and MCDA-AHP analysis may be performed in parallel. The factor
analysis weights and the MCDA-AHP weights may be applied to the first data 215.

[0089] In step 329, the system 100 can use the factor analysis weights and the
MCDA-AHP weights to determine mean adaptive weights. The system 100 can then
apply the mean adaptive weights to the pre-processed first data 215 to determine

performance scores of each of the competitors, in step 331.

[0090] The system 100 may also determine the attributes of the target
business, in step 333. For example, the target business’ attributes may be based on

the answers to the introductory questions received in step 311.

[0091] In step 335, the system 100 can apply heuristic rules to the target
business’ attributes to ensure the selected benchmark competitor has attributes similar
to the target business. The competitor with the highest performance score with
attributes similar to the target business may be identified as the benchmark competitor

(step 337).

[0092] In some embodiments, the system 100 can determine one or more
benchmark competitor domain scores. The benchmark competitor domain scores may
represent the benchmark competitor’s performance in one or more domains. Once the
benchmark competitor is identified, the system 100 can acquire data specific to the
benchmark competitor, in step 339. The system 100 can process the acquired data to

determine one or more benchmark competitor domain scores, in step 341.

[0093] Once the system 100 has determined the scores (e.g., initial
performance score of the target business, target business domain scores, benchmark
performance score of the benchmark competitor, and benchmark competitor domain
scores), the system 100 can provide a graphical representation of the results to the
user via the website 201. The graphical representation may be in the form of a spider

graph, comparative bar graph, or other suitable graphical representation. The
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graphical representation may allow the user (e.g., a business leader at the target
business) to view and understand their business’ performance and be able to compare

the performance of the target business against the benchmark competitor.
Exemplary Process for Identifying a Benchmark Competitor

[0094] FIG. 6 illustrates a detailed flowchart of an exemplary sub-process 600
for determining a performance score of one or more competitors, according to
embodiments of this disclosure. Although the process 600 is illustrated as including
the described elements, it is understood that different order of elements, additional
elements, or fewer elements may be included without departing from the scope of the

disclosure.

[0095] In some embodiments, the system 100 may not have direct access to
information from one or more competitors to determine the performance scores of the
competitors. In such instances, the system 100 may acquire the information. In step
401, the system 100 can acquire data (e.g., first data 215) about one or more
competitors in the same industry as the target business from third party sources. The
industry may be determined based on answers to the introductory questions, provided
by the user in step 311. In some embodiments, the first data 215 may be acquired
from third party companies that monitor and aggregate information, web scraping,
and other data source channels. The first data 215 may be collected, maintained, and

stored in the second database 207.

[0096] The first data 215 may include information specific to the one or more
competitors. Information may include, but is not limited to, size (e.g., number of
employees), revenue, business volume, demography, and the like. In some
embodiments, the first data 215 may also include multiple performance-related
variables of the competitor, where a performance-related variable may refer to an
operational area or measurable output of the competitor’s business that may impact
the overall performance of the competitor’s business. In some embodiments, the
variables of the first data 215 may depend on available data metrics. In some
embodiments, the variables may be based on the information provided by the user
during the target business assessment process. In some embodiments, the system 100

can search the second database 207 for information regarding competitors in the same
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industry as the target business before requesting and collecting the first data 215 from

external sources (e.g., third party sources).

[0097] In step 403, the system 100 can pre-process (e.g., reformat and clean)
the first data 215. In some instances, the first data 215 may not be standardized and
may include gaps in the data and/or outliers that can impact the accuracy of
processing the first data 215. Embodiments of the disclosure include the system 100
pre-processing the first data 215 to manage outliners, handle missing data, and
standardize the first data 215 to be on the same scale (e.g., 1-100, 1-10, etc.), fix
structural errors, or a combination thereof. Structural errors may include, but are not
limited to, skipped delimiter, duplicate delimiter in a given row, absence of
uniqueness in the primary row ID, typos, mislabeled data, same attributes with
different name (e.g., “America” and “america” may be handled differently without
pre-processing), mixed types (e.g., mixed numerals and strings). In some examples,
the first data 215 may be quantitative data. The system 100 can pre-process the
quantitative data to standardize each of the variables by the one or more competitors.
In some examples, the first data 215 may be qualitative data. In such examples, NLP

may be used to quantify and standardize the first data 215.

[0098] An exemplary competitor performance data 700 that has been pre-
processed in step 403 is shown in FIG. 7. In the example shown in the figure, the
target business may be a university. The system 100 may collect data for a number of
competitors 710. The data may include general information 715 (e.g., name, country,
etc.) as well as data related to variables that impact the competitor-universities’
business performance 720 (e.g., teaching, research, citations, industry income,

international outlook, etc.).

[0099] Although FIG. 7 shows eleven competitors 710 and six variables 720,
embodiments of the disclosure may include any number of competitors and any
number of variables. For example, the pre-processed data may include over 100
variables 720 related to the competitors 710. In some embodiments, the performance
data can include an “overall score” that determined by the third party source. In some
embodiments, the “overall score” 720, indicated in the performance data 700 may be

different than the competitor performance score determined by the system 100.
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[0100] Referring back to FIG. 6, once the system 100 pre-processes the first
data 215, the system 100 may analyze the data, in step 405. Step 405 may be used to
identify the most salient variables that impact the performance scores of the
competitors. Identifying the most salient variables may allow the system 100 to
reduce noise introduced by unimportant variables, resulting in more accurately

interpreted data.

[0101] The data analysis (in step 405) may include performing a factor analysis
process 800 and performing a MCDA-AHP analysis process (steps 419-421). In
some embodiments the factor analysis and the MCDA-AHP analysis may be
performed in parallel. The factor analysis process 800 may include steps 407-417 and
is discussed in more detail below. The factor analysis process 800 may include
computing a correlation matrix (step 407), determining correlation coefficients (step
409), identifying extraction factors (step 411), determining relevant factors (step 413),
maximizing variance shared between factors to minimize loading on each factor (step
415), and determining one or more factor analysis weights (step 417). Determining

correlation coefficients will be discussed in more detail below.

[0102] For the factor analysis process 800, the extraction factors identified in
step 411 can be determined by determining the eigenvalues of the factors, creating a
screen plot, and the like. In step 413, the relevant factors determined can be based on
the eigenvalues. For example, eigenvalues of greater than or equal to a correlation
threshold may be considered relevant. In step 415, the maximization of variance can

be performed using a factor rotation (e.g., a varimax rotation).

[0103] The MCDA-AHP analysis process may include applying a pairwise
preference comparison between different variables (step 419) and normalizing the
pairwise preference comparison to determine MCDA-AHP analysis weights (step
421). The pairwise preference comparison in step 419 may include performing a
comparison between the variables. In step 421, the MCDA-ADP analysis weights can
be determined with respect to each variable 720 in the first data 215. The MCDA-
ADP analysis weights may be indicative of the relative impact that each variable 720

has on the performance scores of the competitors.

[0104] The performance scores of the competitors may be determined using

adaptive weights. In step 423, the system 100 may determine adaptive weights based
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on the factor analysis weights and the MCDA-AHP analysis weights. In step 425, the
system 100 may apply the adaptive weights to the pre-processed first data 215 to

determine the performance scores of the competitors.

[0105] FIG. 8 illustrates a flowchart of an exemplary factor analysis process
800, according to embodiments of this disclosure. Although the process 800 is
illustrated as including the described elements, it is understood that different order of
elements, additional elements, or fewer elements may be included without departing

from the scope of the disclosure.

[0106] The factor analysis process 800 may be performed to filter out
irrelevant variables and reduce noise introduced by irrelevant variables. For example,
a clean competitor performance data 700 can include a large number of variables 720.
In some examples, the number of variables 720 may be large (e.g., exceed fifty or one
hundred). Some of the variables 720 in the competitor performance data 700 may be
more relevant than others to the performance score of a competitor. To reduce noise
introduced by irrelevant variables, the system 100 can perform a factor analysis
process 800 to identify relevant variables 720 and assign relative factor analysis
weights to the variables 720. For example, variables 720 with a greater impact on the
performance score of a competitor can be associated with a higher factor analysis

weight.

[0107] In step 801, the system 100 can determine a correlation matrix based
on the variables 720 included in the cleaned first data 215. The correlation matrix
may be indicative of the variance between the variables 720. For example, based on
the data provided in Table 1 (below), the correlation matrix can compare the teaching,
research, citations, industry income, and international outlook variables 720 for the
universities. The correlation matrix may be used to determine which variables 720
are related. For example, a correlation coefficient of 1 may indicate that the variables
720 are highly correlated. A correlation coefficient of 0 may indicate that the
variables 720 are not highly correlated. The system 100 can determine the relevant
variables 720 by setting a factor threshold for the correlation coefficient. Variables
720 with a correlation coefficient greater than or equal to the factor threshold may be
used in the factor analysis process 800. In some examples, the factor threshold may

be between 0.25-0.5. In some embodiments, the Bartlett Test of Sphericity and the
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Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy may be used to test the

accuracy of the correlation matrix.

[0108] In step 802, the system 100 may identify factors underlying the
variables 720. In some embodiments, the factors can be a numerical representation of
the relationship between the variables 720. Estimates of the factors may be obtained
using, for example, eigenvalues, a scree plot, and the like. Table 1 shows an example
of five eigenvalues determined from five variables 720 (teaching, research, citations,
industry income, and international outlook) for the respective competitor performance
data 700 (shown in FIG. 7). A higher eigenvalue indicates that the factor is more
predictive of the relationship between the variables 720. Factors with an eigenvalue
above a pre-determined correlation threshold may be selected and used in subsequent
steps of the factor analysis process 800. In some examples, the correlation threshold
may be greater than or equal to one, greater than or equal to 1.0-0.75, etc. In the
example shown in Table 1, the pre-determined correlation threshold can be greater
than or equal to 0.9. Factors 1 and 2 are above the predetermined correlation

threshold and are used in the next step 803 of the factor analysis process 800.

Factor Eigenvalue
1 3.09214
2 0.985964
3 0.555588
4 0.371948
5 0.077287
Table 1
[0109] In step 803, the system 100 may perform a factor rotation on the

identified factors. The factor rotation can enable the system 100 to be more readily
and meaningfully interpret the factors. For example, the system can apply a Varimax
rotation to the factors. The Varimax rotation may apply orthogonal rotations, which
results in maximizing the square of the variances. The rotation can minimize the
number of variables 720 that have high loadings on a factor, thereby enhancing the
interpretability of the factors. In some examples, the system 100 can interpret a factor
by examining the largest values linking the factor to the measured variables 720 in the

rotated factors.

Variables Factor 1 Factor 2
Teaching 0.804104 0.377571
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Research 0.879805 0.488158
Citations 0.264200 0.803559
Industry Income 0.522393 0.072550
International Outlook 0.194364 0.668968
Table 2
[0110] Table 2 (above) provides the values from a factor rotation of factors 1

and 2. Factors 1 and 2 in Table 2 may correspond to factors 1 and 2 of Table 1, and
the variables 720 in Table 2 may correspond to the five variables 720 shown in FIG.
7. As seen in Table 2, factor 1 is most strongly linked with the teaching and research
variables, while factor 2 is most strongly linked with the citations variable and

somewhat linked to the international outlook variable.

[0111] The system 100 can also determine the variance of the factors. The
variance corresponds to the amount of variation between the variables 720 of each
factor. Variables 720 that are highly correlated may have a higher variance. For

example, as shown in Table 3 (below), factor 1 has a higher variance than factor 2.
The system 100 may also determine the proportional variances and the cumulative

variances of factors 1 and 2, as shown in Table 3.

Factor 1 Factor 2
Variance (SS loadings) 1.801114 1.479347
Proportional Variance 0.360223 0.295869
Cumulative Variance 0.360223 0.656092
Table 3
[0112] In step 804, the system can transform and apply the variance to the

factors to determine the factor analysis weights. The variance shown in Table 3 can
be expressed in terms of deviations from the mean. In some instances, the variance
cannot be directly applied to the variables of factor 1 and factor 2. The system 100
can apply a transformation function to the variance of each variable 720 to normalize
the values. A normalized variance value may represent a number on a scale having a
minimum value of zero. In some embodiments, the factor transformation applied to

the variances can be represented as:
1+ ; efi siF, <0
fFERY={ 4 m

k+ e Fi in another way
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[0113] The system 100 can apply representation (1) to perform the factor
transformation, where k is a variance and F;is a coefficient for a variable 720 of a

factor.

Table 4 shows the factor transformation applied to factor 1 and factor 2 in the

university example.

Variables Factor 1 flF1) Factor 2 f(F2) Weighted
Sum
Teaching 0.804104 99.98 0.377571 65.81 55.08
Research 0.879805 | 79.21 | 0.488158 | 69.37 48.63
Citations 0.264200 | 61.81 | 0.803559 | 77.75 44.80
Industry Income | 0.522393 | 70.57 | 0.072550| 53.74 40.99
International 0.194364 | 59.06 |0.668968 | 74.41 42.84

Outlook
Table 4
[0114] The system 100 can apply the factor transformation to determine a

weighted variable value for each of the relevant variables 720. Referring to Table 4,
the system 100 can determine a weighted variable value or weighted sum by taking
the sum of each factor transformation (e.g., f{F), f(F), etc.) and multiplying by the

corresponding proportional variance for each variable 720.

Variance Explained per F;

P
e = ) [(F) @

i=1

Total Variance

[0115] For example, to determine the weighted sum for the teaching variable
7720, the factor transformation for factor 1 f{F) can be multiplied by its corresponding
factor 1 proportional variance (0.36) to result in a first value. The factor
transformation for factor 2 f{F>) can be multiplied by its corresponding factor 2
proportional variance (0.29) to result in a second value. The first value can be added

to the second value to generate the following weighted sum:
Weighted Sum = 0.36 * 0.804104 + 0.29 * 0.377571 = 55.08.
The system 100 can determine the factor analysis weights based on the weighted sum.

[0116] In some embodiments, the system 100 can determine the factor
analysis weights by dividing the weighted sum of a variable 720 by the total weighted
sum of the variables 720 multiplied one hundred. Table 5 provides the factor analysis

weights determined for each of the variables 720.
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Variables Factor Analysis Weights
Teaching 24%
Research 21%
Citations 19%
Industry Income 18%
International Outlook 18%

Table 5
[0117] In some embodiments, a MCDA-AHP analysis may be performed to

determine a second set of weights (i.e., MCDA-AHP analysis weights) using MCDA
integrated with AHP. MCDA can be used to evaluate multiple interactive and, in
some cases, conflicting variables in decision making. For example, alternative
variables in decision making may include cost and quality. In some situations, the
cost may conflict with the quality. For example, a business may aim to lower costs
while maintaining high quality results, but maintaining high quality may result in
higher costs. MCDA provides a framework that can be used to partition the issue into
smaller, manageable blocks. The smaller blocks can be analyzed, and the analysis can
be integrated to provide a solution. AHP can be used to quantify the MCDA-AHP
analysis weights of the variables 720 and its impact on the performance score of a
competitor. The framework provided by MCDA and AHP provides a basis for the
MCDA-AHP analysis process.

[0118] Referring to back to FIG. 6, the MCDA-AHP analysis process includes
performing a pairwise preference comparison between the variables (in step 419) and
determining MCDA-AHP analysis weights based on the pairwise preference
comparison (in step 421). Variables can be identified in a hierarchical manner (e.g.,
ranked). Ranking the variables provides a way to filter out variables that may not
strongly impact the performance score of a competitor. As explained above, there
may be a large number of variables 720 included in the competitor performance data
700, and reducing the number of variables 720 (e.g., to the most meaningful variables

720) may enhance the accuracy of the analysis.

[0119] In some examples, the hierarchy may be determined based on answers
provided by the user during the self-assessment step (e.g., step 313). As discussed
above, the self-assessment can include questionnaire having a number of fact-
gathering questions and domain-weighing questions. While the fact-gathering
questions can be used to determine specific facts and attributes of the target business,

the domain-weighing questions can be used to determine the importance of various
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domains and variables. In this manner, the MCDA-AHP analysis weights are
customizable to a competitor. This customization allows an apples-to-apples
comparison of variables 720 considered to be of importance to the target business. In
some embodiments, ranking the variables may involve subject matter expert (SME)
opinions and/or based on responses to the fact gathering questions from the target
business assessment 310. In some examples, the initial variables in the MCDA-AHP
analysis may be the variables with a correlation coefficient above the correlation

threshold as discussed in step 802.

[0120] The system 100 can evaluate the relevant variables 720 (identified in
step 409) using a pairwise preference comparison approach. The pairwise preference
comparison approach compares values of relative importance between each pair of
variables 720 and stores this comparison in a comparison matrix. Table 6 (below)
shows an exemplary pairwise preference comparison matrix after applying a pairwise

preference comparison to the competitor performance data 700 (of FIG. 7).

Teaching | Research | Citations | Industry | International

Income Outlook
Teaching 1.000000 | 1.000000 | 1.000000 | 9.000000 4.00
Research 1.000000 | 1.000000 | 1.000000 | 9.000000 4.00
Citations 1.000000 | 1.000000 | 1.000000 | 9.000000 4.00
Industry Income | 0.111111 | 0.111111 | 0.111111 | 1.000000 0.33
International 0.250000 | 0.250000 | 0.250000 | 3.030303 1.00

Outlook
Table 6
[0121] Once the pairwise preference comparison matrix is determined, the

pairwise preference comparison can be normalized. Normalization may be performed
to scale the pairwise preference comparison matrix values to a scale of 0 to 1.
Relationship (3) can be applied to the values in the comparison matrix to produce a
normalized pairwise preference comparison matrix.

a;;i

/ ] .

Anormatizea are a i =sn forj=1,2 3
i=1%ij

Table 7 illustrates a normalized pairwise preference comparison matrix based on the

values of the comparison matrix provided in Table 6.
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Teaching | Researc | Citations | Industry | Internationa Rsum Vector
h Income | Outlook

Teaching 0.29752 0.29752 | 0.29752 0.29003 0.300075 1.48267 0.29653
1 1 1 9 6 5

Research 0.29752 0.29752 | 0.29752 0.29003 0.300075 1.48267 0.29653
1 1 1 9 6 5

Citations 0.29752 0.29752 | 0.29752 0.29003 0.300075 1.48267 0.29653
1 1 1 9 6 5

Industry 0.03305 | 0.03305 | 0.03305 | 0.03222 0.024756 0.15615 | 0.03123
Income 8 8 8 7 6 1

Internationa | 0.07438 0.07438 | 0.07438 0.09765 0.075019 0.39581 0.07916
| Outlook 0 0 0 6 6 3

Table 7

[0122] Pairwise weights for each of the variables 720 may be determined

based on the normalized pairwise preference comparison matrix. Based on the
normalized values, the system 100 can determine a priority vector. The priority
vector may correspond to the MCDA-AHP analysis weights. The priority vector can
be determined from the normalized pairwise preference comparison matrix using
relationship (4). The values of the priority vector for Table 7 is shown in the Vector

column.

FIG. 9 illustrates a graphical representation of an exemplary priority vector,
illustrating the relative magnitude of the pairwise weights of each of the factors.

14

=19
viszorizl,Z,...,n (€))
[0123] Referring back to FIG. 6, once the factor analysis weights and the

MCDA-AHP analysis weights have been determined using the factor analysis process
800 (steps 407-417) and the MCDA-AHP analysis process (steps 419-421),
respectively, the system 100 can determine the adaptive weights, in step 423. In step
425, the adaptive weights may be applied to the variables 720 for each competitor to
determine the respective performance score. In some examples, the adaptive weights
can be determined by taking the mean of the factor analysis weights and the MCDA-
AHP analysis weights.

Table 8 shows exemplary factor analysis weights, MCDA-AHP analysis weights, and
adaptive weights for variables 720 of the university example (discussed above). As
shown in the table, each adaptive weight may be equal to the average of a
corresponding factor analysis weight and a corresponding MCDA-AHP analysis

weight.
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Variables Factor Analysis MCDA-AHP Adaptive
Weights Analysis Weights
Weights
Teaching 24% 30% 0.27
Research 21% 29.50% 0.25
Citations 19% 29.50% 0.24
Industry Income 18% 3% 0.11
International 18% 8% 0.13
Outlook
Table 8
[0124] In some examples, the factor analysis weights may be considered more

important than the MCDA-AHP analysis weights, and such importance may be
reflected by using a scaling factor. For example, the factor analysis weights may be
multiplied by a first scaling factor (e.g., 1-5). In some embodiments, the MCDA-
AHP analysis weights may be also multiplied by a (second) scaling factor (e.g., 1-5).
The first scaling factor, second scaling factor, or both may be used before taking the
average. The factor analysis weights or the MCDA-AHP analysis weights may be

given more importance based on the scaling factors.

[0125] In some examples, additional analyses can be used to determine any of
the above discussed weights for the variables 720. In such examples, the average of

the weights across all the analyses may be taken.

[0126] In step 425, the performance score for each competitor can be
determined using the adaptive weights determined in step 423. The performance

score can be determined using relationship (5), for example.

n
- DisaWit X wixg + woxp+. AWy )
=== =
riwg wy + wyt.. +wy,

[0127] The system 100 may apply a weighted average X, which may be equal
to the sum of the product of the adaptive weight for a particular variable w; times the
corresponding value x; for each variable 720 divided by the sum of the weights. The

weighted average X may be used to determine the performance score of a competitor.

