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1.1

Introduction to Business Data
Analytics: A Practitioner View

The Introduction to Business Data Analytics: A Practitioner View introduces
business analysis concepts, activities, tools, techniques, skills and how
they're applied when performing business data analytics related work.

Business data analytics has become an area of great interest for
organizations, as it has been recognized as a means by which organizations
can obtain valuable insights from data; supporting more informed business
decision-making. As a result, more organizations are investing in business
data analytics as a means to deliver on their strategic imperatives, innovate,
and obtain competitive advantages in their marketplace. Such investments
are driving the demand for more skilled professionals with business data
analytics knowledge and experience.

This Introduction to Business Data Analytics: A Practitioner View explores the
relationship of business data analytics to business analysis, emphasizing how
analysis experience coupled with business analysis techniques and
competencies can support business data analytics initiatives across the
organization.

What is Business Data Analytics?

As a broad definition, business data analytics is a practice by which a specific
set of techniques, competencies, and procedures are applied to perform
continuous exploration, iteration, and investigation of past and current
business data for the purposes of obtaining insights about a business that can
lead to improved decision-making. Business data analytics can be defined
more specifically through several perspectives.

These perspectives include, but are not limited to business data analytics as
a:

« movement,

- capability,

- data-centric activity set,

« decision-making paradigm, and

- set of practices and technologies.
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Business Data Analytics as a Movement

Business data analytics as a movement involves a management philosophy or
business culture of evidence-based problem identification and problem-
solving. In this perspective, evidence through data is the driver of business
decisions and improvement. When this philosophy is in place, evidence is not
chosen to support a preconception or point of view; instead, all available
applicable evidence is used to make informed business decisions.

Business Data Analytics as a Capability

As a capability, business data analytics includes the competencies possessed
by the organization and its employees. Business data analytics competency is
not solely limited to the ability of an organization to complete analytical
activities. It also includes capabilities such as innovation, culture creation,
and process design. The capability or lack thereof may define or constrict
what the organization is actually capable of achieving through business data
analytics.

Business Data Analytics as a Data-centric Activity Set

As an activity set, business data analytics includes the actions required for an
organization to use evidence-based problem identification and problem
solving. Business data analytics has been defined by expert practitioners as
involving six core data-centric activities:

e accessing, - analyzing
e examining, « interpreting, and
- aggregating, « presenting results.

Business Data Analytics as a Decision-making Paradigm

As a decision-making paradigm, business data analytics is a means for
informed decision-making. Through this lens, business data analytics is
considered the tool of making decisions through the use of evidence-based
problem identification and problem-solving.

Business Data Analytics as a Set of Practices and
Technologies
Business data analytics is also considered a set of practices and technologies

required to perform the analytics work itself. These practices can be
discussed in the context of 5 business data analytics domains:

« Identify Research Questions,

* Source Data,

« Analyze Data,

« Interpret and Report Results, and

« Use Results to Influence Business Decision-Making.
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Business Data Analytics Objectives

Organizational leaders frequently make business decisions based on personal
expertise and instinct. Business data analytics removes cognitive and
personal biases from the decision-making process by using data as the
primary input for decision-making. When performed well, business data
analytics can create a competitive advantage for the organization.

For example, algorithms based on weather, soil, and other conditions have
been found to be more accurate in predicting the price and quality of red wine
after it has been aged compared to the wine experts who influence the
decision-making based on their own cognitive biases as to what they enjoy
and do not enjoy in a wine.

In a broad sense, the objective of business data analytics is to explore and
investigate business problems or opportunities through a course of scientific
inquiry. The specific objectives of business data analytics are dependent on
the type of analysis that is being performed.

There are four types of analytics methods:

- Descriptive: provides insight into the past by describing or summarizing
data. Descriptive analytics aims to answer the question “What has
happened?”

- Diagnostic: explores why an outcome occurred. Diagnostic analytics is
used to answer the question “Why did a certain event occur?”

- Predictive: analyzes past trends in data to provide future insights.
Predictive analytics is used to answer the question “What is likely to
happen?”

- Prescriptive: utilizes the findings from different forms of analytics to
quantify the anticipated effects and outcomes of decisions under
consideration. Prescriptive analytics aims to answer the question “What
should happen if we do ...?”

TIME / QUESTION TYPE WHAT WHY
DESCRIPTIVE DIAGNOSTIC
FAST What happened? :;':)Yp::glt
PREDICTIVE

PAST/FUTURE What is likely to happen based on past trends?

PRESCRIPTIVE
FUTURE What should happen if we take a certain path?
What is the best outcome given the uncertainty?
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Business Analysis and Business Data Analytics

The terms business data analytics and business analysis are frequently used
interchangeably. However, there are significant differences between the two
terms. Business analysis is the practice of enabling change in an enterprise by
defining needs and recommending solutions that deliver value to
stakeholders. Comparatively, business data analytics is focused on the
process of data analysis.

Business analysis provides the business context for business data analytics.
Business analysis defines the focus for the research questions being asked
and sets the scope before data is collected. Business analysis also aids in the
collection of data and the implementation of the data collection processes.
Business data analytics is used to sort, process, and analyze the data once
assembled.

Once the analysis of the collected data is complete, business analysis
activities are performed to interpret the results obtained from analytics;
transforming information into business decisions. Business analysis activities
are performed to communicate the results of business data analytics and
facilitate the implementation of informed business decisions made as a result
of what is learned from analyzing the data collected.