Table 9 shows the performance scores for competitors 710 using the competitor

performance data 700.

Teaching | Research | Citations | Industry | International | Benchmark
Income Outlook Score
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U of Oxford 90.5 99.6 98.4 65.5 96.4 4.63

Cal IT 92.1 97.2 97.9 88 82.5 4.65

U of 91.4 98.7 95.8 59.3 95 4.56

Cambridge

Stanford U 92.8 96.4 99.9 66.2 79.5 4.54

MIT 90.5 92.4 99.5 86.9 89 4.63

Princeton 90.3 96.3 98.8 58.6 81.1 4.5

Harvard 89.2 98.6 99.1 47.3 76.3 4.33

Yale 92 94.8 97.3 52.4 68.7 3.99

U of Chicago 89.1 91.4 96.7 52.7 76 4.31

Imperial 84.5 87.6 97 69.9 97.1 4.54
College
London

U of Penn 87.5 90.4 98.2 74 65 4.19

Table 9
[0128] The performance scores for the competitors 710 may be used to identify

the benchmark competitor. In some embodiments, the system 100 may select the
competitor with the highest performance score as the benchmark competitor. For
example, based on the determined performance scores shown in Table 9, California

Institute of Technology may be selected as the benchmark competitor.

[0129] Referring back to FIG. 5, in some examples, the system 100 may
determine attributes of a target business (step 333). As discussed above, the attributes
of the target business can be identified using information from the introductory
questions and/or self-assessment steps (step 311 and/or step 313). The competitors
that do not share attributes similar to the target business may be eliminated from a

selection pool.

[0130] Using the university example, attributes such as size and location of the
university may be used to narrow the selection pool. A skilled artisan will understand
that a number of other attributes may also be used. In some embodiments, the system
100 can apply heuristic rules (step 335). For example, a condition such as “all the
attributes should match” may be applied. If no data match is found, the attribute
match can be relaxed on one attribute at a time until there is a match. In some
embodiments, attributes determined as being less relevant to business performance
may be relaxed before others. For example, in some industries, the location attribute
may be determined to be less relevant to performance. In this manner, the system 100
can maximize the number of relevant attributes between the target organization and
the benchmark competitor. Narrowing the selection pool based on the target

university’s attributes may provide a stronger comparison than
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identifying the benchmark competitor based on the highest performance score. In this
manner, the identified benchmark competitor may be compared to the target business

using an apples-to-apples comparison.

[0131] In some examples, the selection pool may be determined at step 321
where data about the competitor is acquired. In such examples, the competitors
identified in a competitor performance data 700 may be representative of competitors

with similar attributes to the target business.

[0132] Embodiments of the disclosure may include presenting the identified
benchmark competitor via the website 201. FIG. 10 illustrates an exemplary UI 1000
of a website 201, according to embodiments of this disclosure. The UI 1000 may
display the initial performance score of the target business 1001 as well as the

benchmark performance score of the benchmark competitor 1003.
Exemplary Process for Determining Benchmark Competitor Domain Scores

[0133] As discussed above, the system 100 can identify a benchmark
competitor and the benchmark performance score of a benchmark competitor. The
system 100 can also determine one or more benchmark competitor domain scores for
one or more domains. As discussed above, a user (e.g., of the target business) may
answer questions so that the system can determine one or more target business
domain scores. The system may not have a similar direct line of communication with
the identified benchmark competitor. For example, the identified benchmark
competitor may not have completed a self-assessment. As a result, the system 100
may need to collect and process data regarding the identified benchmark competitor to

determine the benchmark competitor domain scores.

[0134] The domains may correspond to areas of a business that can be
correlated to the overall performance of the business. For example, the domains can
include company culture, technology, facilities, inventory, procurement, compliance,
academics, placement, and the like. In some examples, domains may be classified
based on research of industry processes provided by a SME. As discussed above,
domains may include industry domains (e.g., domains specific to a particular

industry) and common domains (e.g., domains common to more than one industry).

[0135] FIG. 11 illustrates a detailed flowchart of an exemplary sub-process

1100 for determining one or more benchmark competitor domain scores, according to
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embodiments of this disclosure. Although the process 1100 is illustrated as including
the described elements, it is understood that different order of elements, additional
elements, or fewer elements may be included without departing from the scope of the

disclosure.

[0136] In step 1101, the system 100 can acquire data (e.g., first data 215)
related to the industry of the target business and the identified benchmark competitor.
The first data 215 may be acquired from third party data sources, web scraping, etc.,
for example. The first data 215 may be collected, maintained, and stored in the
second database 207. The first data 215 may include quantitative, as well as
qualitative data, specific to competitors (including the benchmark competitor
determined in step 337) in the industry. In some examples, the first data 215 may

include reviews, complaints, ratings, data providers industry raw data, and the like.

[0137] In step 1103, the acquired first data 215 can be processed (e.g.,
classified and structured) according to keywords and positive or negative sentiments.
In step 1105, the system can use the processed first data 215 to train domain-scoring
model(s). The trained domain-scoring model(s) can be applied and used to determine

the benchmark competitor domain scores based on the first data 215, in step 1107.

[0138] FIG. 12 illustrates a more detailed flowchart of an exemplary process
1103 for processing the first data 215. Although the process 1103 is illustrated as
including the described elements, it is understood that different order of elements,
additional elements, or fewer elements may be included without departing from the

scope of the disclosure.

[0139] In step 1203, the system can acquire the data (e.g., first data 215)
related to competitors. The acquired data may be in the form of an unstructured data
file, for example. For example, the first data 215 may include a qualitative review

written about the competitor.

[0140] FIGs. 13A and 13B illustrate exemplary unstructured data files 1301
and 1303, according to embodiments of this disclosure. An unstructured data file can
include qualitative reviews written about a business (e.g., a university). The
unstructured files 1301 and 1303 may be processed, as described above with respect

to FIG. 12, and converted into a structured data file.
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[0141] Referring back to FIG. 12, in step 1205, the system 100 can tokenize the
unstructured data file by sentence. The tokenized files can be combined to form
components of a structured data file, in step 1207. The tokenized components may
include reviews. Each of the tokenized files can form components of the structured

data file.

[0142] FIG. 14 illustrates an exemplary structured data file 1401, according to
embodiments of this disclosure. In this example, the structured data 1401 can
correspond to the unstructured data file 1301. As shown in FIG. 14, a structured data
file 1401 can include one or more of tokenized components 1420 (e.g., rows of
structured data), domains 1430, extracted keywords 1440, ratings 1450, and type
1460. The tokenized components 1420 can each be classified by domains 1430 based
on keywords 1440. The tokenized components may further be associated with a type
1460 and a rating 1450. The type may refer to whether the tokenized component has
a positive or negative sentiment (e.g., positive sentiment is (1) and negative sentiment
is (0)). The rating may refer to a domain sentiment value. For example, as shown in
FIG. 14, “0” corresponds to an academic domain with a negative sentiment, “1”
corresponds to an academic domain with a positive sentiment, 2 corresponds to a
facilities domain with a negative sentiment, 3 corresponds to a facilities domain with
a negative sentiment, etc. The ratings may be used by the system to process each

tokenized component 1420 and to determine the domain scores in step 1811.

[0143] Referring back to FIG. 12, the system 100 can search the tokenized
components for specific keywords. In step 1209, the system can identify and extract
the keywords for each tokenized component by performing a keyword search. The
keywords in the structured data file can be identified and extracted. In some
embodiments, the system may access a keyword file to be used for performing the

keyword extraction based on keyword(s) provided in the keyword file.

[0144] FIG. 15 illustrates an exemplary keyword file 1570. The keyword file
1570 includes the keywords associated with each domain. As shown in the figure, the
exemplary domains for the target business can include at least academics, facilities,
and placement. As discussed above, the keywords can be used to associate a
tokenized component 1420 of the structured data file 1401 with a domain 1430. In
some embodiments, keyword files may be generated by synonym search, semantic

matches for domain names, input from SMEs, and the like. In some embodiments,
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one or more domains 1430 may be identified using one or more keywords. The
keywords file can be maintained in the second database 207 of the system, for

example.

[0145] Referring back to FIG. 12, in step 1211, each tokenized component can
be associated with one or more domains. Once the domains are identified, the system
100 can combine the tokenized components. In step 1213, the system 100 can
combine the tokenized components with the domains 1430 and sentiments to produce
a structured data file 1401. In some embodiments, sentiments (e.g., positive or
negative sentiments) can be associated with each tokenized component. For example,
a positive sentiment can correspond to a positive review. A negative sentiment can

correspond to a negative review.

[0146] Referring back to FIG. 13A, the unstructured data file 1301 may include
a positive sentiment about a university. The unstructured data file 1303 may include a
negative sentiment about the university. In some embodiments, the system 100 may
use separate positive sentiment and negative sentiment data files. The system may
indicate the type of (e.g., positive or negative) sentiment in the type column 1460 of

data structured data file1401.

[0147] The structure data file 1401 can be used to train the domain-scoring
models to determine benchmark competitor domain scores and/or to predict
sentiments (e.g., positive or negative sentiments). FIG. 16 illustrates a flowchart of an
exemplary training process 1105 for training domain-scoring models, according to
embodiments of this disclosure. In some embodiments, each domain 1430 may be
associated with its own domain-scoring model. Training a domain-scoring model can
include an iterative process that may be repeated for each new set of training data
related to the industry (e.g., a set of structured data files 1401). Although the process
1105 is illustrated as including the described elements, it is understood that different
order of elements, additional elements, or fewer elements may be included without

departing from the scope of the disclosure.

[0148] In step 1601, the system may receive structured data files 1401 that
identify the domains and sentiments for each tokenized component 1420. The
received structured data files 1401 may be used to train the domain-scoring model. In

some embodiments, the structured data file 1401 may be associated with one or more
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non-benchmark competitors. In some embodiments, the structured data files 1401
may be associated with the benchmark competitor selected in step 337. In some
embodiments, the structured data file 1401 may be associated with the target
business’ industry. In step 1603, the system can remove tokenized components 1420
that do not include a domain and/or sentiment. The remaining tokenized components

1420 may each be associated with one or more domains.

[0149] In step 1605, the tokenized components 1420 can be separated based on
domains. In step 1607, one or more domain-based structured data files can be
created. FIGs. 17A-17C illustrate exemplary domain-based structured data files
1707A, 1707B, and 1707C, according to embodiments of this disclosure. Referring to
FIG. 17A, the domain-based structured data file 1707A corresponds to a structured
data file for the placement domain. The domain-based structured data file 1707A can
include the tokenized components, keywords, types, domains, and ratings, as shown

in the figure.

[0150] Referring back to FIG. 16, each of the domain-based structure data files
may be cleaned (step 1611), pre-processed (step 1613), and vectorized (step 1615). In
some examples, the data from the domain-based structured data files can be cleaned
and self-healed to enhance the accuracy of the domain-scoring models. Data from the
vectorized domain-based structure data files can be used to generate a document term

matrix, in step 1617.

[0151] In step 1619, the system 100 may dynamically select a best fit algorithm
to train the domain-scoring models. The best fit algorithm may be selected based on
one or more factors, such as accuracy, the data point set, computational costs, and
functionality. The best fit algorithm may include, for example, logistic regression,
decision trees, random forests, naive Bayes, support vector machines, neural
networks, and the like. In step 1621, the selected best fit algorithm may create and/or

select one or more domain-scoring models.

[0152] FIG. 18 illustrates a more detailed flowchart of step 1107, where the
domain-scoring models may be applied to a benchmark competitor’s data, according
to embodiments of this disclosure. Although the process 1107 is illustrated as

including the described elements, it is understood that different order of elements,
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additional elements, or fewer elements may be included without departing from the

scope of the disclosure.

[0153] In step 1801, the system 100 can receive data (e.g., first data 215)
related to the benchmark competitor. In some embodiments, the first data 215 may be
raw or unstructured data. For example, the first data 215 may include a review,

qualitative description, and the like, written about the benchmark competitor.

[0154] FIG. 19 illustrates an exemplary unstructured data file 1901 about a
benchmark competitor, according to embodiments of this disclosure. The exemplary
unstructured data 1901 can be a qualitative description written about the benchmark

competitor.

[0155] Referring back to FIG. 18, in step 1803, the unstructured data can be
tokenized by sentences and combined into a structured data file. Each of the

tokenized data may form components of the structured data file.

[0156] FIG. 20 illustrates exemplary structured data 2001, according to
embodiments of this disclosure. Structured data 2001 can be data corresponding to
the unstructured data 1901 that has been processed. As shown in the figure, the
structured data file 2001 can include one or more of tokenized components 2020,

domains 2030, extracted keywords 2040, and ratings 2050.

[0157] Referring back to FIG. 18, in step 1805, the system 100 can identify and
extract the keywords 2040 for each tokenized component 2020. The keyword search
and extraction may be based on keywords provided in a keyword file (e.g., keyword
file 1570). In step 1807, each tokenized component can be associated with one or
more domains 2030. In step 1809, the system 100 can perform a sentiment analysis of
the data. The sentiment analysis may be comprise applying the domain-scoring
models selected in step 1621. In some embodiments, the system 100 can perform a
separate sentiment analysis for each domain. In some embodiments, the output of the
sentiment analysis can include a structured data file that includes the domains and

sentiments of each tokenized component of the structured data.

[0158] In step 1811, the system 100 can determine the benchmark competitor
domain scores. In some embodiments, the system 100 can apply relationships (6) and
(7) to the structured domain and sentiment data to determine the benchmark

competitor domain scores.
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Tsi =2 6)
n

p + (TSI x tp)

Domain Score = {p — (TSI * tn) @

where TSI is the sentiment index, p is the mid-point of the scale of the domain score
(e.g., 1-5, 1-1-10, 1-100, etc.), n is the total number of tokenized components, #p is the
total number of positive sentiment components, and # is the total number of negative

sentiment tokens.

[0159] Table 10 shows the domain scores determined based on the structured

data 2001. The domain scores shown in Table 10 are based on a 5 point score.

Domain Score
Academics 3.78
Facilities 1.02
Placement 5
Table 10
[0160] As discussed above, the system 100 can provide a graphical

representation of the results (e.g., initial performance score of the target business,
target business domain scores, benchmark performance score of the benchmark
competitor, and benchmark competitor domain scores) to the user via the website 201.
The graphical representation can be a spider graph, a comparative bar chart, and the
like. The graphical representation may allow the user (e.g., a business leader at the
target business) to visualize and compare their target business’ performance against

the benchmark competitor.
Exemplary Process Decomposition

[0161] In some embodiments, the system 100 may be configured to provide an
assessment of a target business by assessing the performances of individual processes
or criteria unique to the target business. In some embodiments, the assessment is
based on performance drivers, without limitation, such as cost, quality, and time
(CQT). The system 100 may also be configured to provide recommendations to a
target business by assessing criteria unique to the target business. In some
embodiments, the recommendations are based on pain-points. By assessing a target
business based on individual processes and/or criteria unique to the target business,

the system 100 can advantageously perform an assessment or provide
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recommendations more suitable for the target business using a bottom up approach,
reducing costs and need for additional assessments (e.g., for hiring SMESs, for hiring

consultants, etc.).

[0162] As discussed in more detail below, the system 100 may perform one or
more of: determining an updated performance score of a target business and/or
recommending KPIs for improving the target business. For example, the target

business may be a user’s business.
Exemplary Performance Deviation Reestablishment

[0163] FIG. 21 illustrates a flowchart of process 2100 for determining an
updated performance score of the target business, according to embodiments of this
disclosure. Although the process 2100 is illustrated as including the described
elements, it is understood that different order of elements, additional elements, or

fewer elements may be included without departing from the scope of the disclosure.

[0164] As illustrated, the process 2100 includes providing a first input (step
2102). For example, the input is a set of answers to a questionnaire answered by a
user (e.g., a leader of the target business). In response to receiving the first input, an
initial performance score of the target business is determined (step 2104). For
example, the initial performance score of the target business is determined by the

system 100, as discussed above.

[0165] The process 2100 may include providing a second input (step 2106).
The second input may be provided to the system 100. For example, the second input
is a list of processes associated with the target business, scores (e.g., experience,
efficiency, data quality, automation, etc.) associated with each of the processes, and
information (e.g., owner of the process, location of the process, priority of the
process, etc.) associated with each of the processes. In some examples, the second
input is at least in part provided by someone in the target business associated with the
process (e.g., a manager, a person whose job description is associated with the
process, a process owner, etc.). In some examples, the second input is at least in part
based on industry standards. In some embodiments, the list of processes is
hierarchical and may include up to a five-level hierarchy. It is understood that the
five-level hierarchy is merely exemplary; different numbers of levels of processes in

the hierarchy may exist without departing from the scope of the disclosure.
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[0166] In response to receiving the second input, process scores are
determined (step 2108). For example, based on the second input, the system 100
determines process scores for each of the processes in the second input. The process
scores may indicate an effectiveness of a corresponding process and may help a user
identify effective or ineffective processes to identify changes (e.g., room for growth)

at the target business.

[0167] As illustrated, the process 2100 includes providing an assessment data
(step 2110). For example, the assessment data is associated with the first input (e.g.,
from step 2102). In some embodiments, providing the assessment data includes
cleaning up (e.g., reorganizing, updating for consistency, updating for compatibility,
etc.) information associated with the first input before further processing of the
assessment data is performed. In some embodiments, the assessment data is data
associated with the system 100 (e.g., assessment 1 of FIG. 1). For example, the

assessment data may be benchmarking data.

[0168] The process 2100 includes providing a capability process data (step
2112). For example, the capability process data is associated with the second input
(e.g., from step 2106). In some embodiments, providing the capability process data
includes cleaning up (e.g., reorganizing, updating for consistency, updating for
compatibility, etc.) information associated with the second input before further
processing of the capability process data is performed. In some embodiments, the
capability process data is data associated with the system 100 (e.g., process

decomposition 2 of FIG. 1).

[0169] In response to receiving the assessment data and the capability process
data, the process 2100 may include determining a performance score deviation (step
2114). In some embodiments, an updated performance score of the target business is
determined (step 2116) based on the performance score deviation and an initial
performance score of the target business (e.g., from step 2104, using methods
described herein). The determination of the performance score deviation and the

determination of the updated performance score are described in more detail herein.

[0170] As an exemplary advantage, using the processes described herein, a
more accurate performance score of the target business (e.g., an updated performance

score of the target business) may be determined. As a result, a target business may be

-33-



WO 2021/042006 PCT/US2020/048656

more accurately assessed. For example, as illustrated with the following examples,
the updated performance score of the target business accounts for performance drivers
such as cost, quality, and time, criticality of each of the performance drivers, and
information about processes of the target business. Additionally, as illustrated with
the following examples, by adjusting the weightages of components of the
performance score of the target business based on the needs of the target business or
industry, the system 100 may be advantageously used across different industries to
provide more accurate assessments of different target businesses using the same

system.

[0171] FIG. 22 illustrates a flowchart of process 2200 for determining an
updated performance score of the target business, according to embodiments of this
disclosure. Although the process 2200 is illustrated as including the described
elements, it is understood that different order of elements, additional elements, or

fewer elements may be included without departing from the scope of the disclosure.

[0172] As illustrated, the process 2200 includes providing an assessment data
(step 2202). For example, the assessment data 2300 is the data described with respect
to step 2110.

[0173] FIG. 23 illustrates an exemplary assessment data 2300, according to
embodiments of this disclosure. In some embodiments, the assessment data 2300
includes information relating to an input (e.g., response to assessments or questions
provided to a leader of the target business, first input from step 2102) to the system
100. In some embodiments, information in the assessment data 2300 is used to
determine an initial performance score of the target business (e.g., step 2104). In
some embodiments, when determining an updated performance score of the target
business, the assessment data 2300 may have already been saved when an initial
performance score of the target business was determined, so a user does not need to
answer the questions again. In some embodiments, new or additional information for

the assessment data 2300 is provided.

[0174] The assessment data 2300 may include domains 2302, question
identifiers 2304, questions 2306, responses 2308, and descriptions 2310. The
domains 2302 on each row is a domain corresponding to a question on the row. For

example, the target business is a health science business, and the domains 2302
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include procurement, inventory, and compliance. It is understood that the illustrated
domains are exemplary. Different numbers of domains or different domains may

exist without departing from the scope of the disclosure.

[0175] Each of the question identifiers 2304 may be a code (e.g., a number)
corresponding to a particular question 2306. The question identifiers 2304 may be
determined automatically or defined by a user or an administrator. The question
identifiers 2304 may advantageously allow questions to be accessed or recognized
(e.g., by the system 100) more efficiently (e.g., compared to identification using the
text of a question). The questions 2306 may be questions provided to a leader of the
target business for assessing the target business (e.g., to determine an initial

performance score of the target business).