Some consider business data analytics as a specialty or subset of business
analysis; one that is focused on data analysis. This viewpoint is taken since
many skills and competencies often discussed when defining business
analysis are equally important when performing business data analytics work.
In this Introduction to Business Data Analytics, we treat the two disciplines
separately and elaborate on how business analysis is utilized to perform
business data analytics effectively. Even those who do not identify
themselves as a business analyst but who are responsible for business data
analytics within their organizations will benefit from improving their business
analysis skills and competencies.

BUSINESS ANALYSIS DATA ANALYTICS
Y - Enabling change by defining needs + Data analysis
E = and recommending solutions that - Gleaning insights from data
= deliver value to stakeholders - Reporting
« Provides context for the
research question Business

- Sorts, processes, and analyzes

. analysis
. Sets tl?e Soope f_or the f -l-v t data collected to answer the
s analytics initiative acilitates iy
g TR - the process of !
e Aids in th_e collection of the data Tt « Turns raw data into information
ge + Communicate the results into information to help decision makers make
- Facilitates informed needed to guide better informed decisions.
decision making informed
business
decision
making.
2 - Enterprise architecture - Data architecture
E E - Organization architecture « Information architecture
§ 8 - Process architecture - Technology architecture
]

- Technology architecture
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The term domain is
used to represent a
group of logically (but
not sequentially)
related tasks
performed to achieve
a specific objective.

Business Data Analytics Domains and
Tasks

Business Data Analytics Domains and Tasks presents the practices and
activities that are commonly considered business data analytics work.
Emphasis is placed on identifying areas where business analysis skills are
important to perform the business data analytics tasks and not on identifying
the job title who would take responsibility for performing the work.

Business data analytics responsibilities can be assigned in a variety of ways
and should be delegated to the resources having the best skill set to complete
the work, regardless of their job title. While many of the tasks can be
performed by those with the title business analyst, on an analytics initiative,
anyone with business analysis skills from business analysts, data analysts,
data scientists, business architects, and business SMEs may complete the
work.

The tasks discussed here are grouped and presented in the context of 5
business data analytics domains:

« Identify the Research Questions
 Source Data

» Analyze Data

« Interpret and Report Results

 Use Results to Influence Business Decision-Making

Identify
Research

Source Analyze

Questions 2l e

Create New/Modify Existing '

Bunsix3g Aypopy/map @1ea1)

Use Results to Interpret
2 Influence Business & Report
Decision-Making Results
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Identify the Research Questions

Identify the Research Questions includes the business data analytics
activities such as

« defining the business problem or opportunity,
- assessing the current state,
- defining the future state, and

- framing the research question that business data analytics will be
leveraged to answer.

Such questions and the subsequent data analysis performed to obtain
insights supports effective business decision-making.

Define Business Problem or Opportunity

Although the tasks in business data analytics are iterative and not a
sequential list of steps in a methodology, defining the business problem or
opportunity is often the first step performed in any business data analytics
initiative. It is a task where those having strong business analysis skills can
assist with the work.

The analyst facilitates discussions with stakeholders to elicit, observe, and
analyze through a process of continuous discovery, any and all relevant
information that will help the team understand the context of the situation.

Sometimes the business is experiencing a problem they believe business
data analytics can help solve, such as understanding why there is a sudden
decrease ininternet sales. In other situations, the business may be interested
in using business data analytics to uncover opportunities - as would be the
case of a manufacturing company looking to collect maintenance and
performance data on its machinery to determine how to predict and avoid
equipment outages. In either scenario, the analyst utilizes various business
analysis elicitation techniques to obtain the necessary information required
to define the business problem or opportunity that analytics might address.

When defining the business problem or opportunity, analysts utilize a number
of elicitation techniques such as interviews, job shadowing, surveys, and
workshops and possess competencies in facilitation, communication, and
leadership. They should possess adequate business and organizational
knowledge to facilitate discussions.

Assess Current State

Business data analytics is used to enable organizations to make informed
decisions. Understanding the current state of the organization or context of
the proposed change is fundamental to informed decision-making.
Information obtained from a current state assessment provides contextual
information so that the results of data analysis can be better interpreted.
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Analyzing the current state involves understanding the business need and
how it relates to the way the organization currently functions. The results of
the current state analysis set a baseline and context for making a change.
Whether discussing the changes associated to the implementation of a new
customer relationship management (CRM) system or the process changes
proposed after gaining insightful information from the results of a business
data analytics effort - analyzing the current state is a necessary step.

A current state assessment can include understanding the business value
chain or how data and information flow throughout the organization.

The analyst may uncover insights such as whether the organization has an
appetite for analytics or budget and expertise to perform the work. They will
need to become the business domain expert and understand trends and
evolving business models.

When conducting a current state assessment, analysts utilize a number of
techniques to elicit, analyze, and visually depict the current state of the
organization such as business model canvas, organizational, scope, and
process modeling. Conceptual and systems thinking along with business
acumen and solution knowledge are also useful.

Define Future State

According to BABOK® Guide version 3, all purposeful change must include a
definition of success. Defining the future state creates a vision of the desired
outcome of the change. Defining success for a business data analytics
initiative is as important as any other change initiative.

Defining the future state includes:

« ensuring the future state is clearly defined and understandable,
- that it is achievable with the resources available,

- that key stakeholders have a shared vision, developed by consensus, of
the outcome being sought, and

- setting measurable objectives to ensure the desired vision is met.

To establish measurable objectives, the analyst facilitates discussions
between business stakeholders to determine the types of metrics to consider.
Working collaboratively, the decision-makers select the most appropriate
measures to assess using business data analytics. These measures may be a
combination of strategic and operational key performance indicators (KPIs).
Some KPIs may focus on assessing performance for a specific geography or
for a target audience. There may be industry specific metrics such as ARPU
(average revenue per user) which is used in telecom or store footfall which is
used in retail.