[0176] The responses 2308 may be responses to questions 2306. The questions
2306 may be associated with an assessment of a target business. As illustrated, the
responses are numbers quantifying (e.g., how well, to what extent, etc.) an otherwise
textual response to a question. For example, the numbers may range from O to 5,
where 0 represents the lowest quantity (e.g., poorest, non-existent) and 5 represents
the highest quantity (e.g., best). By quantifying the responses, the responses may be
used to determine an initial performance score of the target business and the target
business domain weights or performance driver weights to determine an updated
performance score of the target business (as described in more detail below), allowing
quantitative assessment of the target business. Although the responses are illustrated
as being numeric, it is understood that other types of responses may exist. For

example, the responses may be textual.

[0177] The descriptions 2310 may be descriptions provided by the user
answering the questions 2306. The descriptions 2310 may provide additional
information about the responses 2308 provided by the user. The descriptions 2310
may be used to determine an updated performance score of the target business. For
example, information related to performance drivers (e.g., cost, quality, time) may be
extracted (e.g., using NLP) to determine performance driver weights for determining

the updated performance score of the target business.

[0178] Although the assessment data 2300 is illustrated as being organized in

column and rows and including the described information, it is understood that the

-35-



WO 2021/042006 PCT/US2020/048656

illustration of the assessment data 2300 is merely exemplary. It is understood that the
assessment data 2300 may be represented in other forms, may be organized, or may
include different information in a different manner without departing from the scope

of the disclosure.

[0179] Returning back to FIG. 22, the process 2200 includes providing
capability process data (step 2204). For example, the capability process data 2400 is
the data described with respect to step 2112.

[0180] FIG. 24 illustrates an exemplary capability process data 2400,
according to embodiments of this disclosure. In some embodiments, the capability
process data 2400 includes information relating to an input (e. g., information about
processes provided by process owners, second input from step 2106 of FIG. 21) to the
system 100. In some embodiments, information in the capability process data 2400 is
used to determine process scores (e.g., step 2108 of FIG. 21). In some embodiments,
when determining an updated performance score of the target business (step 2116 of
FIG. 21), the capability process data 2400 may have already been saved when process
scores were determined, so a user does not need to provide the information (e.g.,
process-related information) again. In some embodiments, new or additional
information for the capability process data 2400 is provided (e.g., when updated

information about a process becomes available).

[0181] The capability process data 2400 may include process identifiers 2402,
process titles 2404, process scores 2406, and responses 2408. The process identifiers
2402 may be a code (e.g., numbers) corresponding to a particular process. A period
in a process identifier may indicate a level of a corresponding process. Additional
periods in the identifier indicate that the corresponding process belongs to a lower
level (e.g., as defined in step 2106 of FIG. 21, when second input is provided). For
example, the process “identify store location demography” is a level 2 process, as
indicated by the identifier “1.1,” which has one period. The process identifiers 2402
may allow the system 100 to efficiently access or review all the processes of a target
business (e.g., for determining the number of occurrences of performance drivers
(e.g., step 2208 of FIG. 22 or step 2508 of FIG. 25)). It is understood that the
illustrated format for the process identifiers is not meant to be limiting; other process

identifier formats may exist.
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[0182] The process titles 2404 may be a title of a corresponding process. The
title of the process may be provided by a user (e.g., a process owner) when an input
(e.g., second input) to the system 100 is provided (e.g., step 2106 of FIG. 21). The
title of the process may also be automatically determined (e.g., to align with industry
standards, to form a more efficient process structure, etc.). As illustrated, the process
titles 2404 are separated by levels, and a corresponding title for a corresponding level
is shown. For example, for process 1.1.1 under “Facilities Management,” the level 1
title for the corresponding process is “Facilities Management,” the level 2 title for the
corresponding process is “Identity Store Location,” and the level 3 title for the
corresponding process is “Demographic Impacts of Pandemic.” While this example
illustrates five process levels and five corresponding process titles, it is understood the
number of process levels and the categorization of process titles are not meant to be
limiting.

[0183] The process scores 2406 may be a score indicative of a performance of
a process. For example, the process scores 2406 are determined at step 2108 of FIG.
21. Asillustrated, the process “Facilities Management” has a process score 2406 of
3.4, and the process “M&A Due Diligence Planning” has a process score 2406 of
3.65. The process scores 2406 may be determined by responses 2408 corresponding
to a respective process, which may be provided by a user (e.g., a process owner) to the
system 100 (e.g., at step 2106 of FIG. 21). For example, the process score 2406 for
“Facilities Management” may be determined based on the responses 2408 for the
process scores 2406 of the lower level “Facilities Management” processes. Although
higher level processes are illustrated as having process scores 2406, it is understood

that lower level processes may also be scored.

[0184] Although the capability process data 2400 is illustrated as being
organized in column and rows and including the described information, it is
understood that the illustration of the capability process data 2400 is merely
exemplary. It is understood that the capability process data 2400 may be represented
in other forms, may be organized in a different manner, and/or may include different

information without departing from the scope of the disclosure.

[0185] Returning to FIG. 22, the process 2200 may include, for each domain,

determining the occurrences of performance drivers in the assessment data (step
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2206). In some embodiments, the step 2206 also includes identifying domains of the

target business in the assessment data.

[0186] Each time an occurrence of a performance driver is found for a
respective domain, a value corresponding to the number of occurrences of the
performance driver and the respective domain may be incremented by one (e.g., the
number of occurrences of cost for the inventory domain increments by one). In some
examples, if a number of occurrence of a performance driver is greater than one, the
number of occurrence of the performance driver is set to one, instead of the actual
number of occurrence of the performance driver. At the completion of step 2206, the
total number of occurrences of each performance driver for each domain may be
stored and used to determine an aggregate performance driver weight for each domain
associated with the assessment data 2300. This step may also include determining
domains of the data in the assessment data 2300. In the health science business
example, the system 100 determines whether a respective portion of assessment data
(e.g., an entry in the assessment data 2300) is associated with at least one of the
procurement, inventory, and compliance domains. In some embodiments, using NLP,
domains of the assessment data 2300 are determined. For example, an Al NLP
library, such as WordNet, BeautifulSoup, and Spacy, are used (e.g., a synonym
search) to determine the associated domain. In some embodiments, the domains in
the assessment data 2300 have been identified previously (e.g., when an initial

performance score of the target business is determined).

[0187] The performance drivers may include, without limitation, cost, quality,
and time. In some embodiments, using NLP, the occurrences of the performance
drivers are determined from the assessment data 2300. For example, an Al NLP
library, such as WordNet, BeautifulSoup, and Spacy, are used (e.g., a synonym
search) to determine the occurrences of the performance drivers in the assessment
data 2300. As another example, an online database (e.g., including terms related to
the performance drivers) is used to determine the occurrences of the performance

drivers in the assessment data 2300.

[0188] In examples where the performance drivers include cost, quality, and
time, for each domain (e.g., procurement, inventory, compliance), the occurrences of
cost, quality, and time in assessment data may be associated with the system 100 (e.g.,

assessment 1 of FIG. 1) and are determined using NLP. For example, the data may be
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responses provided by a leader to questions, a cleaned-up version of the responses,
etc. The number of occurrences of the performance drivers in the assessment data
2300 may be used to determine weights of performance drivers associated with the

assessment data 2300, as described in more detail in subsequent steps.

[0189] For example, an assessment of a target business includes a question
“how well does your organization procure the most cost-effective drugs in the right
quantities?” The response to the question is “the organization has initiated integration
of technology drive procurement list maintenance in order to ensure continuous
access to products.” In this example, the response to the question includes terms
related to cost and time (e.g., based on the NLP). The occurrence of cost would be
one, the occurrence of time would be one, and the occurrence of quality would be
zero. The number of occurrences of the cost and time in this example may be used to
determine weights of performance drivers, as described in more detail in subsequent

steps.

[0190] As another example, an assessment of a target business includes a
question “how well does your organization select reliable suppliers of high-quality
products at right cost?” The response to the question is “reliable suppliers of high-
quality products are pre-selected on the basis of strategic guidelines and additional
active quality assurance programs involving both surveillance and testing across the
drugs spectrum.” In this example, the response to the question includes terms related
to cost, quality, and time (e.g., based on the NLP). The occurrence of cost would be
one, the occurrence of quality would be one, and the occurrence of time would be one.
The number of occurrences of the cost, quality, and time in this example may be used
to determine weights of performance drivers, as described in more detail in

subsequent steps.

[0191] As exemplary advantages, using NLP to determine a domain (e.g.,
inventory, procurement, and compliance) allows the assessment data items to be more
accurately categorized by domains. In some embodiments, using NLP to determine
the occurrences of performance drivers (e.g., cost, quality, and time) allows
information related to performance drivers to be more accurately extracted, and a
more accurate updated performance score of the target business may be determined.
For example, a user may not necessarily provide an input to create the assessment

data 2300 with the domains in mind (e.g., the user may not be mindful about
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providing domain-specific information). As another example, a user may not
necessarily provide an input to create the assessment data 2300 with the performance
drivers in mind (e.g., the user may not be mindful about providing information about
cost, quality, and time while providing the input). Using NLP to extract information
about the performance drivers allows a user to more accurately provide the input (e.g.,
in an unbiased manner, without being influenced by domain categorization or
performance drivers, etc.) because the user does not need to expressively input

information about the domains or performance drivers.

[0192] The process 2200 of FIG. 22 may include, for each domain and each
process, determining the occurrences of performance drivers in the capability process
data (step 2208). In some embodiments, the step 2208 includes identifying domains
of the target business in the capability process data. This step is described in more

detail with respect to FIG. 25.

[0193] FIG. 25 illustrates a flowchart of process 2500 for determining the
occurrences of performance drivers in the capability process data, according to
embodiments of this disclosure. Although the process 2500 is illustrated as including
the described elements, it is understood that different order of elements, additional
elements, or fewer elements may be included without departing from the scope of the

disclosure.

[0194] As illustrated, the process 2500 includes providing capability process
data (step 2502). For example, the capability process data is the data described with
respect to step 2112 (FIG. 21) or step 2204 (FIG. 22). The process 2500 may include
for each process level, identifying a process (step 2504). For example, each of the
processes at each process level in the capability process data 2400 is identified. As an
example, for process level 3, the processes “Demographic Impacts of Pandemic,”
“Store Buying Pattern History,” and “Store Expense Procurement Analysis” may be
identified. Alternatively, the processes may be identified without sequentially

searching through the process levels.

[0195] For each identified process at each level (e.g., each process listed in the
capability process data 2400), the process 2500 includes determining whether the
identified process is associated with a domain (step 2506 shown in FIG. 25). In some

embodiments, the step 2506 also includes identifying domains of the target business
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in the capability process data. In the health science business example, for each
identified process at each level, the system 100 determines whether the identified
process is associated with at least one of the procurement, inventory, and compliance
domains. In some embodiments, using NLP, an associated domain for each of the
identified process is determined. For example, an Al NLP library, such as WordNet,
BeautifulSoup, and Spacy, are used (e.g., a synonym search) to determine the
associated domain. An associated domain may be determined based on the number of
occurrences of a domain for each process (e.g., the domain that occurs the most for a
particular process during a search). For example, for a process “Review Annual
Operational Compliance,” the number of occurrence of the Compliance domain is
one, and the numbers of occurrence of the inventory and procurement domains are
zero. In some embodiments, the steps of identifying whether a process is associated
with a domain are repeated for all process level until all processes in all levels have

been reviewed.

[0196] The process 2500 may include, for each domain in the identified
processes in each of the process levels, determining the number of occurrences of
performance drivers in the data (step 2508). Each time an occurrence of a
performance driver is found for a respective domain, a value corresponding to the
number of occurrences of the performance driver and the respective domain may be
incremented by one (e.g., the number of occurrences of cost for the inventory domain
increments by one). In some examples, if a number of occurrence of a performance
driver is greater than one, the number of occurrence of the performance driver is set to
one, instead of the actual number of occurrence of the performance driver. At the
completion of step 2508, the total number of occurrences of each performance driver
for each domain may be stored and used to determine an aggregate performance
driver weight for each domain associated with the assessment data. For example, the
domains include, without limitation, procurement, inventory, and compliance
domains, and the performance drivers include, without limitation, cost, quality, and
time. In some embodiments, using NLP, the occurrences of the performance drivers
are determined from the identified processes for each process level for each of the
domains (e.g., from the capability process data). For example, an AI NLP library,
such as WordNet, BeautifulSoup, and Spacy are used (e.g., a synonym search) to

determine the occurrences of the performance drivers from the identified processes
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for each process level for each of the domains (e.g., from the capability process data

associated with the system 100 from, e.g., step 2112 of FIG. 21).

[0197] For example, a process of a target business includes “review legislative
changes from prior year.” In this example, the process includes terms time (e.g.,
based on the NLP). The occurrence of time would be one, the occurrences of cost and
time would be zero. The number of occurrences of the cost and time in this example
may be used to determine weights of performance drivers, as described in more detail

in subsequent steps.

[0198] As exemplary advantages, using NLP to determine a domain (e.g.,
inventory, procurement, and compliance domains) allows the capability process data
items to be more accurately categorized by domains. Using NLP to determine the
occurrences of performance drivers (e.g., cost, quality, and time) allows information
related to performance drivers to be more accurately extracted, and a more accurate
updated performance score may be determined. For example, a user may not
necessarily provide an input to create the capability process data with the domains in
mind (e.g., the user may not be mindful about providing domain-specific
information). As another example, a user may not necessarily provide an input to
create the capability process data with the performance drivers in mind (e.g., the user
may not be mindful about providing information about cost, quality, and time while
providing the input). Using NLP to extract information about the performance driver
allows a user to more accurately provide the input (e.g., in an unbiased manner,
without being influenced by domain categorization or performance drivers) because
the user does not need to expressively input information about the domains or the

performance drivers.

[0199] As another example, an online database (e.g., including terms related to
the performance drivers) is used to determine the occurrences of the performance
drivers from the identified processes for each process level for each of the domains

(e.g., from the capability process data).

[0200] In examples where the performance drivers include cost, quality, and
time, for each domain (e.g., procurement, inventory, and compliance), the occurrences
of cost, quality, and time in the capability process data may be associated with the

system 100 and are determined using NLP. The number of occurrences of the
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performance drivers in the capability process data may be used to determine particular
performance drivers associated with the capability process data, as described in more
detail in subsequent steps. In some embodiments, after the occurrences of
performance drivers in the data are determined, the determined occurrences are used

for subsequent processing (e.g., determining a performance driver weight)

[0201] Although the process 2500 is illustrated as having step 2508
(determining the occurrences of performance drivers) as following step 2506
(determining whether the identified process is associated with a domain for each
process level), it is understood that step 2508 may not necessary be performed after
all processes at all process levels have been reviewed. For example, in some
embodiments, the step 2508 may be performed while step 2506 is concurrently being
performed. That is, the step 2508 may performed for identified processes while step

2506 is being performed for processes that have not been reviewed.

[0202] FIG. 26 illustrates an exemplary classified process data 2600, according
to embodiments of this disclosure. The classified process data 2600 may include the
processes from the capability process data, and domains associated with the processes
are identified in the classified process data 2600. In some embodiments, the
exemplary processes and their corresponding domains are identified using process

2500 or step 2208 of process 2200.

[0203] The classified process data 2600 may include process titles 2602,
process scores 2604, process identifiers 2606, domain levels 2608, and domains 2610.
The process titles 2602 may correspond to process titles 2404 of the capability
process data 2400 (FIG. 24), which may be titles of the processes. In some
embodiments, the process titles may be organized according to a process level of a
particular process. The process scores 2606 may correspond to process scores 2406
of the capability process data 2400 (FIG. 24), which may be process scores indicating
the performance of the processes (e.g., as determined in step 2108 of FIG. 21).

[0204] The process identifiers 2606 may be a code (e.g., a number) identifying
a set of processes. For example, all “Risk & Compliance” processes have a process
identifier of “0,” and all “MOR” processes have a process identifier “1.” It is
understood that using a code (e.g., a number) to identify a set of processes is not

meant to be limiting.
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[0205] The domain level 2608 may be the process level of a process title (e.g.,
process title 2602) that causes the process to be identified as belonging to the
corresponding domain 2610. The domain level may be identified using NLP. For
example, the domain level of the process “Review Annual Operational Compliance”
is level three because the level three title of the process, “Review Annual Operational
Compliance,” causes the process to be identified as belonging to the compliance
domain (e.g., domain_found is three). As another example, the domain level of the
process “Perform Gap Analysis™ is level two because the level two title of the
process, “Risk & Compliance,” causes the process to be identified as belonging to the

Compliance domain (e.g., domain_found is three).

[0206] The domains 2610 may indicate a domain that a process is associated
with. As illustrated, the domains 2610 are represented using a code (e.g., a number).
However, the use of a code (e.g., a number) to represent a domain is not meant to be
limiting. For example, all “Risk & Compliance” processes are determined (e.g., using
process 2500 or step 2208 of process 2200) to be associated with domain “3” (e.g.,
compliance), and some of the “MOR” processes are determined to be associated with
domain “0,” “1,” or “2” (e.g., one of inventory and procurement). A domain of a
process may be determined based on the occurrences of a domain for the process

(e.g., determined during step 2208 of process 2200 or step 2506 of process 2500).

[0207] In some examples, the domain “0” may be associated with another
domain. The other domain may be a domain that does not belong (e.g., as determined
using process 2500 or step 2208 of process 2100) to any predetermined domain (e.g.,
does not belong to the compliance, inventory, or procurement domains), or the
corresponding process may belong to more than one domain. By identifying an
associated domain with a process, a component of an updated target business domain
score may be determined, allowing the performance of the target business in the
corresponding domain to be quantified and accounted for in the updated performance

score of the target business.

[0208] Although the classified process data 2600 is illustrated as being
organized in column and rows and including the described information, it is
understood that the illustration of the classified process data 2600 is merely

exemplary. It is understood that the classified process data 2600 may be represented
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in other forms, may be organized in a different manner, and/or may include different

information without departing from the scope of the disclosure.

[0209] Returning to FIG. 22, the process 2200 may include separating the
assessment data and the capability process data by identified domains (step 2210). In
the health science business example, the domains include inventory, procurement, and
compliance domains, and the first and capability process data are separated by these
domains. For the assessment data, the domains may be identified at step 2206. For
the capability process data, the domains may be identified at step 2208 or step 2506 of
process 2500. It is understood that “separating” does not necessarily mean separate
files are created for each data and each domain. For example, a data may be
partitioned by domain. After the assessment data and the capability process data have
been separated by domains and the occurrences of the performance driver have been
determined, performance driver weights may be determined, as described with respect

step 2212 (FIG. 22).

[0210] Although the process 2200 illustrates the step of separating the data by
domains as following steps of determining the occurrences of performance drivers in
the assessment data (e.g., step 2206) and in the capability process data (e.g., step 2208
(FIG. 22) or step 2508 in process 2500), it is understood that the step of separating the
data by domains may not necessarily be performed after the occurrences of the

performance drivers are determined.

[0211] For example, a portion of the step 2210 corresponding to the assessment
data may be performed concurrently with or before step 2206. That is, the assessment
data may be separated by domains before the occurrences of the performance drivers
are determined in the assessment data. As another example, a portion of the step 2210
corresponding to the capability process data may be performed concurrently with step
2208 or concurrently with/before step 2508 in process 2500. That is, the capability
process data may be separated by domains before the occurrences of the performance

drivers are determined in the capability process data.

[0212] As illustrated, the process 2200 includes determining performance
driver weight(s) (step 2212). In the health science example, the performance drivers

include cost, quality, and time. In this example, during this step, a weight associated
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with each of cost, quality, and time is determined for each of items in the assessment
data (e.g., questions, responses to questions, etc.) and for each of the items in the

capability process data (e.g., processes).

[0213] The performance driver weights may be based on the number of
occurrences of the performance drivers (e.g., the number of occurrences of a
performance driver for each domain (e.g., from step 2206 (FIG. 22) or from step 2508
of process 2500)). For example, a higher number of occurrences of a performance
driver may yield a higher corresponding performance driver weight, and a lower
number of occurrences of a performance driver may yield a lower corresponding
performance driver weight. The performance driver weights may be represented by
percentage weights, as described with respect to FIGs. 27 and 28. The performance
driver weights may be used to determine aggregate performance driver weights for the

respective data, as described with respect to step 2214 of process 2200.

[0214] FIG. 27 illustrates assessment performance driver data 2700 including
exemplary performance driver weights for domains associated with assessment data,
according to embodiments of this disclosure. In some embodiments, the performance
driver weights for domains associated with assessment data are determined using step
2212 of process 2200. The assessment performance driver data 2700 may include
domains 2702, questions 2704, the occurrences of the performance drivers 2706,

performance driver weights 2708, and domain scores 2710.

[0215] The domains 2702 may be identified using step 2206 after the
assessment data is provided. Although the components (e.g., questions) of the
assessment performance driver data 2700 are illustrated as being organized by
domains, it is understood that the organization is merely exemplary; the components
of the assessment performance driver data 2700 may not be organized by domain.

The questions 2704 may be questions 2306 from the assessment data 2300. The
questions 2704 may be questions given to a leader of the target business when the first
input is provided with respect to step 2102 (FIG. 21) to generate an initial

performance score of the target business.

[0216] The occurrences of the performance drivers 2706 may be total
occurrences of the performance drivers, determined from step 2206 (FIG. 22). For

example, each time an occurrence of a performance driver is identified, the number of
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occurrences of the performance driver corresponding to the particular performance
driver (e.g., cost, quality, time) and the particular domain (e. g., inventory,
procurement, compliance) is incremented until a search for performance drivers in the
assessment data has been completed. For example, for the “Procurement” domain and
the question “To what extent is data analytics use...,” the total number of occurrences
of cost is one, the total number of occurrences of quality is zero, and the total number

of occurrences of time is one.

[0217] The performance driver weights 2708 may be computed based on the
number of occurrences of the performance drivers 2706. The performance driver
weights 2708 may be represented as percentages, and the percentages may be weights
used determine an aggregate performance driver weight. For example, a performance
driver weight for a particular performance driver at a particular domain is based on
the total number of occurrences of the particular performance driver at the particular
domain. As an example, for the “Procurement” domain and the question “To what
extent is data analytics use...,” the cost weight is 40%, the quality weight is 20%, and
the time weight is 40%. In some embodiments, the performance driver weights are
determined based on a ratio between the numbers of occurrences of the performance
drivers. For example, the ratio between the numbers of occurrences of
cost:quality:time is 1:0:1. Based on the ratio, a higher weight (e.g., percentage) is
determined for cost and time, and a lower weight (e. g., percentage) is determined for
quality. As another example, if the ratio between the numbers of occurrences of
cost:quality:time is 1:1:1 or 0:0:0, the cost, quality, and time weights are equal at
33.33%. Table 11 illustrates a matrix including exemplary performance driver

weights for different occurrences of the performance drivers:

Performance Driver(s) A B C

A only 50% 25% 25%

B only 25% 50% 25%

Conly 25% 25% 50%

Aand B 40% 40% 20%

BandC 20% 40% 40%

Aand C 40% 20% 40%
AandBandC 33.33% 33.33% 33.33%
None 33.33% 33.33% 33.33%

Table 11
[0218] For example, the performance drivers A, B, and C are cost, quality, and

time respectively. As an example, for the “Compliance” domain and the question
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“Does the management of pharmac...,” the ratio of the numbers of occurrences of
cost:quality:time is 0:0:1 (e.g., a ratio of A:B:C). From the exemplary performance
driver weight matrix, a cost weight would be 25%, a quality weight would be 25%,

and a time weight would be 50%.

[0219] Although specific values of the performance driver weights
corresponding to different occurrences of the performance drivers are described, it is
understood that these values are not meant to be limiting. In some embodiments,
depending on the application, the values of the performance driver weights may be
higher or lower for the same numbers of occurrences of the performance drivers,
compared to the examples described herein. For example, in a different application, a

ratio of A:B:C = 0:0:1 may yield a weight of 20% for A, 20% for B, and 60% for C.

[0220] Computation of the performance driver weights advantageously may
lead to determining a more accurate updated performance score of the target business.
By determining the occurrences of a performance driver for each domain and
computing the performance driver weights, the importance of a performance driver
may be quantitatively factored in using the performance driver weights while
determining the updated performance score. For example, if the number of
occurrences of cost is higher for the inventory domain, a corresponding cost weight
for the inventory domain may be scaled accordingly (e.g., determined to have a higher
percentage) so that the importance of the cost performance driver is reflected in the
updated performance score of the target business, providing a more accurate

assessment of the target business’ performance in this situation.

[0221] The domain score 2710 may be representative of a target business’
performance in the respective domain, as described with respect to the system 100.
For the sake of brevity, the description of the domain score would not be provided

again here.

[0222] Although the assessment performance driver data 2700 is illustrated as
being organized in column and rows and including the described information, it is
understood that the illustration of the assessment performance driver data 2700 is
merely exemplary. Itis understood that the assessment performance driver data 2700
may be represented in other forms, may be organized in a different manner, and/or

may include different information without departing from the scope of the disclosure.
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[0223] FIG. 28 illustrates capability performance driver data 2800 including
exemplary performance driver weights for domains associated with a capability
process data, according to embodiments of this disclosure. In some embodiments, the
performance driver weights for domains associated with a capability process data are
determined using step 2212 (FIG. 22). The capability performance driver data 2800
may include process titles 2802, process scores 2804, domains 2806, occurrences of

the performance drivers 2808, and performance driver weights 2810.

[0224] The process titles 2802 may correspond to process titles 2602 of the
classified process data 2600, the process scores 2804 may correspond to process
scores 2604, and domains 2806 may correspond to domains 2610. For the sake of
brevity, elements described with respect to the classified process data 2600 that are

similar to the capability performance driver data 2800 are not provided again here.

[0225] The occurrences of the performance drivers 2808 may be the total
occurrences of the performance drivers determined from step 2208 (of process 2200)
or step 2508 (of process 2500) for each process. For example, for a particular
process, each time an occurrence of a performance driver is identified, the number of
occurrences of the performance driver corresponding to the particular performance
driver (e.g., cost, quality, time) and the particular domain (e. g., inventory,
procurement, compliance) is incremented until a search for performance drivers in the
capability process data has been completed. For example, for the “Review Legislative
Changes for Prior Year” process, a total number of occurrences of cost is zero, a total
number of occurrences of quality is zero, and a total number of occurrences of time is

one.

[0226] The performance driver weights 2810 may be computed based on the
occurrences of the performance drivers 2808. The performance driver weights 2810
may be represented as percentages, and the percentages may be weights used
determine an aggregate performance driver weight. For example, a performance
driver weight 2810 for a particular performance driver at a particular domain is based
on a total number of occurrences of the particular performance driver at the particular
domain. As an example, for the “Review Legislative Changes for Prior Year”
process, the cost weight is 25%, the quality weight is 25%, and the time weight is
50%. In some embodiments, the performance driver weights are determined based on

aratio between the numbers of occurrences of the performance drivers. For example,
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the ratio between the numbers of occurrences of cost:quality:time is 1:0:1. Based on
the ratio, higher weights (e.g., percentages) are determined for cost and time, and a
lower weight (e.g., percentage) is determined for quality. As another example, if a
ratio between the numbers of occurrences of cost:quality:time is 1:1:1 or 0:0:0, the

cost, quality, and time weights are equal at 33.33%.

[0227] Referring back to Table 11, for the “Review Legislative Changes for
Prior Year” process, a ratio of the numbers of occurrences of cost:quality:time is 0:0:1
(e.g., aratio of A:B:C). From the exemplary performance driver weight matrix of
Table 11, the cost weight would be 25%, the quality weight would be 25%, and the
time weight would be 50%.

[0228] Although specific performance driver weights corresponding to
different occurrences of the performance drivers are described, it is understood that
these values are not meant to be limiting. In some embodiments, depending on the
application, the performance driver weight values may be higher or lower for the
same numbers of occurrences of the performance drivers, compared to the examples
described herein. For example, in a different application, a ratio of A:B:C = 0:0:1

may yield a weight of 20% for A, 20% for B, and 60% for C.

[0229] Computation of the performance driver weights advantageously allows
a more accurate updated performance score to be determined. By determining
occurrences of a performance driver for each domain and computing the performance
driver weights, a performance driver’s contribution to the updated performance score
may be emphasized or a de-emphasized. For example, if the number of occurrences
of cost is higher for the inventory domain for a process, a corresponding cost weight
for the inventory domain for the process would be scaled accordingly (e.g.,
determined to have a higher percentage) to more emphasize the cost performance
driver in the updated performance score, which provides a more accurate assessment

of a business in this situation.

[0230] Although the capability performance driver data 2800 associated with
exemplary performance driver classification by domains associated with a capability
process data is illustrated as being organized in column and rows and including the
described information, it is understood that the illustration of the capability

performance driver data 2800 is merely exemplary. It is understood that the
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capability performance driver data 2800 may be represented in other forms, may be
organized in a different manner, and/or may include different information without

departing from the scope of the disclosure.

[0231] Returning to FIG. 22, the process 2200 may include determining
aggregate performance driver weights (step 2214). Based on the performance driver
weights determined from step 2212, aggregate performance driver weights may be
determined for the assessment data and the capability process data. In the health
science business example, the domains include procurement, inventory, and
compliance, and the performance drivers include cost, quality, and time. In this
example, nine aggregate performance driver weights may be determined based on the
performance driver weights from step 2212. For each of the procurement, inventory,
and compliance domains, the cost weights are summed, the quality weights are
summed, and the time weights are summed. For each domain, percentage of [sum of
cost weights/(sum of cost, quality, and time weights)], percentage of [sum of quality
weights/(sum of cost, quality, and time weights)], and percentage of [sum of time
weights/(sum of cost, quality, and time weights)] are calculated. Each percentage is
applied to a corresponding domain score (e.g., domain score 2710 in FIG. 27). For
example, the procurement domain score is 3.2. A cost percentage is multiplied to the
procurement domain score to obtain the aggregate cost weight for the procurement
domain. A quality percentage is multiplied to the procurement domain score to obtain
the aggregate quality weight for the procurement domain. A time percentage is
multiplied to the procurement domain score to obtain the aggregate time weight for

the procurement domain.

[0232] For example, the aggregate performance driver weights associated with

the assessment data may be represented as follows:

amp_proc = (1.056, 1.0739, 1.056)
amp_inv = (0.6273, 0.8205, 1.0477)
amp_comp = (1.254, 1.083, 1.444)

[0233] “amp_proc” may be a set of aggregate performance driver weights for
the procurement domain, “amp_inv” may be a set of aggregate performance driver
weights for the inventory domain, and “amp_comp” may be a set of aggregate
performance driver weights for the compliance domain. For each set of aggregate

performance driver weights, each value corresponds to a performance driver. For
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example, the first value of each set corresponds to cost, the second value of each set

corresponds to quality, and the third value of each set corresponds to time.

[0234] The aggregate performance driver weights advantageously allows a
more accurate updated performance score to be determined. The aggregate
performance driver weights reflect emphasis or a de-emphasis of a particular
performance driver based on an occurrence of the particular performance driver for a
domain. For example, if the number of occurrences of cost is higher for the inventory
domain, the aggregate cost weight would be higher and reflect an emphasis on the
cost performance driver, which would provide a more accurate assessment of a

business in this situation.

[0235] In some embodiments, before aggregate performance driver weights for
the capability process data are determined and after step 2212, an aggregate
performance driver weight for the different processes may be generated. The
performance driver weights may be combined by domains to generate an aggregate
performance driver weight for the capability process data. In the health science
business example, the domains include procurement, inventory, and compliance, and
the performance drivers include cost, quality, and time. For each set of processes
(e.g., all processes under a same process level 1 title, all “Facilities Management”
processes in FIG. 24), the cost weights are summed, the quality weights are summed,
and the time weights are summed. For each set of processes, percentage of [sum of
cost weights/(sum of cost, quality, and time weights)], percentage of [sum of quality
weights/(sum of cost, quality, and time weights)], and percentage of [sum of time
weights/(sum of cost, quality, and time weights)] are calculated. Each percentage is
applied to a corresponding process score (e.g., process score 2406 in FIG. 24). For
example, the facilities management process score is 3.4. A cost percentage is
multiplied to the facilities management process score to obtain the aggregate cost
weight for the facilities management process. A quality percentage is multiplied to
the facilities management process score to obtain the aggregate quality weight for the
facilities management process. A time percentage is multiplied to the facilities
management process score to obtain the aggregate time weight for the facilities

management process.
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[0236] For example, the aggregate performance driver weights for the

different process may be represented as follows:

(‘Compliance’, 10, 1.1324, 1.1324, 1.5124)
(‘Procurement’, 17, 1.3859, 1.2212, 1.3741)
(‘Inventory’, 22, 0.5239, 1.0478, 0.6883)
(‘Compliance’, 1, 0.8514, 0.8514, 0.8514)
(‘Inventory’, 20, 1.0491, 0.09369, 1.7503)
(‘OTHER-DOMAIN’, 1, 0.8052, 0.8052, 0.8052)
(‘OTHER-DOMAIN’, 1, 1.0428, 1.0428, 1.0428)
(‘Inventory’, 29, 0.6243, 0.6243, 0.6243)
(‘OTHER-DOMAIN’, 1, 0.6864, 0.6864, 0.6864)

[0237] For each set of aggregate performance driver weights for each process,
the third to fifth values be aggregate performance driver weights for each process or
each set of processes. Furthermore, the first value may correspond to a domain, the

second value may correspond to a process identifier (e.g., process identifiers 2606 in
FIG. 26), and each value of the third to fifth value may correspond to a performance
driver. For example, the third value of each set corresponds to cost, the fourth value

of each set corresponds to quality, and the fifth value of each set corresponds to time.

[0238] In this example, after aggregate performance driver weights for the
processes are combined by domain, nine aggregate performance driver weights may
be determined. For example, for each of the compliance, procurement, and inventory
domains and for each of the cost, quality, and time performance drivers, an average of
the aggregate performance driver weights is calculated to determine the aggregate
performance driver weights associated with the capability process data (e.g., for the
compliance domain, an average of the aggregate cost weights is calculated to
determine the aggregate cost weight associated with the capability process data; etc.).
For example, the aggregate performance driver weights associated with the capability

process data may be represented as follows:

cap_proc = (1.228, 0.79, 1.012)
cap_inv = (0.89, 0.86, 1.182)
cap_comp = (0.88, 0.95, 1.04)

[0239] “cap_proc” may be a set of aggregate performance driver weights for

the procurement domain, “cap_inv” may be a set of aggregate performance driver
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weights for the inventory domain, and “cap_comp” may be a set of aggregate
performance driver weights for the compliance domain. For each set of aggregate
performance driver weights, each value corresponds to a performance driver. For
example, the first value of each set corresponds to cost, the second value of each set

corresponds to quality, and the third value of each set corresponds to time.

[0240] The aggregate performance driver weights advantageously allows a
more accurate updated performance score to be determined. The aggregate
performance driver weights reflect emphasis or a de-emphasis of a particular
performance driver based on an occurrence of the particular performance driver for a
domain. For example, if the number of occurrence of cost is higher for the inventory
domain, the aggregate cost weight would be higher and reflect an emphasis on the
cost performance driver, which would provide a more accurate assessment of a

business in this situation.

[0241] The process 2200 may include determining a deviation between
aggregate performance driver weights associated with assessment data and a
capability process data (e.g., a gross domain performance driver deviation) (step
2216). For example, a gross domain performance driver deviation is determined. The

gross domain performance driver deviation may be represented as follows:

gross_proc = (0.172, -0.2839, -0.044)
gross_inv = (0.2627, 0.0395, 0.1343)
gross_comp = (-0.374, -0.133, -0.404)

[0242] “gross_proc” may be a set of gross domain performance driver
deviations for the procurement domain, “gross_inv” may be a set of gross domain
performance driver deviations for the inventory domain, and “gross_comp” may be a
set of gross domain performance driver deviations for the compliance domain. For
each set of gross domain performance driver deviations, each value corresponds to a
performance driver. For example, the first value of each set corresponds to cost, the
second value of each set corresponds to quality, and the third value of each set

corresponds to time.

[0243] In the above example, differences between corresponding values in
respective aggregate performance driver weights are determined to generate the gross

domain performance driver deviation values. It is understood that the computation in
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this example is not meant to be limiting, and other methods of generating the gross

domain performance driver deviation may exist.

[0244] The process 2200 may include determining a net deviation between the
assessment data and the capability process data (e.g., a net domain performance driver
deviation) (step 2218). For example, the net domain performance driver deviation is
determined. The net domain performance driver deviation may be determined by
applying a domain weight to a corresponding to gross domain performance driver
deviation. For example, a procurement domain weight is applied (e.g., multiplied) to
gross domain performance driver deviations associated with the procurement domain
(e.g., “gross_proc”), an inventory domain weight is applied (e.g., multiplied) to gross
domain performance driver deviations associated with the inventory domain (e.g.,
“gross_inv”’), and a compliance domain weight is applied (e.g., multiplied) to gross
domain performance driver deviations associated with the compliance domain (e.g.,

“gross_comp”).

[0245] As an exemplary advantage, using the domain weights, a more unbiased
updated performance score may be derived. As described herein, the domain weights
may be determined based on questions provided to a user using the system 100. The
questions may be designed to be neural and non-suggestive, such that the user would
not be able to infer a response’s effect on an updated performance score. That is, the
domain weights may be determined objectively using the questions, and the gross
domain performance driver deviations may be appropriately scaled by these
objectively-determined domain weights, which emphasis or de-emphasis deviations

based on an objective assessment of the business.

[0246] As an example, after the domain weights have been applied to the
gross domain performance driver deviations, the net domain performance driver

deviations may be represented as follows:

net_proc = (0.172, -0.2839, -0.044)
net_inv = (0.2627, 0.0395, 0.1343)
net_comp = (-0.374, -0.133, -0.404)

[0247] “net_proc” may be a set of net domain performance driver deviations
for the procurement domain, “net_inv” may be a set of net domain performance driver

deviations for the inventory domain, and “net_comp” may be a set of net domain
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performance driver deviations for the compliance domain. For each set of net domain
performance driver deviations, each value corresponds to a performance driver. For
example, the first value of each set corresponds to cost, the second value of each set

corresponds to quality, and the third value of each set corresponds to time.

[0248] The process 2200 may include determining an updated performance
score (step 2220). The step 2220 may also include determining an overall deviation.
The overall deviation may be a sum of the values of the net domain performance
driver deviations. Although the overall deviation is described as being a sum of the
values of the net domain performance driver deviations, it is understood that this
description is not meant to be limiting; other methods of determining an overall

deviation may exist. In the above example, the overall deviation is -0.204.

[0249] The updated performance score may be determined based on the overall
deviation. For example, the overall deviation indicates a difference between an initial
performance score (e.g., determined from step 2104) and an updated performance
score, which includes information about performance drivers (e.g., critical factors for
business operation) and processes and providing a more accurate assessment of a

business.

[0250] The updated performance score of the target business may be generated
by applying the overall deviation to the initial performance score. For example, the
initial performance score is added to the overall deviation to generate the updated
performance score of the target business. As an example, if the initial performance
score is 3.9 (e.g., from step 2104) and the overall deviation is -0.204, then the updated
performance score would be rounded to 3.695. In some embodiments, the updated
performance score of the target business and/or overall deviation is displayed or

represented (e.g., as a bar graph) on a UI, as described herein.
Exemplary KPI Recommendation Process

[0251] FIG. 29 illustrates a flowchart of process 2900 for measuring a
performance of the target business, according to embodiments of this disclosure.
Although the process 2900 is illustrated as including the described elements, it is
understood that different order of elements, additional elements, or fewer elements

may be included without departing from the scope of the disclosure.
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[0252] As illustrated, the process 2900 includes decomposing a process (step
2902). Decomposing a process may include breaking down a larger process of a
business into sub-processes using the system 100. In some examples, a larger process
may be broken into a five-level hierarchy of sub-progresses. It is understood that the
five-level hierarchy is merely exemplary; different numbers of levels of process
hierarchy may exist without departing from the scope of the disclosure. Decomposing
a process may also include providing processes associated with a target business (e.g.,
in the system 100). In some examples, scores (e.g., experience, efficiency, data
quality, automation) associated with each of the process and information (e.g., owner
of the process, location of the process, priority of the process) associated with each of
the process may be additionally provided. In some examples, the processes and the
information associated with the processes are at least in part provided by someone in
the company associated with the process (e.g., a manager, a person whose job
description is associated with the process). In some examples, the provided processes

are determined at least in part based on industry standards.

[0253] The step of decomposing a process may be associated with process
decomposition 2 in FIG. 1. With process decomposition 2, the processes may be
organized in a Functional Phase Matrix (FPM). For example, the FPM includes
functions of a target company and phases. The FPM functions may include
application, capital management, operations, business transformation, inventory
planning, demand planning, procurement, information technology, and sales
management. The FPM phases may include strategy and planning, monitor and

management, and execution.

[0254] The process 2900 may include processing provided data (step 2904).
The decomposed processes from step 2902 may be processed by the system 100. For
example, the decomposed processes are saved in a database of the system 100. The
decomposed processed may be used to assess a performance of a business (e.g.,
determine an updated performance score, as described with respect to FIG. 22;

identify pain-points, as described with respect to step 2906).

[0255] The process 2900 may include identifying pain-points (step 2906). For
example, a pain-point may be an inefficient process or a weakness in a product. Pain-
points may be issues, obstacles, or creators of poor performance in a process that

prevent optimal process execution and optimal results. The pain-points may be
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identified based on the process data from step 2902 and/or step 2904. For example,
using an artificial intelligence (Al) algorithm, NLP (e.g., semantic match), or machine
learning algorithm, pain-points are identified from the process data. Using an Al
algorithm, NLP (e. g., semantic match), or machine learning algorithm, pain-points
may be more accurately identified (e.g., pain-points may be less likely missed,
compared to manual identification; pain-point identification may be more objective).
As another example, the pain-points are identified based on provided information
associated with the processes (e.g., experience score, efficiency score, data quality
score, and automation score). The identified pain-points may be used to determine a

recommendation, as described in more detail with respect to process 3000.

[0256] The process 2900 may include generating a roadmap (step 2908).
Based on the identified pain-points (e.g., form step 2906), a roadmap may be
generated (e.g., in roadmap 5 of FIG. 1). The roadmap may track the identified pain-
points and include actions that may be required to eliminate the pain-points. The
roadmap may include a plan or a schedule for a business to follow in order to
eliminate the pain-points. The roadmap may be tracked over time to determine a

business’ progress of eliminating a pain-point or resolving the problem.