Another important aspect of defining the future state is establishing the
scope for the analytics effort. Establishing scope entails understanding what
areas of the business are participating in the analytics effort and determining
what stakeholders have questions to raise and information to provide. A
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future state, with respect to a business data analytics initiative, could also
include setting a vision about the length and breadth of data analytics
capabilities. For example, tracking more KPIs, increasing the frequency of
reports being generated from monthly to daily/weekly, automating reporting
functionality, or having data available real-time.

The desired output from defining the future state is a clear understanding of
the business objectives and a firm understanding of the value the business is
seeking to obtain from the business data analytics effort.

Analysts utilize metrics and key performance indicators (KPIs) and use
different models to visually communicate the future state. This includes
scope models to understand boundaries and stakeholder maps to identify
those who might be impacted by this work. Having conceptual thinking skills
helps to understand the big picture and provide the context for the analytics
work. Interaction skills, communication skills, analytical thinking, and
problem-solving skills are useful when leading discussions to identify metrics
and establish objectives.

Formulate Research Question

Before any of the detailed analytics work is performed, such as capturing and
analyzing data, the research question that the analytics will be used to
answer is formulated with business stakeholders. Formulating the research
qguestion involves facilitating discussions to identify the different questions
that could be explored, specifying the questions in easily understood
language, and bringing the team to consensus as to the best set of research
questions to answer.

At this point, the business is making a conscious decision to move away from
traditional decision-making based on instinct and gut feel. There is rationale
for why business data analytics work is needed and a desire to use the results
of analytics to derive insights to guide business decision-making. The
questions formed focus on those that can be answered with data.

The analyst requires the skills to identify the right problem or opportunity and
to focus the team on the right question to ensure the analytics work is guided
properly. Discussions move beyond brainstorming a list of ideas and target
producing a concrete list of specific research questions the team believes are
worth pursuing. On occasion, the team may need to work out what data are
available before determining which ideas are achievable with analytics. The
question, once formed, guides the scope and drives the activities of the
analytics team.

The results of the analysis obtained when defining the business problem or
opportunity, analyzing the current state, and defining the future state
provides context when formulating the research questions. The analytics
team, including business stakeholders, may start with a long list of questions
and require ongoing collaboration to reduce the list identifying the highest
valued questions to use. Technical resources or the analyst, based on their
understanding of the data and the business problem or opportunity, may
suggest research questions that could be explored.
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Good research questions are clearly stated and do not use technical
language. The final research question is reviewed with all stakeholders to
ensure consensus. At this point, the objective is to obtain stakeholder
consensus on a question that clearly articulates what it is the business is
looking to answer through analytics and to do so with clear business
language. In the Perform Data Analysis task, the data scientist will restate the
research question using more mathematical language.

There are situations where it is easier for an analytics project to address a
group of questions rather than individual analytics projects asking questions
one at a time.

When formulating the research question, analysts utilize a variety of
elicitation techniques to facilitate discussions with stakeholders, decision
models to help the team reach consensus, and templates to guide the
development of the question. Strong facilitation, leadership, and negotiation
skills are useful when facilitating consensus among stakeholders.

Plan Business Data Analytics Approach

Planning the business data analytics approach defines how the analytics work
will be performed.

When planning a business data analytics approach, analysts:

 determine the capabilities and capacity of the organization to perform
analytics so the team understands what is realistically possible.

« identify 'quick wins' versus longer-term efforts.

- determine the type of analytics being asked for. For example descriptive,
diagnostic, predictive, or prescriptive.

Planning is an iterative process, and changes to the approach are made as
new knowledge is gained. Each domain includes an element of planning
which may influence the overall approach to analytics.

There is no right or wrong answer as to the degree of formality of the business
data analytics approach. Some organizations may choose to formally
document the decisions made when defining their approach by using a
business data analytics planning template, while other teams may choose to
build more visual models to capture the decisions and include the information
on shared wikis and within the team's workspace.

When planning a business data analytics approach, analysts utilize
techniques such as brainstorming to quickly identify a list of activities needing
to be performed, functional decomposition to break down high-level
concepts into lower level tasks, and estimation to assess how long it may take
to complete various activities. Analysts planning a business data analytics
approach use facilitation, leadership, and negotiation skills to obtain
stakeholder consensus.
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Business Data Analytics Domains and Tasks

Source Data

The Source Data domain includes the business data analytics tasks
performed to

- determine what data is needed to answer the research question,

identify what data is already collected and what new data is required,

make decisions on how and when to collect the data,

assess the quality of the data, and
« make changes to the data acquisition approach as needed.

The tasks within the Source Data domain are performed by individuals who
possess strong technical skills. In some organizations, this may be a data
analyst, data scientist, or a business analyst when they possess sufficient
technical expertise. While data scientists see datasets as a set of variables, it
is the business analyst who brings the insight to determine whether a dataset
might be useful to explore within a particular business context. Business
analysts understand the meaning behind data variables, in essence, the
importance of the data to the business. Because of these differences in
viewpoints, a well-structured data analytics team includes resources who
collectively can provide both business and data science skills when sourcing
data.

Plan Data Collection

Before data can be sourced, research and analysis is performed to determine
which data is available for analytics. Some data may not be available due to
privacy rules while other data may only be available during specific time-
frames. Planning data collection involves the planning efforts to take into
consideration

« which data is needed,

- the availability of the data,

« determining when and how the data will be collected, and
« how it will be validated once collected.

An analyst supports the data scientist with data sourcing - identifying the data
required to answer the research question. This work includes determining the
data that is currently collected (whether used or not) and that which is
currently not collected but would be helpful in answering the question. Data
sourcing involves determining which sources to use (for example, sales,
financial, inventory system or data lake, mart, vault, or warehouse.) Some
data may be available from multiple sources, then the task involves
determining the 'best' source to use. Data sourcing often involves
collaboration with the architecture team who can share valuable insights into
recommended sources as well as compliance with legal regulations, data
privacy, and architecture principles.
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When planning data collection, consideration is also given to non-functional
requirements. This includes privacy, security, retention, volume, timing,
integration, and frequency requirements along with any constraints imposed
by data availability and existing service level agreements. Analysts look for
situations where the data may have both short-term and long-term effects on
business decision-making and determine how this influences the frequency
of data collection. When the frequency and timing needs for the business data
analytics efforts are greater than what is currently happening, an assessment
of costs to obtain the data at a more regular interval needs to occur.

Consideration is given to the level of effort required to obtain the data. Data
sourced internally may be easier and cost less to obtain than data obtained
from external sources. How much the data needs to be manipulated once
obtained may influence sourcing decisions as well. For example, if there is a
choice between obtaining data directly from a centrally managed data
warehouse or pulling data from a peripheral secondary source where the data
has already been manipulated into a more usable form, an assessment of
data quality may be needed to help determine the best source. A direct pull of
data and subsequent data manipulation may mean a little more work and
overhead cost, but that might be acceptable if the pre-massaged data is
questionable from a quality perspective.

Analysts also determine how much data will be structured versus
unstructured and determining how much of each type is feasible to use.

« Structured data is data that is organized, well thought out, and formatted
such as data residing in a database management system (DBMS).
Structured data is easily accessed by initiating a query in a query
language such as SQL (standard query language).

« Unstructured data is the exact opposite of structured data as it exists
outside of any organized repository like a database. Unstructured data
takes on many forms and sources such as text from word processing
documents, emails, and social media sites or image, audio, or video files.

There is considerable more work to organize unstructured data for analysis;
therefore consideration has to be made on whether the unstructured data will
be useful and how it will be used. While unstructured data might be more
complex, the challenges here can be minimized depending on whether the
team has the necessary tools to work in this space as well as the experience
and skills.

Once a data collection plan is created, stakeholders who are impacted or who
possess some ownership over the data review the plan along with the
analytics team who will perform the work. The analyst takes responsibility for
facilitating the team to consensus in order to obtain approval of the data
collection approach.

When planning data collection, analysts utilize various elicitation techniques
to acquire the information necessary to build the data collection plan.
Brainstorming provides a quick list of data sources to consider. Document
analysis is used to identify data sources through the review of existing
architecture models. Skills such as organization and solution knowledge
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Business Data Analytics Domains and Tasks

provide context and insights when developing a data collection approach.
Problem-solving is used when identifying data sources and decision-making
is used when facilitating discussions with those who must approve the data
collection plan.

Determine the Data Sets

Determining data sets involves performing a review of the data expected from
the data sources and determining specifics such as data dimensions to
consider, sample size, and relationships between different data elements. It
involves making a determination about which datasets need to be collected
as a whole versus partial datasets, for example determining whether to use
the entire spreadsheet versus specific rows within it. When source data
cannot be identified, determining data sets also involves identifying data
gaps. Data gaps occur when data doesn't exist or is missing due to errors such
as a failure in the data collection process.

The analyst may need to collate and assess data by establishing relationships
between different data and identifying data linkages between data from
various sources. They may use data discovery tools or database querying
tools to assess data availability.

There may also be an assessment of the five Vs (volume, velocity, variety,
veracity, and value). Each of these characteristics may influence decision-
making with regards to which datasets to consider.

« Volume: is determined by the amount of data being produced and the
size of the data sets needing to be processed

« Velocity: is determined by the speed at which data is generated and the
frequency by which the data needs to be collected

« Variety: is determined by the variety of data sources, formats, and types
needing to be processed

« Veracity: refers to the trustworthiness of the data, and that which
presents uncertainties and inconsistencies in the data.

« Value: refers to the necessity of driving any data analytics exercise from
real, valuable business goals

Non-functional requirements and existing service level agreements may
constrain the availability of data. For example, privacy or security
considerations may deem a dataset unfit for use.

Analysts possess a firm understanding of the lexicon used by the different
business units and are capable of drawing comparisons and relationships
between different data sets having the same meaning. Analysts also possess
strong visualization skills and contribute to creating architectural diagrams
that depict the data sources and frequency of the data feeds. Such models
are essential when facilitating discussions about data sourcing with
stakeholders and facilitating approvals.

Analysts also support data scientists by analyzing the cost versus the benefits
of different data sets. It is ideal for the analytics team to collect their own data
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from scratch, but frequently there are not enough resources to do so. The
analyst advises on the advantages and disadvantages of using different data
sets from a cost, value, timing, risk, and feasibility perspective. This is
especially important when the data needed for business data analytics must
be acquired from an external 3rd party. Certain research questions may need
to be dropped when it is determined too expensive to obtain the data needed
to answer it.

When determining data sets, analysts utilize a variety of techniques to help
them work with and understand the data before building their analytical
models. Data profiling is used to assess data quality. Data sampling is used
when breaking a large source of data into a smaller more manageable set of
data. Sampling helps an analyst reduce the amount of data they have to work
with as it provides a means to use a representative subset of the larger
population. Skills such as creative thinking and conceptual thinking are useful
when formulating ideas about which data to use as is having sufficient
business acumen to determine which data sets may be best to use based on
the current business situation.