[0257] The process 2900 may include measuring a performance (step 2910).
For example, the performance may be measured in KPIs. The KPIs may be provided
based on a recommendation provided for a problem and/or pain-points (e.g., from
process 3000). The determination of the recommendation is described in more detail
with respect to process 3000. In some embodiments, the KPI are measured, set,

and/or tracked in the system 100.

[0258] FIG. 30 illustrates a flowchart of process 3000 for determining an
updated performance score of the target business, according to embodiments of this
disclosure. Although the process 3000 is illustrated as including the described
elements, it is understood that different order of elements, additional elements, or

fewer elements may be included without departing from the scope of the disclosure.

[0259] As illustrated, the process 3000 includes providing a problem data
(step 3002). The problem data may include information about problems that a
business may experience or problems that a business may want to resolve. The

information of the problem data may be organized by process, function, and or phase.
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Information of the problem data may be stored in the second database 207 and may be

retrieved by a database of the system 100.

[0260] In some examples, the information of the problem data is inputted to a
file to create the problem data. In some examples, the information of the problem
data is provided a Ul (e.g., a UI of the system 100) to create the problem data. For
example, the Ul may prompt a user to provide information to create the problem data
(e.g., problems, process title, function, and phase). As another example, the UI may
prompt the user to provide problems that a business is trying to solve and processes
related to the problems being solved. In some examples, the information of the
problem data is at least in part automatically generated. For example, the information
of the problem data is generated based on an assessment of a business and potential
problems identified in the assessment. As another example, some information of the
problem data is generated (e.g., by system 100) in response to problem data
information provided by a user. The problem data may include a list of problems,
which may be obstacles and poor performing aspects of a target business discovered

while assessing processes of the target business.

[00261] FIG. 31 illustrates exemplary problem data 3100, according to
embodiments of this disclosure. As illustrated, the problem data 3100 includes
problems 3102, process titles 3104, functions 3106, and phase 3108. As discussed
with respect to step 3002, the information associated with the problem data 3100 may

be provided by a user and/or generated automatically.

[0262] The problems 3102 may be problems that a business may experience
and would like to resolve. The process titles 3104 may be processes corresponding to
the problems 3102. For example, the problem “Purchase of bad quality raw
materials” may correspond to the process “Procurement Quality Management.” In
some examples, the corresponding process is provided by a user (e.g., a process
owner) to the system 100. In some examples, the corresponding process is
determined by the system 100 based on the problems 3102. For example, Al or NLP
(e.g., semantic match) is used to determine a process corresponding to a problem.
Although the process titles 3104 are illustrated as being textual, it is understood that

the process titles may be represented in other forms, such as numbers or codes.
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[0263] The functions 3106 may be function areas corresponding to the
processes 3104. The functions may be FPM functions described with respect to
process decomposition 2. For example, the process “Procurement Quality
Management” may correspond to the function area “Inventory Planning.” In some
examples, the corresponding function is provided by a user (e.g., a process owner) to
the system 100. In some examples, the corresponding function is determined by the
system 100 based on the process 3102. For example, a function is determined to
correspond to a process based on information about the business’ processes (e.g.,
stored in the system 100). As another example, an Al or machine learning algorithm
is used to determine a function corresponding to a process. Although the functions
3106 are illustrated as being textual, it is understood that the functions may be

represented in other forms, such as numbers or codes.

[0264] The phases 3108 may be phases (e.g., a point in progress of a
corresponding process) corresponding to the processes 3104. The phases may be
FPM phases described with respect to process decomposition 2. For example, the
process “Procurement Quality Management” may correspond to the phase “Strategy
and Planning.” That is, the problem process ‘“Procurement Quality Management” is
indicated to be in the “Strategy and Planning” phase. In some examples, the
corresponding phase is provided by a user (e.g., a process owner) to the system 100.
In some examples, the corresponding phase is determined by the system 100 based on
the process 3102. For example, a phase is determined to correspond to a process
based on information (e.g., a schedule of the processes) about the business’ processes
(e.g., stored in the system 100). As another example, an Al or machine learning
algorithm is used to determine a phase corresponding to a process. Although the
phases 3108 are illustrated as being textual, it is understood that the phases may be

represented in other forms, such as numbers or codes.

[0265] Although the problem data 3100 is illustrated as being organized in
column and rows and including the described information, it is understood that the
illustration of the spreadsheet 3100 is merely exemplary. Itis understood that the
spreadsheet 3100 may be represented in other forms, may be organized in a different
manner, and/or may include different information without departing from the scope of

the disclosure.
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[0266] Returning to FIG. 30, the process 3000 includes providing a pain-point
and solution data (step 3004). The pain-point and solution data may include
information about pain-points a business may experience and solutions that may help
the business alleviate these pain-points. For example, the information is organized by
pain-points, function, root cause, and solutions. For example, for a health science
business, the information may include the business’ supply chain issues, their
associated functional areas, root causes, and solutions. In some embodiments, the
pain-points are determined based on processes of a business (e.g., identified at step
2906). In some embodiments, the pain-points are provided by a user (e.g., a manager
of a product) to the system 100. For example, a pain-point may be an inefficient

process or a weakness in a product.

[0267] The pain-point and solution data may be stored in a database and may
be configured to be updated. For example, the pain-point and solution data includes
knowledge and inputs from SME and the knowledge and inputs are updated over
time, as more information is being provided to the pain-point and solution data.

Based on the SME’s expertise, he or she may provide pain-points that may be relevant
to a business and solutions that would help a business alleviate these pain-points. The
pain-points and possible solutions may be advantageously consolidated in the pain-
points and solutions data. As described in more detail herein, the pain-point and
solution data may be updated based on an effectiveness of a proposed pain-point or

solution KPI to a problem.

[0268] The SME’s knowledge and input may be processed by Al or machine
learning algorithms to advantageously increase the value of the knowledge and the
input. For example, Al or machine learning algorithms may expand the applicability
of the knowledge and input from the SME. As an example, an input from a SME is
indicated to be applicable to a first industry or a first process. Using Al or machine
learning algorithm, the input may be determined to be applicable to a second industry
or a second process, and the pain-point and solution data may be updated accordingly
to expand the knowledge and input’s applicability beyond the initial scope of first

industry or first process, increasing the value of the provided knowledge.

[0269] As another example, using Al or machine learning algorithms, a second
input from a same SME or a different SME may affect existing information in the

pain-point and solution data. For example, a SME provides a second input to the
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pain-point and solution data, and using Al or machine learning algorithms, it is
determined that a first input should be updated (e.g., for improved accuracy, for
improved efficiency, to provide additional information) in response to receiving the
second input. In accordance with the determination that the first input should be
updated, information associated with the first input is updated based on the second

information.

[0270] As an exemplary advantage, using the pain-point and solution data to
resolve problems for a business reduces costs for the business and provides a business
with an up-to-date set of recommendations to a problem. For example, instead of
hiring a consultant to resolve a business’ problems, the system 100 and/or the process
3000 allows a business to take advantage of the knowledge and inputs from many
experts, and because the knowledge and inputs of these experts may be shared
between multiple users, a cost associated with access to this information would be
reduced accordingly. Additionally, the pain-point and solution data may be
configured to be updated in real-time (e.g., to include the latest, most applicable, and
most accurate information), meaning a business seeking a recommendation would

receive the latest and best recommendation from the system 100.

[0271] FIG. 32 illustrates an exemplary pain-point and solution data 3200,
according to embodiments of this disclosure. As illustrated, the pain-point and
solution data 3200 includes pain-points 3202, functions 3204, root causes 3206, and
solutions 3208. As described with respect to step 3004, the information associated
with the pain-point and solution data 3200 may be based on input provided by a SME,
updated using Al or machine learning algorithms, and/or updated based on
effectiveness of a recommendation. In some embodiments, the pain-points are
determined based on processes of a business (e.g., identified at step 2906). In some
embodiments, the pain-points are provided by a user (e.g., a manager of a product) to

the system 100.

[0272] The pain-points 3202 may be pain-points potentially experienced by a
business. As illustrated, a pain-point may be “Manual procurement is tedious.” The
functions 3004 may be functions associated with the pain-points. More than one
function may correspond to a pain-point. As illustrated, the pain-point “Manual
procurement is tedious” may have corresponding functions “procurement” and

“information technology.” In some examples, the functions are provided by a SME.
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In some examples, an Al or machine learning algorithm is used to determine functions
corresponding to a pain-point. In some examples, the functions corresponding to a
pain-point are determined based on information (e.g., about functions) stored in the
system 100. Although the pain-points 3202 and functions 3204 are illustrated as
being textual, it is understood that the pain-points and functions may be represented in

other forms, such as numbers or codes.

[0273] The root causes 3206 may be root causes corresponding to functions
3204. As illustrated, the pain-point “Manual procurement is tedious” and the
corresponding function “procurement” have a root cause of “Lack of clearly defined
approval hierarchy for product categories.” In some examples, the root causes are
provided by a SME. In some examples, the root causes may be provided or updated
using Al or machine learning algorithm (e.g., for improved accuracy, for improved
efficiency). In some examples, the root causes may be determined based on an
assessment of a business (e.g., using system 100). Although the root causes 3206 are
illustrated as being textual, it is understood that the root causes may be represented in

other forms, such as numbers or codes.

[0274] The solutions 3208 may be solutions corresponding to a pain-point 3202
and/or function 3206. The solutions 3208 may also be associated with the root cause
3206. For example, the solutions 3208 may be ways to eliminate the root causes
3206. As illustrated, the pain-point “Manual procurement is tedious” and the
corresponding function “procurement” have a root cause of “Lack of clearly defined
approval hierarchy for product categories and a solution of “Approval hierarchy need
to be clearly defined by product categories as well as value of the purchase order.” In
some examples, the solutions are provided by a SME. In some examples, the
solutions may be provided or updated using Al or machine learning algorithm (e.g.,
for improved accuracy, for improved efficiency). In some examples, the solutions
may be determined based on an assessment of a business (e.g., using system 100).
Although the solutions 3208 are illustrated as being textual, it is understood that the

solutions may be represented in other forms, such as numbers or codes.

[0275] Although the pain-point and solution data 3200 is illustrated as being
organized in column and rows and including the described information, it is
understood that the illustration of the pain-point and solution data 3200 is merely

exemplary. It is understood that the pain-point and solution data 3200 may be
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represented in other forms, may be organized in a different manner, and/or may

include different information without departing from the scope of the disclosure.

[0276] Returning to FIG. 30, the process 3000 may include comparing the
problem data and the pain-point and solution data (step 3006). The problem data and
the pain-point and solution data may be compared using Al algorithms or NLP. For
example, NLP’s Spacy library or semantic match is used to compare between the two
data. In some examples, semantic similarity scores is calculated based on the

comparison.

[0277] For example, if an element of the problem data is more similar to an
element of the pain-point and solution data, a semantic similar score for these
elements may be higher, and if an element of the problem data is less similar to an
element of the pain-point and solution data, a semantic similar score for these
elements may be lower. As an example, a problem of the problem data (e.g.,
problems 3102) may be highly similar to a pain-point of the pain-point and solution
data (e.g., pain-points 3202) when the elements between the data include highly
substantial similarities; the pain-point may likely be the pain-point corresponding to

the problem.

[0278] In some embodiments, all the problems of the problem data are
compared with the pain-points of the pain-point and solution data until at least a
semantic similarity score is given for a pain-point for each of the problems. For
example, the problems of the problem data are compared with the pain-points of the
pain-point and solution data until a most likely corresponding pain-point is

determined for each problem.

[0279] In some examples, a problem may not have a corresponding pain-point
or may have a corresponding pain-point with a low semantic similarity score (e.g.,
below a semantic similarity score threshold). In these instances, a user may be
notified that an acceptable pain-point match for a problem has not been found. A
SME may review the problem, provide a corresponding pain-point, and provide a
recommendation to resolve the problem. In some embodiments, the provided
corresponding pain-point and recommendation may be added to the pain-point and

solution database. When a user provides a problem data including this previously-
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unmatched problem, this problem may now be matched with this newly added pain-

point and solution.

[0280] As an exemplary advantage, by using Al algorithm or NLP to match the
problem data and the pain-point and solution data, a more suitable match between a
problem and a pain-point may be automatically and more efficiently determine. For
example, a problem does not need to be manually matched with a pain-point from a
large pain-point and solution database. Not only the manually matching process may
be tedious, it may also not lead to the most suitable match; the wealth of knowledge
and solutions from the pain-point and solution database may not be efficiently
utilized. When a more suitable pain-point is matched with a problem (e.g., using Al
algorithm or NLP), a more suitable recommendation would be given to address the

problem, compared to a pain-point that is manually matched with a problem.

[0281] The process 3000 may include identifying a matching pain-point (step
3008). A pain-point from the pain-point and solution data may be matched with a
problem of the problem data based on a semantic similarity score. For example, from
step 3006, one or more pain-points potentially matched with the problem are given
semantic similarity scores. In some examples, the pain-point with the highest
semantic similarity score is identified as the matching pain-point to the problem. In
some examples, more than one pain-points with the highest semantic similarity scores
are identified as matching pain-points to the problem (e.g., more than one
recommendation may be made for the problem). In some examples, a pain-point
above a semantic similar score threshold is identified as the matching pain-point to

the problem.

[0282] In some examples, a matching pain-point may not be identified for a
problem because the problem may not have a matching pain-point or may have a
corresponding pain-point with a low semantic similarity score (e. g., below a semantic
similarity score threshold). In these instances, a user may be notified that an
acceptable pain-point match for a problem has not been found. A SME may review
the problem, provide a corresponding pain-point, and provide a recommendation to
resolve the problem. In some embodiments, the provided corresponding pain-point
and recommendation may be added to the pain-point and solution database. When a
user provides a problem data including this previously-unmatched problem, this

problem may now be matched with this newly added pain-point and solution.
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[0283] The process 3000 may include identifying a function (step 3010). After
the problems from the problem data are matched with pain-points from the pain-point
and solution data (e.g., from step 3008), functions corresponding to the pain-points

may be identified.

[0284] For example, the function is function 3204, and each matched pain-point
may have one or more corresponding functions. As an example, as described with
respect to FIG. 32, a matched pain-point to a problem may be “Manual procurement is
tedious.” The pain-point “Manual procurement is tedious” may have corresponding
functions “procurement” and “information technology.” Accordingly, these
corresponding functions may be identified based on the pain-point. In some
examples, the functions are identified from the pain-point and solution data (e.g.,
provided by a SME, provided using an Al or machine learning algorithm, provided
using system 100), and a corresponding function may be identified from the pain-
point and solution data based on a pain-point. In some examples, an Al or machine
learning algorithm is used to identify functions corresponding to a pain-point. In
some examples, the functions corresponding to a pain-point are identified based on

information (e.g., about functions) stored in the system 100.

[0285] The process 3000 may include identifying a root cause (step 3012). For
example, after functions corresponding to the pain-points are identified (e.g., from
step 3010), root causes corresponding to the functions are identified. As another
example, the root cause are identified after the problems from the problem data are

matched with pain-points from the pain-point and solution data (e.g., from step 3008).

[0286] For example, the root cause is root cause 3206, and a root cause may
correspond to an identified function (e.g., from step 3010) or to a matched pain-point
(e.g., from step 3008). For example, as described with respect to FIG. 32, for a
matched pain-point “Manual procurement is tedious™ and/or an identified function
“procurement,” a root cause of “Lack of clearly defined approval hierarchy for
product categories” may be identified. In some examples, the root causes are
identified from the pain-point and solution data (e.g., provided by a SME, provided
using an Al or machine learning algorithm, provided using system 100), and a
corresponding root cause may be identified from the pain-point and solution data
based on an identified function or a matched pain-point. In some examples, an Al or

machine learning algorithm is used to identify a root cause corresponding to an
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identified function or a matched pain-point. In some examples, the root cause
corresponding to an identified function or a matched pain-point are identified based

on information (e.g., about functions) stored in the system 100.

[0287] The process 3000 may include identifying a solution (step 3014). For
example, after root causes are identified (e.g., from step 3012), solutions
corresponding to the root causes are identified. As another example, the solutions are
identified after the problems from the problem data are matched with pain-points from
the pain-point and solution data (e.g., from step 3008) or after functions
corresponding to the pain-points are identified (e.g., from step 3010). In some

embodiments, the identified solutions are published in the system 100.

[0288] For example, the solution is solution 3208, and a solution may
correspond to an identified root cause (e.g., from step 3012), to an identified function
(e.g., from step 3010), or to a matched pain-point (e.g., from step 3008). For
example, as described with respect to FIG. 32, for a matched pain-point “Manual
procurement is tedious,” an identified function “procurement,” and/or an identified
root cause of “Lack of clearly defined approval hierarchy for product categories,” a
solution of “Approval hierarchy need to be clearly defined by product categories as
well as value of the purchase order” is identified. In some examples, the solutions are
identified from the pain-point and solution data (e.g., provided by a SME, provided
using an Al or machine learning algorithm, provided using system 100), and a
corresponding solution may be identified from the pain-point and solution data based
on an identified root cause, function, or a matched pain-point. In some examples, an
Al or machine learning algorithm is used to identify a solution corresponding to an
identified root cause, an identified function, or a matched pain-point. In some
examples, the solution corresponding to an identified root cause, an identified
function, or a matched pain-point are identified based on information (e.g., about

functions) stored in the system 100.

[0289] The process 3000 may include creating initiatives (step 3016). In some
embodiments, the initiatives are created in the system 100 (e.g., in roadmap 5 of FIG.
1). The initiatives may be created based on the identified solutions. The initiatives
may be actions that may be required to rectify the problems from the problem data.
The initiatives may form a plan or a schedule (e.g., in the system 100) for a business

to follow in order to resolve the problems from the problem data. The initiatives may
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be tracked over time (e.g., in the system 100) to determine a business’ progress of

resolving the problem.

[0290] The process 3000 may include identifying an associated solution KPI
(step 3018). For example, an identified solution (e.g., from step 3014) may have an
associated solution KPI. Even though step 3018 is illustrated as following step 3016,
it is understood that step 3018 may be performed at a different order than illustrated.
For example, step 3018 may be performed after a solution is identified (e.g., step

3014).

[0291] The process 3000 may include in response to identifying an associated
solution KPI, recommending a solution KPI (step 3020). The solution KPI
recommendation may be provided as an input to the system 100. The solution KPI
may be used to monitor performance improvement (e.g., a progress associated with
resolution of a problem), allowing a business to advantageously track improvements

or regressions (e.g., at solving a problem) in a simple and quantitative manner.

[0292] Low performing or error-prone processes or sub-process and underlying
causes may be advantageously monitored using KPIs (e.g., solution KPI, pain-point
KPI). For example, the KPIs may provide details of metrics for an outcome-based
approach. The KPIs may associate business outcomes with necessary capabilities and

potential risk to project success rate.

[0293] In some examples, an associated solution KPI may not be identified
(e.g., there may not be a solution KPI corresponding to the solution), recommendation
of a solution KPI is forgone. In some examples, in response to not identifying an
associated solution KPI, a corresponding solution KPI recommendation may be added

(e.g., by a SME, using Al or machine learning algorithms).

[0294] FIG. 33 illustrates exemplary solution KPI 3300, according to
embodiments of this disclosure. As illustrated, the solution KPI 3300 includes
solutions 3302 and solution KPI recommendations 3304. The solutions 3302 may be
solutions identified from step 3014. A solution KPI corresponding to an identified
solution may be provided by a SME (e.g., to the system 100, to the pain-point and
solution data, to a solution KPI database). In some examples, an Al or machine

learning algorithm is used to determine a solution KPI corresponding to an identified
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solution. In some examples, a solution KPI corresponding to an identified solution is

determined based on information stored in the system 100.

[0295] For example, as illustrated, for a solution “Approval hierarchy need to
be clearly defined by product categories as well as value of the purchase order,” a
solution KPI recommendation of “Inventory Management” is identified. Some
solutions may not have a corresponding solution KPI recommendation. For example,
for a solution “Create robust IT system integration across product categories,” a
solution KPI recommendation would not be identified. In some examples, if a
solution does not have a corresponding solution KPI, a corresponding solution KPI
recommendation may be added (e.g., by a SME, using Al or machine learning
algorithms). Although the solutions 3302 and solution KPI recommendations 3304
are illustrated as being textual, it is understood that the solutions and solution KPI

recommendations may be represented in other forms, such as numbers or codes.

[0296] Although the solution KPI 3300 is illustrated as being organized in
column and rows and including the described information, it is understood that the
illustration of the solution KPI 3300 is merely exemplary. It is understood that the
solution KPI 3300 may be represented in other forms, may be organized in a different
manner, and/or may include different information without departing from the scope of

the disclosure.

[0297] Returning to FIG. 30, the process 3000 may include identifying an
associated pain-point KPI (step 3022). For example, a matched pain-point (e.g., from
step 3008) may have an associated pain-point KPI. Even though step 3022 is
illustrated as following step 3016, it is understood that step 3022 may be performed at
a different order than illustrated. For example, step 3022 may be performed after a

matching pain-point is identified (e.g., step 3008).