Collect Data

Collecting data involves the activities performed to support the data scientist
with data setup, preparation, and data collection. The degree of involvement
analysts have with data collection depends on how the organization

structures the analytics team as well as the technical abilities of the analyst.

Before the data scientist begins collecting large amounts of data, it may be
necessary to test the data collection approach by using a small number of
observations. If the data collection method is a survey, this task might involve
piloting the survey with a small population of participants before performing
the survey with the larger population.

When collecting data, analysts:

 determine if the data will be coming from different files/sources,

- identify where the data is going to be collected from (for example,
database, spreadsheet, and other sources.) and,

« understand the history of data in order to assess data quality. This is
referred to as data lineage.

When data is collected from different sources, analysts determine if the
disparate sources represent the same data in the same way. For example, if
data source A uses numeric codes to specify gender and data source B uses
alpha codes, the need for reconciling data elements across sources needs to
be identified.

The file format for the output produced from each source is also identified.
Further analysis determines if the data needs to be formatted prior to merging
it into a single file. For example, will spaces need to be removed when moving
data from a text file to a spreadsheet? Will data formats need to change so
data is consistent between sources?
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As data is collected, it should be analyzed to identify potential problems with
the data collection approach.

When collecting data, analysts leverage techniques such as surveys and
experiments. Data collection is performed using automated tools over manual
processes. Data analysis skills determine what data to use, how to collect it,
and with understanding its relevance and relationship to what is being
analyzed. Demonstrating skills such as trustworthiness and ethics helps to
build trust and rapport with stakeholders who may be needed to gain access
to data or participate in elicitation activities. Business acumen is necessary
during the testing of the data approach and when profiling data.

Validate Data

Validating data involves validating that the planned data sources can and
should be used and when accessed, the data obtained are providing the types
of results expected. Since detailed analysis of the data has yet to be
performed, the objective of validation at this point is high-level.

Business validation involves having the business stakeholders approve the
data sources and establish the acceptance criteria that define the parameters
for assessing the accuracy of the data. It also includes validating any relevant
requirements. For example, if the outcome of data analysis is expected to be
areport, business validation involves validating the format and data elements
to be included in the report.

Technical validation involves the technical testing and validation to assess
data quality. There are a number of characteristics reflected in high-quality
data, such as:

- Accuracy: means that the data is correct and represents what was
intended by the source. Accurate data is not misleading. Accuracy might
be assessed by comparing numbers displayed by a front-end system with
data retrieved from the database.

- Completeness: means that the data is comprehensive and includes what
is expected and that nothing is missing. Completeness might be assessed
by ensuring required fields do not include null values.

« Consistency: means how reliable the data is. Data values are consistent
when the value of a data element is the same across sources. Consistency
might be assessed by ensuring only date values are being displayed in
date fields.

- Uniqueness: data that is unique will be valuable to the organization.
Uniqueness might be assessed by determining whether any duplicates
exist in the data.

- Timeliness: data that is fresh and current is more valuable than data that
is out of date. Timeliness might be assessed by determining whether the
data being received is for the period being requested.

Data validation may be performed by a data analyst, data scientist, or
business analysis practitioner with sufficient skills to use the necessary tools
to access data and the underlying competencies to analyze the results.
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Business validation is performed by key business stakeholders with the
authority to approve data sources for use in analytics initiatives.

When validating data, analysts utilize techniques such as data mapping and
business rules analysis. Data mapping is used to create a source-to-target
data map to define the mapping between the data sources being used.
Business rules analysis provides the understanding of the business rules
governing the data providing the guidance as to what should be validated.

Conceptual thinking skills help make sense out of the large sets of disparate
data sets under analysis and to draw relationships and understanding from
the data. Business knowledge provides context to the data being validated,
helping the analyst determine if the data is accurate and complete.
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2.3

2.3.1

Business Data Analytics Domains and Tasks

Analyze Data

Analyzing data involves deciding how data analysis will be performed,
including which models and mathematical techniques will be used.

Analyzing date involves

« preparing the data for analysis,
 performing the data analysis,

« determining whether the analytical solution/results are helping to answer
the business question, and

- making adjustments to the approach when it does not.

When analyzing data, the business analysis practitioner is more likely to
support the data scientist than to be responsible for running the analytical
models themselves. A business analyst brings the required domain
knowledge for the area under analysis to the team, providing context to the
problem or opportunity the analytics effort is aiming to address. The data
scientist requiring a strong understanding of the business considerations,
may not possess that knowledge themselves. Strong collaboration between
the data scientist and the business analysis practitioner ensures that the
analytics work is performed within the correct business context.

Develop Analysis Plan

The analysis plan may be formal or informal. The objective is to ensure
sufficient time to plan the data analysis activities required for the initiative.

When developing the analysis plan, the analyst answers determines:

- which mathematical techniques the data scientist plans to use,

« which models are expected for use? (Such as regression, logistics
regression, decision trees/random forest, neural nets),

« which data sources will be used and how data will be linked/joined, and
« how will data be preprocessed and cleaned.

The business analysis practitioner provides insights into the plan or may draft
the initial plan for review by the data scientist. It is the data scientist who
possesses deep technical expertise to decide how the data analysis will be
conducted. Business analysis skills are applied by ensuring sufficient
information about the business domain is provided to the data scientist, so an
effective approach to data analysis is structured.

When developing the analysis plan, if the plan is formally documented,
templates ensure consistency of plans across initiatives and guide the
planning decisions needing to be made.

The metrics and key performance indicators for the initiative are required for
the data scientist to determine if the outcomes from data analysis are
producing the results required to address the business need.