[0298] The process 3000 may include in response to identifying an associated
pain-point KPI, recommending a pain-point KPI (step 3020). The pain-point KPI
recommendation may be provided as an input to the system 100. The pain-point KPI
may be used to monitor performance improvement (e.g., a progress associated with
elimination of a pain-point), allowing a business to advantageously track
improvements or regressions (e.g., at eliminating a pain-point) in a simple and

quantitative manner. In some examples, an associated pain-point KPI may not be
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identified (e.g., there may not be a pain-point KPI corresponding to the pain-point),
recommendation of a pain-point KPI is forgone. In some examples, in response to not
identifying an associated pain-point KPI, a corresponding pain-point KPI
recommendation may be added (e.g., by a SME, using Al or machine learning

algorithms).

[0299] FIG. 34 illustrates exemplary pain-point KPI 3400, according to
embodiments of this disclosure. As illustrated, the pain-point KPI 3400 includes
pain-points 3402 and pain-point KPI recommendations 3404. The pain-points 3402
(e.g., matched pain-points) may be solutions identified from step 3008. A pain-point
KPI corresponding to a matched pain-point may be provided by a SME (e.g., to the
system 100, to the pain-point and solution data, to a pain-point KPI database). In
some examples, an Al or machine learning algorithm is used to determine a pain-point
KPI corresponding to a matched pain-point. In some examples, a pain-point KPI
corresponding to a matched pain-point is determined based on information stored in

the system 100.

[0300] For example, as illustrated, for a pain-point “Manual procurement
process is tedious,” a pain-point KPI recommendation of “Purchase Order Cycle
Time” is identified. In some examples, some matched pain-points may not have a
corresponding pain-point KPI recommendation (not shown). In some examples, if a
pain-point does not have a corresponding pain-point KPI, a corresponding pain-point
KPI recommendation may be added (e.g., by a SME, using Al or machine learning
algorithms). Although the solutions 3302 and solution KPI recommendations 3304
are illustrated as being textual, it is understood that the solutions and solution KPI

recommendations may be represented in other forms, such as numbers or codes.

[0301] Although the pain-point KPI 3400 is illustrated as being organized in
column and rows and including the described information, it is understood that the
illustration of the pain-point KPI 3400 is merely exemplary. It is understood that the
pain-point KPI 3400 may be represented in other forms, may be organized in a
different manner, and/or may include different information without departing from the

scope of the disclosure.

[0302] Returning to FIG. 30, the process 3000 may include summarizing a

recommendation (step 3026). For example, summarizing a recommendation includes
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saving the identified solutions (e.g., from step 3014), recommended solution KPI
(e.g., from step 3020), and/or recommended pain-point KPI (e.g., from step 3024) in
one or more files (e.g., a recommendation file, recommendation file 3500). The one
or more files may be used for further processing (e.g., for a user to review, tracking a
progress of resolving a problem, tracking a progress of eliminating a pain-point,

assessing a performance of a business) to improve performance of the business.

[0303] FIG. 35 illustrates exemplary recommendation file 3500, according to
embodiments of this disclosure. As illustrated, the recommendation file 3500
includes problems 3502, functions 3504, root causes 3506, solutions 3508, solution
KPI recommendations 3510, and pain-point KPI recommendations 3512. In some
embodiments, the recommendation file 3500 is configured to be filtered. For
example, the recommendation file 3500 is configured to show a subset of all of
recommendations in response to a user input (e.g., a user requested to see

recommendations associated with certain domains).

[0304] For example, the problems 3502 are problems 3102 (e.g., identified at
step 3002, step 3006, and/or step 3008), functions 3504 are functions 3204 (e.g.,
identified at step 3010), root causes 3506 are root causes 3206 (e. g., identified at step
3012), solutions 3508 are solutions 3208 (e.g., identified at step 3014), solution KPI
recommendations 3510 are solution KPI recommendations 3304 (e.g., identified at
step 3020), and pain-point KPI recommendations 3512 are pain-point
recommendations 3404 (e.g., identified at step 3024). The recommendation file 3500
may advantageously provide a comprehensive summary of a business’ more critical
problems, solutions to the problem, and quantitative metrics (e.g., KPIs) to monitor

and track progress of the solutions.

[0305] Although the recommendation file 3500 is illustrated as being
organized in column and rows and including the described information, it is
understood that the illustration of the recommendation 3500 is merely exemplary. It
is understood that the recommendation 3500 may be represented in other forms, may
be organized in a different manner, and/or may include different information without
departing from the scope of the disclosure. For example, the recommendation 3500

may include matched pain-points (e.g., from step 3008).

71-



WO 2021/042006 PCT/US2020/048656

[0306] Returning to FIG. 30, as another example, summarizing a
recommendation includes presenting the identified solutions (e.g., from step 3014),
recommended solution KPI (e.g., from step 3020), and/or recommended pain-point
KPI (e.g., from step 3024) on a UL. The UI may be a dashboard of the system 100.
The UI may allow the recommendation to be more effectively summarized and more
critical information from the recommendation may be identified to effectively

improve performance of a business.

[0307] FIG. 36 illustrates an exemplary UI 3600, according to embodiments of
this disclosure. The UI 3600 may be a dashboard of the system 100. As illustrated,
the UI 3600 includes pain-points 3602, functions 3604, solutions 3606, KPI
recommendations 3608, and UI object 3610. In some embodiments, the UI 3600 is
configurable. For example, a user may provide an input to the UI 3600 to sort, filter,

hide, or manipulate the information displayed on the UI.

[0308] For example, the pain-points 3602 are pain-points 3202 (e.g., identified
at step 3008), functions 3604 are functions 3204 (e.g., identified at step 3010),
solutions 3606 are solutions 3208 (e.g., identified at step 3014), and KPI
recommendations 3608 include solution KPI recommendations 3304 (e.g., identified
at step 3020) and/or pain-point recommendations 3404 (e.g., identified at step 3024).
The UI 3610 may include a representation (e.g., a visual representation, a pie chart, a
bar graph, a plot) of information associated with a recommendation. For example, as
illustrated, the UI 3610 is a pie chart summarizing numbers of solutions in the
different function areas. It is understand that the illustrated information and the
illustrated representation for UI 3610 is not meant to be limiting. The UI 3600 may
advantageously provide a pointed summary of a business’ more critical problems,
solutions to the problem, and quantitative metrics (e.g., KPIs) to monitor and track

progress of the solutions.

[0309] Although the UI 3600 is described as illustrated, it is understood that
the illustration of the UI 3600 is merely exemplary. It is understood that the UI 3600
may be presented in other forms, may be organized in a different manner, and/or may
include different information without departing from the scope of the disclosure. For
example, the UI 3600 may include problems (e. g., identified at step 3002, step 3006,
and/or step 3008) and/or root causes (e.g., identified at step 3012).
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[0310] The process 3000 may include updating the pain-point and solution data
(not shown in FIG. 30). The pain-point and solution data may be updated in
accordance with an effectiveness of a recommendation. For example, if a
recommended solution and/or KPI is determined to be effective (e.g., the
recommendation helps a business resolve a problem and/or eliminate a pain-point),
then the pain-point and solution data is updated to more likely recommend the same
recommendation for a corresponding problem (e.g., a problem and pain-point
corresponding to the effective recommendation are more likely matched). As another
example, if a recommended solution and/or KPI is determined to be not effective
(e.g., the recommendation does not help a business resolve a problem and/or eliminate
a pain-point), then the pain-point and solution data is updated to less likely
recommend the same recommendation for a corresponding problem (e.g., a problem
and pain-point corresponding to the effective recommendation are less likely

matched).

[0311] For example, the system 100 determines whether or not an effectiveness
of the solution to the problem (e.g., a quantitative indicator of an effectiveness of the
solution to the problem) is below an effectiveness threshold (e.g., a minimum
requirement of the quantitative indicator). When the effectiveness of the solution to
the problem is below the effectiveness threshold, the system 100 disassociates the
solution with the problem. When the effectiveness of the solution to the problem is
not below the effectiveness threshold, the system 100 forgoes disassociating the
solution with the problem. By updating the pain-point and solution data in
accordance with an effectiveness of a recommendation, the pain-point and solution
data may be further improved (e.g., additional improvement to SME contributions to
the pain-point and solution data over time) over time to account for effectiveness of

the recommendations.
Exemplary Design Thinking Process

[0312] In some embodiments, the system 100 may be configured to provide a
platform to enable stakeholders, (e.g., users) in the target business to perform a design
thinking process. The design thinking process can provide stakeholders with a
structure for identifying and solving complex problems to innovate within the target
business. In some embodiments, the system 100 can provide users with a platform

that enables them to address multiple problems simultaneously through the design
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thinking process. In some embodiments, the design thinking process can conclude
with an adaptive roadmap. In some embodiments, the system 100 can provide a
design thinking platform that can leverage data gathered from other processes
performed by the system, e.g., benchmarking processes, capability process, KPI

process, etc.

[0313] Embodiments of the design thinking process in accordance with this
disclosure may integrate the design thinking process with other processes disclosed
herein, including, for example, benchmarking, process decomposition, and
performance measuring. For example, the design thinking process can apply
outcomes and data determined during these other processes to aid in decision making

throughout the design thinking process.

[0314] FIG. 37 illustrates a flowchart of process 3700 for performing a design
thinking (DT) process, according to embodiments of this disclosure. Although the
process 3700 is illustrated as including the described elements, it is understood that
different order of elements, additional elements, or fewer elements may be included
without departing from the scope of the disclosure. For example, in some

embodiments, the process 3700 may be a non-linear process.

[0315] As illustrated, the process 3700 may include framing the problem (step
3701). Framing the problem may include receiving one or more problem statements
from a certain user, referred to as a DT coordinator (e.g., DT champion). The step
3701 may include refining the one or more problem statements using data gathered
during one or more of the processes described above. Additionally or alternatively,
the problem statement(s) may be refined based on one or more sub-problem
statements. The DT coordinator may be an individual responsible for completing the
DT process in collaboration with identified stakeholders to resolve the one or more

problem statements.

[0316] The process 3700 may include empathizing with stakeholders (step
3703). During step 3703, the system 100 can identify stakeholders affected by the
one or more problem statements, receive empathy data related to the identified
stakeholders, build a customer journey map for each stakeholder (e.g., as a persona),
and aggregate the customer journey maps to build an aggregated problem statement

experience map. In some embodiments, the system 100 can rely on data gathered
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during other processes to identify additional stakeholders and processes impacted by
the problem statement (e.g., in the influence mapped discussed in greater detail

below).

[0317] In step 3705, the system 100 can provide the identified stakeholders a
platform to brainstorm and collaborate to identify potential solutions to the one or
more problem statements. In some embodiments, the system 100 may enable
stakeholders located around the globe to engage in the collaborative brainstorming
process. The system 100 may save data for each brainstorming session to the second

database 207.

[0318] In some embodiments, the system may recommend one or more
potential solutions. In some embodiments, the DT coordinator can select one or more
potential solutions to be prototyped in step 3707. During step 3707, the system 100
can provide a platform for prototyping the selected solution. Each iteration of the
prototyping process can be saved as a separate, retrievable version in the second

database.

[0319] The DT process 3700 may also include building a roadmap (step 3709).
The roadmap may include one or more milestones to be completed according to a
predetermined schedule. In some embodiments, the system 100 can generate the
roadmap and set the schedule based on the information provided in the earlier steps of
the DT process 3700. In some embodiments, the roadmap may include probabilities

of the likelihood of completing each milestone based on the schedule.

[0320] FIG. 38 illustrates a flowchart of process 3701 for framing the problem.
Although the process 3701 is illustrated as including the described elements, it is
understood that different order of elements, additional elements, or fewer elements

may be included without departing from the scope of the disclosure.

[0321] As illustrated, the process 3701 may include receiving an initial
problem statement (step 3801). In some embodiments the system 100 can receive the
initial problem statement from the DT coordinator via the website 201. For example,
the DT coordinator may input their conception of the initial problem statement into a
UI provided via website 201. In some embodiments, the DT coordinator can enter
one or more initial problem statements. Each initial problem statement may be

broken down into one or more sub-problem statements. In some embodiments,
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receiving the initial problem statement may include adopting (described in more detail

below) and saving the initial problem statement to the second database 207.

[0322] In step 3803, the system 100 can extract data related to the target
business from the second data base 207. For example, the data related to the target
business may include data gathered from other processes of performed by the system,
e.g., benchmarking processes, process decomposition, KPI setting. The system 100
may access this data from the second database 207. In step 3805, the system 100 may
generate updated problem statements based on the data retrieved in step 3803. In
some embodiments, the updated problem statements can include one or more updated

sub-problem statements.

[0323] In step 3807, the updated problem statement can be saved to the second
database 207. In some embodiments, saving the updated problem statement may
include saving one or more updated sub-problem statements to the second database
207. In this way, the system 100 can create a virtual paper trail of each version of the

initial and updated problem statements.

[0324] At step 3809, the system 100 can adopt the updated problem statement.
The adopted updated problem statement may be used going forward through the
remainder of the DT process as described below. In some embodiments, the system
100 may receive an indication that a user (e.g., the DT coordinator) approves the
updated problem statement, and the system 100 can adopt the approved-updated
problem statement. In such embodiments, if the user does not approve the updated
problem statement, the system 100 may use the most-recently adopted version of the
problem statement. In some embodiments, the system 100 may automatically use the
system-updated problem statement going forward through the remainder of the DT

process without user input.

[0325] In some embodiments, the user can edit the system-updated problem
statement with a user-updated problem statement (step 3811). In such embodiments,
following receipt of the user-updated problem statement, the system 100 can repeat
steps 3803-3809, as described above. As described above, the DT process 3700 can
be a nonlinear process. In some embodiments, once the user has started other
processes of the DT process 3700 (e.g., empathizing step 3703, brainstorming step

3705, etc.) the user may update the problem statement.
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[0326] FIG. 39 illustrates an exemplary problem statement UI 3900. As
illustrated, the problem statement details 3910 may include an adopted problem
statements 3912, goal 3914, description 3916, and network of influence 3918
(described in more detail below). The problem statement 3912 may reflect the
adopted problem statement. In some embodiments, the user may provide the system
100 with the goal(s) and description(s). In some embodiments, the system may
generate the goal(s) and description(s). In some embodiments, the system may update
user-provided goal(s) and description(s). In some embodiments, the problem
statement Ul may present one or more projects related to other processes performed
by the system 100 for the target business. For example, as illustrated, the problem
statement UI 3900 presents one or more benchmarking projects 3922, capability
modeling projects, 3924, and KPIs 3926. In some embodiments, the system 100 may
automatically populate the one or more benchmarking projects 3922, capability
modeling projects 3924, and KPIs 3926, based on user inputs provided in the other
processes described above. The projects may be related to the problem statement. As
illustrated in the FIG. the one or more benchmarking projects 3922, capability
modeling projects 3924, and KPIs 3926 may include corresponding scores. The
scores may be based on benchmarking scores determined in the benchmarking and

capability modeling processes.

[0327] FIG. 40 illustrates a flowchart of process 3703 for empathizing with a
stakeholder. Although the process 3703 is illustrated as including the described
elements, it is understood that different order of elements, additional elements, or

fewer elements may be included without departing from the scope of the disclosure.

[0328] As illustrated, the process 3703 includes identifying stakeholders. In
some embodiments, the system 100 can present a user (e.g., the DT coordinator), via
website 201, an influence map template corresponding to the adopted problem
statement. The system 100 can identify stakeholders via an initial influence map
completed by the user (step 4001). The initial influence map may be saved to the
second database 207. An influence map may include a list of stakeholders of the
target business that are affected by the adopted problem statement. As referred to
herein, an impactee may be a stakeholder who is affected by the problem statement
and an impactor may refer to a stakeholder that affects the problem statement. In

some embodiments, the influence map template may allow the user to identify
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stakeholders, identify relationships between the stakeholders, identify the amount of
control a stakeholder has over the processes related to the adopted problem statement,

and identify touchpoints.

[0329] FIG. 41 illustrates an exemplary network of influence UI 4100. The
network of influence UI 4100 may include an influence map 4130 including one or
more stakeholders 4132. As illustrated, each stakeholder 4132 may be represented by
a dot. The legend 4140 may identify each type of stakeholder in the adopted problem.
For example, different colors or patterns in the dot may be indicative of different
types. The legend 4140 can include customer (not illustrated), employee, partner,
vendor, consultant, and machine types. The network of influence UI 4100 may
include a searchable list of stakeholders 4136. Multiple influence maps 4130 may be

generated for the adopted problem statement.

[0330] The location of the stakeholder 4132 on the UI 4100 may indicate the
type and the amount of control the stakeholder has over processes related to the
problem statement. The influence map 4130 may illustrate this using one or more
control circles 4138. Although three control circles 4138 are illustrated, any number
of control circles 4138 may be included without departing from the scope of this
disclosure. In some examples, a user can drag and drop an icon that represents a
stakeholder into the appropriate control circle. Stakeholders 4132 located closer to
the middle may exert more control over processes related to the adopted problem
statement than stakeholders located closer to the edges of the map 4130. In some
embodiments, the distances between the dots may represent the magnitude and the
strength of control that the impactor exerts over an Impactee. In some embodiments,
each control circle 4138 may be associated with a certain level of control defined by
the user. In some embodiments, the user can define which processes related to the

adopted problem statement the stakeholder controls.

[0331] The influence map 4130 can also indicate the relationship of
stakeholders 4132 to each other. As illustrated, arrows 4134 can indicate the
relationship of stakeholders 4132 to each other. In some embodiments, the direction
of an arrow can indicate a direction of influence. For example, an assembly line
employee stakeholder may be impacted by a decision made by a financial partner
stakeholder. In this example, an arrow 4134 may point from the financial partner

stakeholder to the assembly line employee stakeholder. In some embodiments, the
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arrows may have different weights (e.g., thicknesses and/or color) that indicate the
impact that the influence has on the stakeholder (e.g., three or more weights indicating
a high medium or low intensity of control). In some embodiments, a thicker line may

indicate a stronger impact and/or different and/or bolder shade of similar color.

[0332] In some embodiments, the influence map 4130 may also include one or
more control points where a stakeholder interacts with at least one of: another
stakeholder, a process, and a machine. In some embodiments, a user may provide a
qualitative description of one or more control points. As used herein, nodes may refer
to a point of interaction between two or more stakeholders. As used herein, modes
may refer to a channel or touchpoint a stakeholder may interface with, such as people,
process user interfaces, machines, culture, environment, ambience and hearsay.
Based on the visual and qualitative descriptions of control in the influence map 4130,
a user may be able to identify which stakeholders exert the most control and the
intensity of this control. As a result, this visualization can aid the system 100 and
users in identifying bottlenecks and inefficiencies, which in turn can enable risk

mitigation.

[0333] Referring back to process 3703 in FIG. 40, in step 4003, the system 100
can update the influence map 4130 based on personnel data in the second database
207. Personnel data may relate to the one or more stakeholders and/or processes
identified by the user in step 4001. The personnel data may correspond to data that
was gathered in other processes (e.g., benchmarking, process decomposition, and
KPIs). For example, personnel data gathered during the process decomposition may
be used to associate stakeholders with a problem statement. In this way, the system
100 may be able to identify missing stakeholders and identify missing links between
stakeholders. The updated influence map 4130 can be saved to the second database
207 as a new version, distinct from the initial influence map entered by the user in

step 4001.

[0334] In step 4005, the system can use the influence map. In some
embodiments, the system 100 may automatically use the updated influence map
generated in step 4003. In some embodiments, a user can accept the suggested
updates from system 100 before using the updated influence map. An influence map
in accordance with embodiments of this disclosure may be used to visualize and

identify causes for bottlenecks and inefficiencies in processes related to the adopted

-79-



WO 2021/042006 PCT/US2020/048656

problem statement. The adopted influence map may provide the user with a visual
representation of points and types of controls within processes that may indicate

underlying inefficiencies.

[0335] In step 4007, the system 100 can receive empathy data from the user
related to the identified stakeholders in the adopted influence map. In some
embodiments, the degree of influence exerted by one stakeholder on another (e.g.,
indicated by the arrows 4134) can inform the empathy data. In some examples, the
system 100 may present the DT coordinator with an empathy map to input empathy
data related to the identified stakeholders. In some embodiments, the stakeholders

may access a version of the empathy map to input their empathy data.

[0336] In some embodiments, videos of the identified stakeholders (e.g., videos
of interviews of the stakeholder) may be uploaded to the system 100, and video-facial
recognition algorithms and may be used to analyze facial expressions. In some
embodiments, audio processing and speech recognition algorithms may be used to
transcribe the interviews. In some embodiments, the system 100 can generate an
empathy map based on video interviews of a stakeholder. The video-analysis may
assist the DT coordinator in assessing and understanding the needs and emotions of
the stakeholders, thereby increasing the efficiency and accuracy of the empathy maps.

Using videos of interviews will be discussed in more detail later.