Organizational knowledge helps business analysis practitioners provide the
context for the data scientist's work.
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2.3.3

Prepare Data

This task entails obtaining access to the planned data sources and
establishing the relationships and linkages between sources in order to
create a coherent dataset that can be used to achieve the objectives of the
data analysis effort. The data scientist identifies how different datasets are
related, considers whether the data can be linked in theory, and decides
whether it can happen in practice.

Preparing data involves understanding the relationships that exist between
data. For example, do two tables haveaOto 1, 1to 1, or 1 to many
relationship? Preparing also involves establishing the joins or linkages
between sources, normalizing data to reduce data redundancy, and
converting data. Sometimes the data collected is unrecognizable and must be
transformed to lend value to the analytics effort. Data cleansing is a process
by which data is transformed to correct or remove bad data. The data
scientist identifies the rules for consolidating data, performs the
consolidation, and then validates the results to see if the business rules are
being adhered to. Any mechanisms the data scientist builds to automate the
data acquisition or preparation processes can be elevated for use by other
analytics teams.

Data scientists leverage a host of techniques when preparing data. Weighting
is one technique applied to data to correct bias. Sample weights can be
applied to address the probability of unequal samples and survey weights
applied to address bias in surveys. For example, survey weights may be
applied when there is a need to correct an uneven representation of
subpopulations in a survey population (for example, more women have
answered the survey, than men.) Weighting is used to correct for the uneven
representation. CRUD (Create, Read, Update, and Delete) matrices provide an
easy method for specifying business rules surrounding how data can be
managed. Data scientists utilize strong technical skills and knowledge of
statistics when preparing data for use in an analytics initiative.

Explore Data

Exploring the data involves performing initial exploratory analysis to ensure
the data being collected is what was expected from the data sources. It
provides a form of quality check to ensure the right type and quality of data is
being obtained prior to executing more detailed data analysis work. Data
exploration is primarily the responsibility of the data scientist, but the work is
most effectively performed when paired with an understanding of the
business domain; an area where a business analysis practitioner can lend
much assistance.

Exploratory analysis involves obtaining a subset of data and identifying initial
trends and relationships to develop a fair understanding of the value the data
is providing. The data scientist looks for data gaps or data redundancy that
signal data may need to be cleansed or data outliers (noise) that signal data
may need to be excluded. Missing data from a survey could mean that a
person is missing from the dataset or that a person might have only answered
certain questions on a survey. The data scientist makes an assessment of the
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data quality to determine the course of action using the following check
points:

- Data integrity: Can the data be trusted? For example, is the required data
present?

- Data validity: Is the data truly representative of an underlying construct?
For example, is IQ a good measure of a person's intelligence?

- Data reliability: If data is collected more than once, will the same results
be obtained? For example, will a survey respondent answer a question
differently on different days of the week?

- Data bias: Does the data portray an accurate picture of a given situation?

For example, are employees over-estimating the quality of their work or

do we have a situation where the survey participants are not a

representative sample?
Where possible and when required, data scientists transform data, removing
unrecognized data characters or converting data to a consistent data format
when disparate data formats exist. If the data collection processes are not
providing a sufficient amount of good data, the data scientist determines a
new approach to sourcing the data. This may involve establishing new joins or
relationships between data or identifying completely new data sources. It
might be necessary to go back and consider whether there are other datasets
that could be collected if the first dataset is not usable. Once there is an
assurance that the data sources are providing the right data, what is learned
from the exploratory analysis can be used to guide the approach taken to
perform the detailed data analysis.

When exploring data, analysts utilize data mining to identify information or
patterns that require further investigation. Data scientists utilize a host of
data discovery and profiling tools to mine data. They use models to determine
data quality. For example, histograms can be used to understand the
distribution of values across variables. Feedback loops are used to allow for
adjustments to be made about what techniques and models best fit the data.
Ongoing collaboration between the data scientist and the business analysis
practitioner pairs the industry and business domain knowledge possessed by
the business analyst with the analysis results produced by the data scientist
to determine whether the results are helping to answer the business
question.

234 Perform Data Analysis

Data analysis involves the extensive deep analysis performed once the data
quality issues are resolved through exploratory analysis. Performing data
analysis involves the application of mathematics and the completion of
extensive mathematical analyses related to answering the research
questions for different stakeholders. Where exploratory analysis tested the
dataset, performing data analysis involves using the results of exploratory
analysis to determine the best mathematical methods and approaches to
utilize and then conducting the in-depth data analysis required to answer the
research question. The original question raised in business language is
transformed into a mathematical question, which is loaded into a model to
perform the deeper analysis.
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When performing data analysis, data scientists utilize technical techniques
requiring extensive mathematical skills to use. Some techniques are
leveraged to find associations or to cluster data, which is helpful when
identifying patterns (for example, association rule learning, classification tree
analysis, and K-means clustering.) Many techniques, such as the use of
machine learning and artificial intelligence, advance the data scientist’s
analysis capabilities. Data scientists use regression analysis to predict and
forecast. Simulation is used to play out a series of actions or behaviors.

Analyzing data requires extensive application of statistics. Data scientists use
creative thinking skills to determine different approaches for answering the
research question, especially when the data results are not helping to achieve
the stated objectives. As with exploratory analysis, the data scientist uses
industry and business domain knowledge, and when not present, these skills
can be augmented by leveraging the skills of the business analysis
practitioner.

Assess the Analytics and System Approach Taken

Assessing the analytics and system approach taken involves collaborating as
an analytics team to determine whether the results from data exploration or
data analysis are helping to answer the business question. Assessing the
analytics approach is performed iteratively with Explore Data and Analyze
Data.