[0337] FIG. 42 illustrates an exemplary empathy map UI 4200. An empathy
map UI 4200 may include a notes section 4268 and empathy map regions 4252A-
4252D. The empathy map UI 4200 may also include one or more stakeholder triggers
4256, pains 4258, barriers 4260, gains 4262, hacks 4264, and delights 4266. The
system 100 can generate an empathy map for each stakeholder. In some
embodiments, the system 100 can generate separate empathy maps for different
processes and different stages of processes. In some embodiments, the system 100
can generate a single empathy map that encompasses different processes and different
stages within a process. In some embodiments, the empathy map can illustrate the
experience and interactions of a stakeholder with one or more of other stakeholders,

machines, environment, and the process itself.

[0338] The empathy notes section 4268 may include notes and/or anecdotes

associated with the stakeholder 4254. The empathy map regions may be used to
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document the experience of a stakeholder during a process associated with the
adopted problem statement. For example, as illustrated in the figure, empathy map
region 4252 A can be used to document what the stakeholder 4254 would do (e.g., the
actions and activities completed by the stakeholder 4254) during the process.
Empathy map region 4252B can be used to document what the stakeholder 4254
would see during the process; empathy map region 4252C can be used to document
what the stakeholder 4254 would say during the process; and empathy map region
4252D can be used to document what the stakeholder 4254 would think and feel
during the process. These empathy map regions may be based on interviews of the

stakeholder 4254, direct input of the stakeholder 4254 into the system, and the like.

[0339] As illustrated in the figure, the empathy map UI 4200 may include one
or more stakeholder triggers 4256, pains 4258, barriers 4260, gains 4262, hacks 4264,
and delights 4266. Stakeholder triggers 4256 may refer to functional and
motivational needs of a particular stakeholder 4254. Stakeholder pains 4258 may
refer to feelings or emotions stakeholder 4254 may experience as related to
performing a specific task. Stakeholder barriers 4260 may refer to deterrents
experienced by a stakeholder 4254 when performing certain tasks. Gains 4262 may
refer to unmet stakeholder needs. Stakeholder hacks 4264 may refer to certain
information that can circumvent stakeholder pains. Stakeholder delights 4266 may
refer to areas that provide comfort or ease to stakeholder 4254. In some examples,
triggers may include loss of users due to bad experience, pains may include slow
customer service, barriers may include budgetary issues, gains may include stitching
various systems into one integrated experience center, hacks may include manual
steps to keep customer happy, and delights may include automating experience. This
list is merely exemplary and other examples of triggers, pains, barriers, gains, hacks,

and delights may be used without departing from the scope of this disclosure.

[0340] Referring back to FIG. 40, the system 100 can generate a persona
journey map (step 4009) based on the empathy map completed during step 4007. As
used herein, a persona can refer to an archetypal user. In some embodiments, the
persona journey map or persona empathy map may be based on one or more empathy
maps generated in step 4007. A persona may represent a single stakeholder or may be
aggregated from two or more stakeholder empathy maps. The persona journey map

may include the experiences of the persona map across the lifecycle of a product or
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process with insights into functional, behavioral and emotional aspects of the persona.
The persona journey map may organize touchpoints, stakeholder interactions, and
emotional experiences of the persona in the context of the one or more processes

related to the adopted problem.

[0341] FIG. 43 is an exemplary persona journey map 4300, in accordance with
embodiments of this disclosure. As illustrated in FIG. 43, an exemplary persona
Journey map 4300 may include the feelings or emotional experiences 4370 of a
persona throughout the different stages 4378 of a process related to the adopted
problem statement. The persona journey map 4300 may also include a description of
the experiences 4372 during the different stages 4378 of a process related to the
adopted problem statement. In some embodiments, a user and/or the system 100 can
flag 4374 one or more emotional experiences. In some embodiments, the persona
journey map 4300 may include the relationship between one or more stakeholders.
For example, the relationship may be described in terms of which stakeholder exerts
influence or an impact on another stakeholder. Describing the relationship in this
manner may provide clarity to the problem statement and aid in prioritizing the

problem statement (e.g., sub-problem statements) and solutions.

[0342] FIG. 44 is an exemplary persona journey map 4400, in accordance with
embodiments of this disclosure. As illustrated in the figure, persona journey map
4400 may also include a description of the processes and/or activities the persona may
engage in during each stage 4478. For example, the persona journey map 4400 may
include a description of processes 4480, touchpoints 4482, emotional experiences
4470, a description of the experiences 4472, one or more flags 4474 of an experience,
one or more stakeholders 4476, pain-points 4484, and opportunities 4486. As
discussed above, the system 100 may automatically generate a persona journey map

from one or more empathy maps.

[0343] In step 4011, the system 100 can aggregate the persona journey maps
associated with the adopted problem into a problem statement experience map. The
problem statement experience map may represent the problem statement as it is
experienced by one or more personas throughout the stages of the one or more
processes and/or lifecycles associated with the problem statement. In some
embodiments, the persona journey map may represent one or more problem

statements as it is experienced by one or more personas throughout the stages of the
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one or more processes associated with the problem statement. In some embodiments,
the experience map may provide a visualization of how personas, stakeholders, and
machinery overlap throughout one or more processes associated with the problem
statement. In some embodiments, the system 100 can use ML to identify reoccurring
opportunities and pain-points in the experience map. In some embodiments, the
system 100 may prioritize the problem statement and/or solutions based on the ML

analysis.

[0344] FIG. 45 illustrates an exemplary problem statement experience map
4500. As illustrated in the figure, the exemplary problem statement experience map
4500 may include a visualization of the KPIs 4526 (e.g., KPIs determined during
process 3300) across the stages of one or more processes 4578. The experience map
4500 may include a list of personas 4544. In some embodiments, personas identified
during step 4009 (e.g., while generating persona empathy maps) may be organized in
the experience map 4500 based on their association with the stages of one or more
processes 4578. The exemplary experience map 4500 may further include one or
more control points 4590, as identified in the adopted influence map 4130 (step 4005
in process 3703). The exemplary problem statement map 4500 may also include one
or more persona triggers 4256, pains 4258, barriers 4260, gains 4262, hacks 4264, and
delights 4266 associated with each stage of the one or more processes 4578. In some
embodiments, the experience map can include the persona journey map and include
the actual experience (as is) of the one or more personas as well as the experience the

persona would like to have (to be).

[0345] FIG. 46 is illustrates an experience map UI 4600. Although shown as
three separate views, the experience map UI 4600 may be presented as a single
continuous webpage, e.g., via website 201. In some embodiments, the three views
may be selected separately by a user for viewing. As illustrated in the figure,
experience map UI 4600 may include a list of KPIs 4526 (e.g., KPIs determined
during process 3300) across the stages of one or more processes 4578. The
experience map Ul 4600 may include a list of personas 4644. In some embodiments,
personas identified during step 4009 (e.g., while generating persona empathy maps)
may be organized in the experience map UI 4600 based on their association with the
stages of one or more processes 4678. The exemplary experience map UI 4600 may

further include one or more control points 4690, as identified in the adopted influence
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map 4130 (step 4005 in process 3703). The exemplary experience map UI 4600 may
also include one or more persona triggers 4656, pains 4658, barriers 4660, gains 4662,
hacks 4664, delights 4666, and opportunities 4686 associated with each stage of the
one or more processes 4678. In some embodiments the experience map UI 4600 may
include the feelings or emotional experiences 4670 of a persona 4644 throughout the
lifecycle of the process 4678. In some embodiments, the experience map UI 4600
may include a description of processes 4680, touchpoints 4682, a description of the
experiences 4672, one or more flags 4674 of an experience, one or more stakeholders
4676, and pain-points 4684. As illustrated, the pain-points 4684 can be visualized by
correlating the severity of the pain point 4684 to the size of the pain point 4684.

[0346] FIG. 47 illustrates a process lifecycle flow 4700 in accordance with
embodiments of this disclosure. The process lifecycle flow 4700 can include a
process visualization 4702 and an experiential visualization 4704. The dotted lines
4706 indicate breaks between separate processes 4708 of a lifecycle. Although not
illustrated in process lifecycle flow 4700, each process may include one or more
stages. The bars 4710 may be used to visualize the experiences of one or more
personas. In some embodiments, the bars may represent the feelings, emotions and/or
experience of the one or more personas. As illustrated in the figure, a different
pattern may correspond to a different persona. In some embodiments a different color

may be used to correspond to a different persona.

[0347] FIG. 48 illustrates a flowchart of process 3705 for brainstorming ideas
using system 100. Although the process 3705 is illustrated as including the described
elements, it is understood that different order of elements, additional elements, or

fewer elements may be included without departing from the scope of the disclosure.

[0348] As illustrated, the process 3705 includes providing a collaboration
environment to users (step 4801). In some examples the DT coordinator may set up a
brainstorming session for one or more users (e.g., stakeholders). The DT coordinator
may invite one or more stakeholders to join the brainstorming session. In some
embodiments, the stakeholders may be identified based on the influence map adopted
in step 4005 of process 3703. In step 4803, the system 100 can receive priority

information ranking the adopted problem statement and/or sub-problem statements.
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[0349] The system 100 can receive one or more ideas from the users in the
collaboration environment (step 4805). In some embodiments, the system 100 may
crowdsource ideas from a number of stakeholders. The ideas may be a solution to the
problem statements ranked in step 4803. In some embodiments, the ideas may be
received during a real-time collaboration session. In a real-time collaboration session,
stakeholders in various locations, including from around the globe can collaborate
online (e.g., via website 201) in real-time. In some embodiments, the ideas may be
received during a passive session over a designated period of time (e.g., over a period
of one to seven days). As referred to herein, during a passive session users may
access and edit the collaborative environment over the designated period of time. In
some embodiments, the brainstorming session may include one or more real-time
sessions and passive sessions. In some embodiments, the system 100 may use ML to
group similar ideas. In embodiments, the system can suggest one or more ideas based
on a group of similar ideas. In some embodiments, users may be able to drag and

drop ideas to group similar ideas.

[0350] In step 4807, the system may receive a
Strength/Weakness/Opportunity/Threats (SWOT) analysis from the users. During the
SWOT analysis, the users may evaluate the strengths and weaknesses of the ideas and
identify opportunities and threats related to the ideas. In some embodiments the
system may retrieve data related to the problem statement (e.g., benchmarking data,
capability processing data, KPI data, influence maps, persona journey maps,
experience maps, and the like) and contribute to the SWOT analysis. In this manner,

the system 100 can fill in gaps missed by users.

[0351] In step 4809, system 100 may receive user scores rating the ideas
generated in step 4805. For example, the ideas may be ranked by the users. For
example users may rank the ideas based on categories including, but not limited to,
desirability, viability and feasibility. As used herein, desirability may refer to the
ability of an idea or prototype to address the needs of a persona, stakeholder, and/or
target business. Feasibility may refer to whether an idea or prototype can be
completed based on the strengths of the current target business and stakeholders.
Viability may refer to whether the idea or prototype will add value to the persona,

stakeholder, and/or target business.
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[0352] In some embodiments the system 100 may retrieve data related to the
problem statement (e.g., benchmarking data, capability processing data, KPI data,
influence maps, persona journey maps, experience maps, and the like) and provide a
system-generated score and/or system-generated priority. The system 100 may use
NLP and/or statistical analyses to analyze the retrieved data and generate a system
score. In this manner, the system 100 can provide an unbiased evaluation of the ideas
to the users. In some embodiments, the retrieved problem-related data may include
data from other, related problem statements saved in the second database 207. In
some examples, the system 100 can generate a score for the ideas generated in step
4805 based on previously existing prototype data and video data in the second

database 207 (e.g., generated from prior brainstorming and prototyping processes).

[0353] In some embodiments, the system 100 may save versions of the
collaboration environment to the second database 207. In some embodiments,
different versions may be saved for each input, after a pre-determined interval of time
(e.g., every three hours if a new input is detected), after each real-time and/or passive
brainstorming session, and the like. As used with respect to process 3705, an input
may refer to priority information, ideas, SWOT analyses, user scores, and the like. In
this manner, the system 100 may preserve a complete picture of the brainstorming

collaboration process.

[0354] FIG. 49 illustrates an exemplary prioritization collaboration
environment 4900 used during step 4803. The prioritization collaboration
environment 4900 may include one or more problem statement details 4910 may
include an adopted problem statements 4912, goal 4914, description 4916, and
network of influence 4918 (described in more detail below). The problem statement
4912 may reflect the adopted problem statement. In some embodiments, the problem
statement details 4910 may present one or more projects related to other processes
performed by the system 100 for the target business. For example, one or more
benchmarking projects 4922, capability modeling projects, 4924, and KPIs 4926. In
some embodiments, the experience map 4600 may be used by the system 100 to

suggest a priority of the problem statements.

[0355] The prioritization collaboration environment 4900 may include a
problem-priority visualization 4930. The problem-priority visualization 4930 may

provide a visual way to identify and prioritize the problem statements and/or sub-

-86-



WO 2021/042006 PCT/US2020/048656

problem statements. The problem-priority visualization 4930 may include priority
regions 4932 corresponding to different priority levels. Problem-priority visualization
4920 is merely exemplary, and although four priority regions 4932 are illustrated,
more or less priority regions 4932 may be included in accordance with embodiments
of this disclosure. In some examples, users can pin ideas to different priority regions

4932 of the problem-priority visualization 4920.

[0356] FIG. 50 illustrates an exemplary brainstorming collaboration
environment 5000. The brainstorming collaboration environment 5000 may include
one or more ideas 5040 in idea generation region 5048, a SWOT analysis region
5042, and a problem statement identification region 5044. The system 100 can also
indicate the users 5046 engaging with the brainstorming collaboration environment

5000.

[0357] FIG. 51 illustrates an exemplary scoring environment 5100. The
scoring environment 5100 may display one or more ideas 5140 and provide a scoring
region 5158. The scoring region 5158 may include one or more categories and one or
more category scores 5160 corresponding to each category 5152, idea 5140 pair. As
discussed above, the categories may include desirability, viability, and feasibility. A
score-entering feature 5162 may be used by a user to enter a category score 5160. In
some embodiments, a user may select the desired category score 5160 before entering
the score using the score-entering feature 5162. A total score 5164 for each idea 5140
may be determined based on a sum of the category-scores of the idea 5140. In some
embodiments, each user may enter a score. In some embodiments, each user’s score
may be aggregated or averaged to determine the total score. By relying on multiple
user scores to determine the total score, the system 100 can reduce bias. In some
embodiments, users can collaborate to determine a score together. In some
embodiments, the category-scores of each stakeholder are not revealed to other
stakeholders. In some embodiments, the category-scores may be shared with the DT
coordinator. In some embodiments, the DT coordinator can publish the scores to the

collaboration environment.

[0358] FIG. 52 illustrates a flowchart of process 3707 for prototyping the
selected ideas in process 3707 to validate the selected ideas. Although the process

3707 is illustrated as including the described elements, it is understood that different
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order of elements, additional elements, or fewer elements may be included without

departing from the scope of the disclosure.

[0359] As illustrated, the process 3707 includes providing a prototype
environment to users (step 5201). The prototype environment may provide users an
environment to prototype and iterate one or more ideas selected in process 3705. The
users may include the users in process 3705. In some embodiments, there may be
additional users. In step 5203, the system 100 may receive inputs from the users in
the prototype environment. The user inputs may include one or more prototypes
and/or edits to the one or more prototypes. In some embodiments, prototypes may
include, but are not limited to, images, flow charts, and the like. Each prototype and
subsequent edit (e.g., iteration) may be saved in the second database 207. In this
manner, the system 100 may preserve a record of each iteration of the prototype. By
providing an environment with automatic versioning that highlights challenges, users

may be encouraged to continually iterate and tweak prototypes.

[0360] In step 5203, the system may determine a desirability score for the

prototype. This process is will be discussed in greater detail below.

[0361] In some embodiments, the system 100 may retrieve problem-related
data from the second database 207. The problem-related data may be data in the
second database associated with the adopted problem statement. Examples of
problem-related data are not limited to, but may include benchmarking data,
capability processing data, KPI data, influence maps, persona journey maps,
experience maps, and the like. The system may identify one or more challenges based
on the retrieved problem-related data and user inputs. For example, the one or more
challenges may include budget constraints, complexity of the problem, parallel
ongoing project challenges, and financial viability of the prototype. In some
embodiments, the system 100 may include a financial viability score based on
projected financial outcomes during the prototyping process. For example, system
100 could use NLP and statistical computations to determine the financial viability
score. In some embodiments, the system 100 can identify resources needed to

implement the prototype.

[0362] FIG. 53 illustrates an exemplary prototyping environment 5300. The

prototyping environment may include one or more ideas 5340, a workspace region
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5370, and a toolkit region 5372. The workspace region may allow the users to
collaboratively build their prototype in a shared virtual space. The toolkit region 5372
may include one or more tools. The one or more tools may be, for example but not
limited to, drawing tools (e.g., for drawing one or more shapes tools), text input tools
(e.g., for inputting text), note-flagging tools (e.g., for flagging and annotating the

workspace region 5370), diagram tools (e.g., for generating a diagram), and the like.

[0363] FIG. 54 illustrates a flowchart of process 3709 for providing a roadmap
for the user to monitor progress in addressing the problem identified in the adopted
problem statement. Although the process 3709 is illustrated as including the
described elements, it is understood that different order of elements, additional
elements, or fewer elements may be included without departing from the scope of the

disclosure.

[0364] As illustrated, the process 3709 may include receiving problem-
statement related data (step 5401). The problem-statement related data may include,
for example, but is not limited to, benchmarking data, capability processing data, KPI
data, influence maps, persona journey maps, experience maps, brainstorming data,
prototyping data, and the like. In step 5403, the system 100 can generate a roadmap
including one or more tasks. Each of the tasks may correspond to a deadline in the
process lifecycle. In some embodiments, tasks may correspond to one or more stages
of a process associated with the one or more problem statements. In some

embodiments, the tasks may correspond to a period of time, e.g., a fiscal quarter.

[0365] In step 5405, the system 100 may determine a likelihood value
associated with each of the tasks. The likelihood value may represent a probabilistic
likelihood that the target business can complete a particular task by the deadline.
Completion of the task may indicate that the target business is making progress in

addressing the problem identified in the adopted problem statement.

[0366] In step 5407, the system 100 can present the roadmap and likelihood
values. In some embodiments, the roadmap can be presented to a user via the website
207. In some embodiments, the system 100 can update the roadmap and likelihood
values (5409) based on additional user inputs. The additional user inputs may include
updated problem statement related data and/or progress data indicating the target

business’ completion of tasks.
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[0367] FIG. 55 illustrates an exemplary road map 5500. As illustrated in the
figure, the exemplary road map 5500 may include one or more tasks 5580. Each of
the one or more tasks may be organized by one or more of ownership 5582, category
5584, and timeline 5578. Ownership 5582 may refer to which stakeholders and/or
teams (comprising one or more stakeholders) are responsible for completing the task.
Category 5584 may refer to the type of task. For example, exemplary categories 5584
illustrated in exemplary road map 5500 include, but are not limited to, automation,
integration, data foundation, and deliver. Timeline 5578 may refer to a timeline for

completing the tasks 5580. As illustrated, the timeline is broken up by quarters.
Exemplary Process for Identifying Emotions from Video Interviews

[0368] As discussed above, videos of the identified stakeholders (e.g., videos of
interviews of the stakeholder) may be uploaded to the system 100, and video-facial
recognition algorithms, audio processing, speech recognition, NLP, and the like may
be used to analyze the video to identify the emotions of the stakeholder. Unlike
having, for example, the DT coordinator evaluate the video interview for the emotions
of the stakeholder, the system 100 may be able to accurately, and without bias identify

the emotions of the stakeholder during the interview.

[0369] FIG. 56 illustrates a flowchart of process 5600 for generating an
empathy map based on a video (e.g., video interview) of a stakeholder. Although the
process 5600 is illustrated as including the described elements, it is understood that
different order of elements, additional elements, or fewer elements may be included

without departing from the scope of the disclosure.

[0370] As illustrated, the process 5600 may include receiving a stakeholder
video interview (step 5601). The stakeholder video interview may be received, for
example, from a DT coordinator. In some examples, the system 100 can receive the
video interview from the stakeholder being interviewed, for example, via the website
201. In some embodiments, the stakeholder interview video can be saved to the

second database 207.

[0371] In step 5602, the system 100 can apply an empathy model to the
interview video. Training the empathy model will be discussed in more detail below.

The empathy model may include one or more analyses. For example, the analyses
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may include, but are not limited to, facial recognition, audio processing, speech

recognition, NLP, and the like.

[0372] In step 5603, the system 100 can apply video analytics of the empathy
model to identify emotions exhibited by the stakeholder during the video. In some
embodiments, an image of the video may be extracted at a regular interval (e.g., one
image per second, one image every five seconds, one image every ten seconds, etc.).
The image may be converted into a string, numerical value, pixelstring, or any
suitable format. The converted image may be associated with an emotion. For
example, the emotions may include, but are not limited to, at least anger, disgust, fear,
happiness, sadness, surprise, and neutral. In step 5605, each emotion can be
timestamped to correspond to the time in the video interview that the image

corresponding to the emotion was taken.