When issues arise with data sourcing or with the results of data analysis, the
approach to analytics adapts. For example, when data exploration uncovers
issues with data quality or determines the wrong data is being collected, or
data gaps are an issue, there may need to be adjustments made to how and
where the data is being collected. If the results of data exploration are
acceptable it is still possible that the results from data analysis fail to answer
the questions being asked. The results from data analysis may not produce
results that help meet the objectives of the initiative.

In these scenarios, data exploration and data analysis tasks are repeated.
Iteration occurs between the data exploration and data analysis tasks until
the data scientist is comfortable with the data sources being used. Their
assessment is based on the quality of data being obtained and its value
toward answering the research questions.

When assessing the analytics and system approach taken, business analysis
practitioners require basic skills in statistics and a basic understanding of
data science tools and technologies. They should possess sufficient business
acumen to provide context to the analysis space. Business analysis
practitioners answer questions the data scientist may pose related to the
business.

Adaptability is necessary to adjust the analysis approach as more data is
uncovered, new insights learned, or different levels of stakeholders are
involved. Trustworthiness is important as in some industries, having access to
certain types of data comes with a great deal of responsibility, often with legal
implications. It is important to know what is acceptable data use and what is
not and what can be accessed or viewed and what cannot.
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2.4.2

Interpret and Report Results

Interpreting and reporting results involves utilizing the results obtained from
data analysis to glean insights from the data collected and determining how
best to communicate and report the outcome from business data analytics to
interested stakeholders. The outputs from Interpret and Report Results are
used to influence business decision-making.

Identify and Understand the Stakeholders

Identifying and understanding stakeholders allows analysts to effectively
engage and collaborate with the variety of stakeholders engaged in an
analytics initiative. Each stakeholder group

- articulate different needs and objectives,

- pose different types of research questions,

- are interested in different volumes and timings of analytics results,

- hold different skill-sets for interpreting those results, and

» possess different levels of education in, and experience with analytics.
Understanding the unique characteristics of each stakeholder group
increases the analysts' effectiveness with each group.
Before an initiative starts, analysts seek to answer the following questions::

« Who are the stakeholders?

« What is their level of knowledge about analytics?

« What aspect of the project is of interest to them?

« What communication methods and techniques are appropriate?
« When should stakeholders be communicated to?

When identifying and understanding stakeholders, analysts utilize techniques
to facilitate the identification of stakeholders such as brainstorming,
interviews, or the process of reviewing process flows or organizational charts.
They use models to depict aspects of their stakeholders such as stakeholder
matrices and onion diagrams, and create or review personas. Analysts build
models to relate the enterprise strategic goals to the organizational goals and
objectives and the stakeholders or stakeholder groups impacted. Using
facilitation and communication skills along with knowledge about the
business or specific organizations will support an analyst when performing
stakeholder identification.

Plan Stakeholder Communication

Planning stakeholder communication identifies what needs to be
communicated, to whom, how it needs to be communicated, and when it
needs to be communicated. Planning stakeholder communication on a
business data analytics initiative is similar to most other initiative-level
communication planning. It requires the analyst to know and understand who
the stakeholders are and the communication preferences of individual
stakeholders and stakeholder groups.
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Determine Communication Needs of Stakeholders

Determining the communication needs of stakeholders increases the
effectiveness of communication by allowing for the customization of
communications to individual stakeholders so that the message is clearly
understood.

Understanding the characteristics of the stakeholders, an output from
stakeholder analysis provides guidance when planning and determining a
communication approach. Stakeholder communication requirements may
include stakeholder preferences

« with regards to what information they wish to see,
« how stakeholders wish to receive information, and
« how often they wish to be informed.

Each stage of the analytics process is communicated in a variety of ways,
particularly with regards to the research proposal and the resulting
conclusions. The analyst uses their understanding of the stakeholders to
determine how best to communicate.

When planning stakeholder communication, analysts utilize a variety of
elicitation techniques to identify the communication needs of stakeholders
and to define the best approach to share the results from analytics.
Retrospectives or lessons learned are ways by which information with regards
to what is working or has worked can be leveraged to inform the
communication plan. Using facilitation and communication skills along with
knowledge about the business or specific organizations enable the
development of a well thought out communication approach.

Derive Insights from Data

Analysts utilize a variety of models to derive insights from the data collected.
These models are developed with a variety of data visualization tools.
Analysts select the appropriate type of chart for visualization to perform
comparisons, to depict distribution patterns, relationships, and compositions.
A variety of visualizations such as graphs, charts, and reports are used to
assure that meaningful, usable analytics for the business is attained.

When deriving insights from data, analysts read and interpret graphs and
models. They use data visualization to communicate the summarized results
to stakeholders. Organizational skills are important in order to process
information and review and assemble the results in an organized fashion.
Analysts also require the ability to view results from a holistic viewpoint.

Document and Communicate Findings from Completed
Analysis

Documenting findings from the completed analysis involves presenting the
results back to the stakeholders who initiated and had interest in the
research. Itincludes identifying how to best package and communicate the
data analysis results, making decisions about the level of summarization
required, and how best to group information for optimal understanding.
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Analysts highlight the main themes, synthesizing results in order to build a
narrative that can be understood by the intended recipients. Depending on
the communication needs of the stakeholders, they may also produce
executive reports and analytics dashboards.

The main aspects to consider when reporting results are:

« What are the most important aspects of the conclusions for each
stakeholder?

e Is there a graph or other form of visual representation that can
communicate the information more effectively?

- What method of communication is going to be most effective to display
the results in a meaningful way?

« Is there a way to make the communication more engaging (for example, a
video or visualization rather than a pure text report)?

An important aspect to consider when documenting and communicating the
findings from an analytics initiative is to let the data drive the conclusions.
Any insights reached should be based on the data collected. In other words,
let the data speak for itself.

The findings include the results as well as an explanation of the methods used
in the analysis, the process followed to derive the results, and any limitations
or weaknesses in the data or methods used. When building the narrative,
guestions such as “Where are the data gaps?“, “What does this mean for the
business?“, “How can the business improve?“ are addressed.

When documenting and communicating findings from completed analysis,
analysts utilize such techniques as data storytelling and data visualization.

Data visualization provides visual models in order to communicate data
relationships and results. The objective is to pictorially communicate
information that would otherwise be too complex to relay in the written word.
Through visualization tools, static graphs, and charts are turned into dynamic
models that decision-makers can use to view resulting analytics information
from different perspectives and level of granularity.

Analytical storytelling involves the development of a narrative about the
results of data analysis and writing it in a manner where the data is used to
tell a story about the patterns, trends, and behaviors observed. The story
provides context to the situation being investigated through analytics with the
objective of providing supporting information for organizational decision-
making. It is here that the fundamental value proposition for business data
analytics is demonstrated; as the organization replaces their decision-making
process based on instinct with one that is built on evidenced-based decision-
making.

Data storytelling and data visualization work together to enable clear,
concise, and visually appealing communication. These techniques are best
performed by those who are visual thinkers and have effective writing skills.




Business Data Analytics Domains and Tasks Use Results to Influence Business Decision-Making

2.5

a

2.5.1

2.5.2

Use Results to Influence Business Decision-
Making

Use Results to Influence Business Decision-Making involves using the results
of business data analytics to influence and make informed decision-making.

Recommend Action

Before an analyst can recommend changes to address the business need,
evaluation to determine how successful the analysis was is conducted. Did
the outcome of the analytics work answer the research question? How well
did the analysis address the business need?

The activities performed within the 5 domains of business data analytics are
iterative. When the outcome is not what was expected, if the data doesn't
deliver the kind of insights required, if there is no feasible solution yet to
address the business need, then the business data analytics cycle repeats,
starting with the formation of a new research question.

If the analysis was sufficient to provide valuable insights to drive business
change, then the effort switches to using the results to drive conversations
about how the changes will be made. These possibilities are referred to as
solution options. Solution options proposed may include elements of process,
tool, resource, or IT system changes.

Analysts elicit the types of solution options the business might consider to
address the business need, rating and ranking the options, and proposing a
recommendation back to the decision-makers based on the analysis and
insights gleaned from the analytics efforts. Business analysis practitioners
are skilled at identifying solutions that align to the strategic direction of the
organization, are valuable, provide a return for the needed investment, and
address stated KPIs. This is typically an area where data scientists need
support to make the connection back to the business.

Changes resulting from a business data analytics initiative are prioritized,
funded, and initiated like all other change within the organization. Analysts
play an important role in explaining the options and setting into motion the
work required to move forward on making the recommended organizational
changes.

When recommending solution options, analysts utilize financial analysis
techniques to determine the potential value of the various options. Focus
groups are used to obtain feedback from participants with regards to the
options under consideration. Many types of models whether they are
depicting processes, scope, or various elements of the organization are used
when making a recommendation or explaining a particular solution. Creative
thinking, problem-solving, systems and conceptual thinking are all skills used
by analysts when recommending actions.

Develop Implementation Plan

An implementation plan outlines the implementation strategy and includes a
list of the tasks needing to be completed to ensure successful
implementation of a change. Implementation plans for an analytics initiative
look and are used no differently than implementation plans for other types of
projects the analyst may work on.
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The plan will include tasks, sub-tasks, resources, high-level estimates
provided by the stakeholders responsible for completing the tasks, and a
sequence showing flow and task dependencies. Constraints, assumptions,
risks, and dependencies are also identified and discussed.

When developing an implementation plan, analysts break down the work that
needs to be completed to implement the proposed changes. Functional
decomposition is a technique that is used to drill down high-level tasks into
lower level tasks and activities. This often takes the form of a work breakdown
structure. Brainstorming is used early on to identify an initial list of tasks for
the plan as can any number of elicitation techniques to obtain the information
needed to develop this plan. Skills in facilitation to lead planning discussions
are helpful; when developing an implementation plan.

Manage Change

In business data analytics, the analyst supports the change management
team or possibly holds the role of change manager to oversee the
transformation of the analysis results into implemented policies and
procedures within the organization. Implementing change is the end goal, and
it is where the organization will realize the value from its analytics efforts.
Business analysis practitioners are skilled in fulfilling the role of change
manager as they ensure the continuity between the analytics work and
implementation.

Before implementing changes, business stakeholders must agree on which
changes to make. Similar to other types of projects, there is a level of effort
required to analyze the options, understand the constraints, risks,
assumptions, costs, and value proposition for each option before decision-
makers decide on implementing some type of change, including changing
procedures or policies. The analyst plays an important role in facilitating
discussions, explaining options, and driving the decision-makers to a
decision.

When managing change, analysts utilize various types of models to help
communicate existing processes and workflow within the current
organization. The same models can then be used to show any proposed
changes being suggested. Organization models, process models, sequence
diagrams are a few of these. Systems thinking skills are helpful to understand
the people, processes, and technologies and how best to make changes
based on analytics results. Analysts leverage teaching skills to communicate
proposed procedural changes effectively. Decision-making skills aid
facilitating agreements on the types of changes to be made.
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