[0373] In step 5607, the empathy model can perform speech recognition
analysis to convert the words spoken by the stakeholder during the interview into a
speech text (e.g., an interview transcript). The interview transcript may be broken
down by sentences. In some embodiments, deep learning (DL) analysis and NLP may
be used to associate each sentence with an action category. For example, the
categories may include, but are not limited to, doing, saying, seeing, thinking, pain,
and delight. The sentences may be further categorized by emotion, e.g., anger,
disgust, boredom, fear, happiness, sadness, surprise, and neutral. Each sentence may
be categorized based on, for example, keywords files, sentiment libraries, and the like.
In step 5609, each sentence can be timestamped to correspond to the time in the video
interview that the sentence was spoken. In some embodiments, the video analytics

and speech recognition can be performed in parallel as illustrated in FIG. 56.

[0374] In step 5611, the system 100 can overlay the emotions over the
interview transcript. For example, the system 100 can align the emotions and actions
based on their respective timestamps. In some embodiments, the system 100 may
generate a mapping matrix that matches the identified emotion (based on an image) to
an identified action (based on a sentence). In some embodiments, the mapping matrix
can be based on psychological analysis data provided by a SME. The psychological
analysis data can map the transcript-based identified emotions and actions in step
5607 to the emotions based on the video analysis (e.g., facial recognition) in step

5603 and perform a gap analysis to determine a resultant emotion. For example, a
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“happy” emotion identified in the video analysis outcome and a “boring process”
identified in the transcript at the same timestamp ranges may be associated with a
“frustrated” resultant emotion. In this instance, for example, the mapping matrix may
determine that the difference in emotion results from “sarcasm,” which may indicate
frustration. In this manner, the system 100 can map each of identified emotions to the
identified actions. Using this mapping, the system 100 can generate an empathy map.
For example, the system may use NLP to generate text used to populate the empathy

map based on the mapping matrix.

[0375] In some embodiments, the system can compare the empathy model
generated empathy map to an empathy map received from the DT coordinator via
empathy map UI 4200 (step 5613). In some examples, if the empathy model
generated empathy map varies widely from the DT coordinator’s empathy map, the
system 100 may recommend one or more changes to the DT coordinator’s empathy

map.

[0376] FIG. 57 illustrates a flowchart of process 5700 for training an empathy
model, according to embodiments of this disclosure. Although the process 5700 is
illustrated as including the described elements, it is understood that different order of
elements, additional elements, or fewer elements may be included without departing

from the scope of the disclosure.

[0377] As illustrated, the process 5700 may include receiving interview videos
from external and internal sources (step 5701). Each of the interview videos may
include at least on subject. In some examples, the subject may be a stakeholder of the
target company. In some embodiments, the empathy training model may receive
interview videos from one or more external data providers and/or stakeholder videos
stored on the second database 207. For example, stakeholder interview videos
provided for generating an empathy map as described in process 5600 may also be

used to train and test the empathy model.

[0378] In step 5703, system 100 can use the received videos to fit the model to
identify emotions of the interview subject. In step 5705, the system can score the
empathy model based on the accuracy of the model. In step 5709, the system 100 can
evaluate a best fit model and select the appropriate model based on model accuracy.

The selected model can be applied in process 5600 in step 5602.
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Exemplary Process for Determining a Prototype Desirability Score

[0379] As discussed above, ideas and prototypes may be assessed based on
their ability to satisfy the three prongs of desirability (appearance), viability
(financial), and feasibility (technical). In order to provide an unbiased desirability
assessment of a prototype, according to embodiments of this disclosure, a desirability
scoring model may be applied to prototypes received via the prototyping environment
5300. In some embodiments, the desirability score may refer to the quality of the
prototype and/or how well the prototype fulfills its intended purpose. In some
embodiments, the desirability-scoring model may be applied to flowcharts, images,

and the like.

[0380] FIG. 58 illustrates a flowchart of process 5800 for applying prototype-
scoring model to a prototype. Although the process 5800 is illustrated as including
the described elements, it is understood that different order of elements, additional
elements, or fewer elements may be included without departing from the scope of the

disclosure.

[0381] As illustrated, the process, 5800 may include receiving a prototype data
(step 5801). The prototype data may be received, for example, via the prototyping
environment 5300. The prototype data can include, but is not limited to, flowcharts,

images, and the like.

[0382] In step 5803, the system 100 can apply a prototype scoring model to the
prototype data. The training the prototype scoring model will be discussed in more
detail below. In step 5803, the prototype scoring model can determine the desirability
score. The desirability score as used herein, may refer to the quality of the prototype

and/or how well the prototype fulfills its intended purpose.

[0383] At step 5807, the system 100 may ask whether the desirability score
generated by the prototype scoring disagrees with the desirability score received from
a user for a corresponding idea. For example, in some embodiments, the DT
coordinator and/or stakeholders may enter a desirability score for an idea to prototype.
If the determined desirability score agrees with the received desirability score of the
prototype, then the DT process may be permitted to proceed (step 5809) with the
prototype that was scored in step 5805.
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[0384] If the determined desirability score disagrees with the received
desirability score, then the system 100 may ask at step 5811 is less than or equal to an
expected desirability score. The expected desirability score may be based on the
received desirability score (e.g., from a user) or a predetermined desirability index. If
the determined desirability score is greater than or equal to the expected desirability
score, then the DT process may be permitted to proceed (step 5809). If the
determined desirability score is greater than or equal to the expected desirability
score, then the system 100 can suggest that the user (e.g., DT coordinator) implement
an alternate approach to prototyping the solution for the idea and/or choose a different
idea for prototyping. In some embodiments, the desirability score and viability score
may be evaluated based on the net present value (NPV) of the prototype. The NPV
may be determined based on a financial statement created for the prototype. A
viability score based on NPV value is expected to be greater than or equal to the
expected viability score received from a user or based on predetermined viability
index. In some embodiments, if both computed desirability and computed viability
scores are less than their expected counterpart values, the prototype may be

recommended to be discarded.

[0385] FIG. 59 illustrates a flowchart of process 5900 for training a prototype-
scoring model, according to embodiments of this disclosure. Although the process
5900 is illustrated as including the described elements, it is understood that different
order of elements, additional elements, or fewer elements may be included without

departing from the scope of the disclosure.

[0386] As illustrated, the process 5900 may include receiving prototype data
(step 5901). The prototype data can include flowcharts, images, and the like. In some
embodiments, the prototype-scoring training model may receive prototype data from
one or more external data providers and/or stakeholder videos stored on the second
database 207. For example, prototype data provided for generating a desirability
score as described in process 5800 may also be used to train and test the prototype-

scoring model.

[0387] In step 5903, system 100 can use the received prototype data to fit the
model to identify the desirability of the prototype data. In step 5705, the system can
score the prototype scoring model based on the accuracy of the model. In step 5709,

the system 100 can evaluate a best fit model and select the appropriate prototype
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scoring model based on best fit. The selected prototype scoring model can be applied

in process 5800 in step 5802.

[0388] Embodiments in accordance this disclosure may be directed to systems
and methods for identifying a benchmark competitor and determining a performance
score for the benchmark competitor. For example, the benchmarking method may
include identifying at least one attribute associated with a target business, where the at
least one attribute corresponds to a business industry. The benchmarking method may
further comprise receiving performance data related to competitors of the target
business, the competitors being in the business industry. The performance data may
include the at least one attribute and performance variables. In some embodiments,
the at least one attribute and the performance variables may be associated with the
competitors. The benchmarking method may further comprise determining factor
weights, where each of the factor weights may correspond to each performance

variable.

[0389] According to some embodiments, determining the factor weights may
include determining at least one factor based on the performance variables.
Determining the factor weights may further include determining eigenvalues
corresponding to each of the factors, selecting a first set of the factors based on a
factor threshold, applying a factor rotation to the first set of factors, determining at
least one variance associated with the first set of factors, and determining a first set of

the factor weights based on the factor rotation and the at least one variance.

[0390] According to some embodiments the benchmarking method may further
comprise determining MCDA-AHP weights, where each of the MCDA-AHP weights
may correspond to each of the performance variables. In some embodiments,
determining the MCDA-AHP weights may further include generating a pairwise
comparison matrix, normalizing the pairwise comparison matrix; and determining the
MCDA-AHP weights by performing a first operation on the normalized pairwise

comparison matrix.

[0391] The benchmarking method may further include determining adaptive
weights based on the factor weights and the MCDA-AHP weights. The
benchmarking method may further include applying each of the adaptive weights to

each of the performance variables for each competitor. The benchmarking method
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may further include determining a performance score for each of the competitors, the
performance score for each of the competitors being based on the adaptive weights
and the performance variables, wherein the performance score for each of the
competitors is a quantization representative of a performance of a respective
competitor. The benchmarking method may include selecting a benchmark

competitor based on the performance scores of the competitors.

[0392] In some embodiments, determining the factor weights and the
determining the MCDA-AHP weights are in performed in parallel in the
benchmarking method. In some embodiments, determining the factor weights may
further include generating a correlation matrix based on the performance variables of
the competitors, and removing at least one of the performance variables, the at least
one of the performance variables having a correlation coefficient less a correlation
threshold. In some embodiments, the benchmarking method may further include pre-
processing the performance data by performing at least one selected from managing

outliers, standardizing the data, and addressing data gaps.

[0393] The methods discussed above may be implemented by a system (not
shown). The system may include a server computer, a network, one or more
databases, and one or more devices. The device(s) may be coupled to the server
computer using the network. The server computer can be capable of accessing and
analyzing data from the database and the device(s). Embodiments of the disclosure

can include any number of server computers, databases, networks, and devices.

[0394] The device may be an electronic device, such as a cellular phone, a
tablet computer, a laptop computer, or a desktop computer. The device can include a
software (e.g., a web browser to access website 201), a display, a touch screen, a
transceiver, and storage. The display may be used to present a UI to the user, and the
touch screen may be used to receive input from the user. The transceiver may be
configured to communicate with the network. Storage may store and access data from

the server computer, the database(s), or both.

[0395] The server computer may be a machine such as a computer, within
which a set of instructions, causes the machine to perform any one of the
methodologies discussed herein, may be executed, according to embodiments of the

disclosure. In some embodiments, the machine can operate as a standalone device or
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may be connected (e. g., networked) to other machines. In a networked configuration,
the machine may operate in the capacity of a server or a client machine in a server-
client network environment, or as a peer machine in a peer-to-peer (or distributed)
network environment. The machine can be a personal computer (PC), a tablet PC, a
set-top box (STB), a personal digital assistant (PDA), a cellular telephone, a web
appliance, a network router, a switch or bridge, or any machine capable of executing a
set of instructions (sequential or otherwise) that specify actions to be taken by that
machine. The term “machine” shall also be taken to include any collection of
machines that individually or jointly execute a set (or multiple sets) of instructions to

perform any one of the methodologies discussed herein.

[0396] The exemplary computer includes a processor (e.g., a central processing
unit (CPU), a graphics processing unit (GPU), or both), a main memory (e.g., read-
only memory (ROM), flash memory, dynamic random access memory

(DRAM) such as synchronous DRAM (SDRAM) or Rambus DRAM (RDRAM),
etc.), and a static memory (e.g., flash memory, static random access memory

(SRAM), etc.), which can communicate with each other via a bus .

[0397] The computer may further include a video display (e.g., a liquid crystal
display (LCD) or a cathode ray tube (CRT)). The computer also includes an alpha-
numeric input device (e.g., a keyboard), a cursor control device (e.g., a mouse), a disk

drive unit, a signal generation device (e.g., a speaker), and a network interface device.

[0398] The drive unit includes a machine-readable medium on which is stored
one or more sets of instructions (e.g., software) embodying any one or more of the
methodologies or functions described herein. The software may also reside,
completely or at least partially, within the main memory and/or within the processor
during execution thereof by the computer, the main memory and the processor also
constituting machine-readable media. The software may further be transmitted or

received over a network via the network interface device.

[0399] The term “machine-readable medium” should be taken to include a
single medium or multiple media (e.g., a centralized or distributed database and/or
associated caches and servers) that store the one or more sets of instructions. The
term “machine-readable medium” shall also be taken to include any medium that is

capable of storing, encoding, or carrying a set of instructions for execution by the
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machine and that cause the machine to perform any one or more of the methodologies
of the present invention. The term “machine-readable medium” shall accordingly be
taken to include, but not be limited to, solid-state memories, optical and magnetic

media, and carrier wave signals.

[0400] Embodiments in accordance with this disclosure may include methods
and systems directed to determining a domain score of an identified benchmark
competitor. The domain scoring method may include identifying competitors of a
target business. The competitors may include at least one benchmark competitor and
one or more non-benchmark competitors, where the competitors and the target
business operate in a business industry. The domain scoring method may further
include receiving unstructured data associated with the competitors and processing the

unstructured data to produce processed data.

[0401] In some embodiments, the processing the unstructured data may include
separating the unstructured data by domains of the target business to produce domain-
structured data associated with each of the competitors and for each of the domains,
separating the domain-structured data by least one of: a positive sentiment and a
negative sentiment, wherein the separating the domain-structure data results in the
processed data. In some embodiments, for each of the domains, the processed data
may be used to train a respective domain model. The processed data may be
associated with the one or more non-benchmark competitors. For each domain,
domain-structured data may be applied to the respective domain model and the
domain score for the at least one benchmark competitor can be determined. The

domain scores may be based on the domain-structured data.

[0402] In some embodiments, the unstructured data may include qualitative
data, and processing the unstructured data may include separating the unstructured
data into components using NLP. The processing may further include associating the
components of the unstructured data to the domains. In some embodiments, the
associating may be based on at least one keyword identified in each of the
components to produce the domain-structured data. The processing the data may
further include associating each component of the domain-structured data with a

positive sentiment or a negative sentiment.
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[0403] In some embodiments, the domain-scoring method further includes
dynamically selecting the domain model based on at least one of: accuracy, the

processed data, computation costs, and functionality.

[0404] In some embodiments, applying the domain-structured data may include
applying the domain-structured data of the benchmark competitor and determining at
least one of a positive or a negative sentiment associated with the domain-structured

data of the benchmark competitor.

[0405] Embodiments in accordance this disclosure may be directed to systems
and methods for determining an updated performance score. For example, the method
for determining the updated performance score may include providing assessment
data, the assessment data including information associated with assessments of a
target business and performance drivers. The method may further include providing
capability process data, the capability process data including information associated
with processes of the target business and the performance drivers. The method may
further include identifying domains of the target business in the assessment data. The
method may further include identifying the domains of the target business in the
capability process data. The method may further include for each of the domains in
the assessment data and for each of the assessments of the target business,
determining numbers of occurrences of the performance drivers in the assessment
data. The method may further include for each of the domains in the capability
process data and for each of the processes of the target business, determining numbers
of occurrences of the performance drivers in the capability process data. The method
may further include for each of the assessments of the target business, determining
assessment data performance driver weights, wherein the determination of each of the
assessment data performance driver weight is based on an occurrence number of a
respective performance driver for each of the assessments. The method may further
include for each of the processes of the target business, determining capability process
data performance driver weights, wherein the determination of each of the capability
process data performance driver weights is based on an occurrence number of a
respective performance driver for each of the processes. The method may further
include for each of the domains and each of the performance drivers, determining a
respective assessment data aggregate performance driver weight, wherein the

determination of the respective assessment data aggregate performance driver weight
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is based on the assessment data performance driver weights associated with each of
the performance drivers. The method may further include for each of the domains
and each of performance drivers, determining a respective capability process data
aggregate performance driver weight, wherein the determination of the respective
capability process data aggregate performance driver weight is based on the capability
process data performance driver weights associated with each of the performance
drivers. The method may further include for each of the domains and for each of the
performance drivers, determining deviations between the assessment data aggregate
performance driver weights and the capability process data aggregate performance
driver weights. The method may further include determining a net deviation based on
the deviations. The method may further include determining an initial performance
score of the target business based on the assessments of the target business. The
method may further include determining an updated performance score of the target
business based on the net deviation and the initial performance score of the target

business.

[0406] In some embodiments, the performance drivers include at least one of

cost, quality, and time.

[0407] In some embodiments, the determining the numbers of occurrence of
the performance drivers in the assessment data comprises using NLP to identify the
performance drivers in the assessment data, and the determining the numbers of
occurrence of the performance drivers in the capability process data comprises using

NLP to identify the performance drivers in the capability process data.

[0408] In some embodiments, the method for determining an updated
performance score further includes identifying the processes in the capability process

data.

[0409] Embodiments in accordance this disclosure may be directed to systems
and methods for identifying a solution to a problem of a target business and providing
a KPI recommendation. For example, the method may include providing problem
data, the problem data including information associated with a problem of a target
business. The method may further include providing pain-point and solution data,
wherein the pain-point and solution data including a pain-point and a solution

associated with the problem, and at least one of the pain-point and the solution is
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provided by a subject matter expert. The method may further include comparing the
problem data to the pain-point and solution data, wherein the comparing the problem
data to the pain-point and solution data comprises matching the pain-point to the
problem. The method may further include identifying the solution associated with the
pain-point, the solution associated with the problem matched to the pain-point. The
method may further include determining whether or not the solution is associated with
a KPI, the KPI being at least one of: a solution KPI and a pain-point KPI. The
method may further include providing a recommendation of the KPI, when the
solution is associated with the KPI. The method may further include forgoing the

recommendation of the KPI, when the solution is not associated with the KPI.

[0410] In some embodiments, the comparing the problem data and the pain-
point and solution data further comprises using NLP to match the pain-point to the

problem.

[0411] In some embodiments, the method further includes determining whether
or not an effectiveness of the solution to the problem is below an effectiveness
threshold. The method may further include disassociating the solution with the
problem, when the effectiveness of the solution to the problem is below the
effectiveness threshold. The method may further include forgoing the disassociating
the solution with the problem, when the effectiveness of the solution to the problem is

not below the effectiveness threshold.

[0412] In some embodiments, the solution is associated with a domain of the
target business. The method may further include presenting the solution. The method
may further include receiving an input to filter out the presentation of second
information associated with the domain. The method may further include in response
to the receiving the input to filter out the presentation of information associated with

the domain, ceasing the presentation of the solution.

Embodiments in accordance with this disclosure may include methods and systems
directed to providing a target business a platform to enable stakeholders, (e.g., users)
in the target business to perform a DT process. The DT method may include
generating an influence map. Generating the influence map may include receiving
first data, wherein the first data identifies individuals associated with the problem

statement, receiving second data, wherein the second data identifies a relationship
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between at least one of the individuals, at least one process, and at least one machine,
where the at least one process and the at least one machine are associated with the

problem statement.

[0413] The DT method may further include updating the influence map based
on third data, the third data associated with a target business. The DT method may
further include receiving empathy data related to the individuals, where the empathy
data is associated with at least one emotion of the at least one of the individuals. In
some embodiments, the empathy data may be received during a lifecycle of the at
least one process, where the at least one process associated with the problem
statement. The DT method may include generating two or more persona maps based
on the empathy data and the updated influence map, wherein the at least one persona
map traces at least one selected from the at least one emotion, experiences,
touchpoints, pain-points, and opportunities of a persona during the lifecycle of the at
least one process. The DT method may further include generating an experience map
based on the two or more persona maps, wherein the experience map aggregates the

two or more persona maps.

[0414] The DT method may further include receiving at least one idea
associated with a solution to the problem statement via a collaboration environment.
The DT method may further include receiving an evaluation of the at least one idea,
where the evaluation comprises at least one of: a desirability score, a viability score,
and a functionality score. The DT method may further include prototyping the at least
one idea and providing a roadmap. The roadmap may be configured to identify at
least one task associated with the at least one process associated with the problem
statement, identify one or more of the individuals from the first data to complete the at
least one task, and associate the at least one task with a likelihood value, wherein the
likelihood value may be based on a likelihood that the identified one or more

individuals complete the at least one task.

[0415] In some embodiments, the generating the two or more persona maps of
the DT method may include receiving at least one video interview of the at least one
of the individuals, identifying at least one emotion using video-facial recognition, and

associating the at least one emotion with at least one point of the lifecycle.
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[0416] In some embodiments, the DT method may further include generating
a second evaluation of the at least one idea, wherein the second evaluation may be

based on fourth data, wherein the fourth data is analyzed using NLP.

[0417] In some embodiments, generating the influence map of the DT process
may further include receiving an indication of a direction of influence between
individuals from the first data, receiving an indication of an intensity of influence
between individuals from the first data, and receiving an indication of intersections of
individuals from the first data, machines associated with the problem statement, and
processes associated with the problem statement, wherein the indication the
intersections includes the direction of influence and the intensity of influence. In
some embodiments, the updating the influence map may further include comparing
the generated influence map to the third data, the third data related to at least one of

the individuals, machines, and processes associated with the problem statement.

[0418] In some embodiments generating the influence map of the DT process
may further include identifying first impactor individuals, where an impactor
individual may be associated with the direction of influence originating at the
impactor individual, and second identifying impactor individuals based on the
intensity of influence between individuals from the first data. In some embodiments,

the influence map may be adapted to highlight inefficiencies in a target business.

[0419] Although the disclosed examples have been fully described with
reference to the accompanying drawings, it is to be noted that various changes and
modifications will become apparent to those skilled in the art. For example, like
numbers connote like features. Although some modifications may described with
respect to particular examples, one skilled in the art will understand that the same
modifications may be applied to other embodiments though not described with
particularity. Such changes and modifications are to be understood as being included

within the scope of the disclosed examples as defined by the appended claims.
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